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We need to adopt the Decarbonization Code I sent the NBI codes in the attachment 

(NBI) has just released its Existing Building Decarbonization Code, which provides a new
way for jurisdictions to reduce carbon emissions and meet climate action plan goals and
interconnected goals around public health and equity.With 5.9 million existing commercial
buildings in the U.S. comprising 97 billion square feet, the need to address energy efficiency
in existing building stock is immense. New construction represents less than 2% of building
activity in any given year, leaving a vast opportunity to update technologies in existing
buildings. By requiring these facilities to be more energy efficient, cities could cut about 30%
of all urban emissions by 2050.
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There are 5.9 million existing commercial buildings in the U.S. comprising 
97 billion square feet.1 New construction represents less than 2% of 
building activity in any given year, leaving a vast amount of outdated 
technologies in current building stock. By requiring existing buildings to be 
more energy efficient, cities could cut about 30% of all urban emissions by 
2050.2 Decarbonization retrofits will also aid jurisdictions in aligning climate 
goals with public health and equity goals. A growing number of studies are 
highlighting the impact of indoor fossil fuel combustion and health, raising 
calls for electrification of buildings. In addition to the operational energy- 
and carbon-saving benefits from retrofits of existing buildings, it’s worth 
noting the high levels of embodied carbon in construction materials that 
could be saved (mainly in steel, concrete, and windows) by reusing and 
improving existing buildings rather than demolishing and rebuilding.3 


New Buildings Institute’s Decarbonization Building Code4 provided 
the first off-the-shelf solution for jurisdictions to transform energy codes 
into decarbonization codes for new buildings. Expanding where that 
document left off, the Existing Building Decarbonization Code seeks 
to complement the original by adding provisions specifically for existing 
buildings. Utilizing a familiar structure provided by the existing buildings 
chapter (Chapter 5) in the International Energy Conservation Code 
(IECC) this overlay creates requirements that are specifically tailored to 
support decarbonization using the opportunities presented by common 
lifecycle events in existing buildings. It is meant to work in conjunction with 
the provisions in the Building Decarbonization Code, utilizing many of 
its definitions and requirements and adapting them to existing buildings. 


The Building Decarbonization Code was able to rely on the efficiency 
gains of the IECC 2021 for new construction and did not include any 
efficiency provisions. For existing buildings, each construction event in the 
lifecycle provides an opportunity to lower a building’s carbon footprint. 
The provisions presented here have been crafted to match reasonable 
and effective decarbonization strategies to these events, pairing these 
opportunities to decarbonize with additional efficiency to create buildings 
that see additional benefits from electrification. The overlay also incorporates 
trigger events and solutions for the inclusion of grid integration measures 
including renewable energy production, electric vehicles, and battery 
storage. Continuing to recognize that not every jurisdiction is looking to 
require mandatory electrification in all retrofits in their next code cycle, 
options for full electrification and electric-ready are presented here.


1 https://www.eia.gov/consumption/commercial/


2 According to a September 2019 report by Coalition for Urban Transitions https://urbantransitions.global/en/publication/climate-
emergency-urban-opportunity/


3 https://newbuildings.org/embodied-carbon-conundrum-solving-for-all-emission-sources-from-the-built-environment/


4 https://newbuildings.org/resource/building-decarbonization-code/


Introduction and Background
Jurisdictions across the United States have realized their building sector climate 
goals cannot be reasonably achieved by addressing new construction alone. 
As policymakers seek solutions to drive carbon emissions reductions in existing 
buildings, their current options are limited relying primarily on benchmarking and 
disclosure policies and building performance standards. Additional options for 
existing building decarbonization must be developed and presented rapidly to 
address the variety of physical and political realities jurisdictions face. 
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Key Strategies for Existing Buildings


EFFICIENCY 
Existing buildings were built to a variety of previous 
codes, and many do not perform as well as new 
construction, even those that have been updated over 
time. Provisions that require strategic, opportunistic 
efficiency improvements are critical to get the existing 
building stock decarbonized. These range from 
improving the efficiency of equipment replacements 
to an application of the additional efficiency options in 
Sections C406 and R408 in existing buildings. Many 
jurisdictions will find it necessary to continue to allow 
for the installation of new combustion equipment in 
existing buildings, making it additionally important 
to adopt provisions to improve the performance of 
combustion equipment when it is allowed. These 
include requirements to improve efficiency, reduce 
emissions, and improve indoor air quality.


ELECTRIFICATION 
Electrification in existing buildings follows several 
paths including provisions for full electrification 
of a whole building, addition, building system, or 
individual piece of equipment. When these provisions 
are targeted to an individual building system 
that system will be fully electrified even if other 
parts of the building may still include combustion 
equipment. Depending on the building type or piece 
of equipment, the path toward electrification may 
also result in “hybrid” building systems that use both 
electricity and fossil fuels. Where systems are not fully 
electrified, providing electric ready infrastructure will 
future-proof the next round of retrofits. 


GRID INTEGRATION 
Buildings that rely increasingly on electricity for 
their primary or sole source of energy also need to 
adopt technology that can support grid integration. 
Targeting key technologies like renewable energy, EV-
charging, battery storage, and demand response will 
allow existing buildings to support a heathly grid. By 
selecting optimized lifecycle events for the mandatory 
installation of these technologies, buildings will benefit 
from the lowest cost retrofit solutions and obtain the 
benefits of the installations themselves: lower cost 
utility bills and increased resilience.


BUILDING PERFORMANCE 
Many jurisdictions have begun to consider and adopt 
policies, most commonly building performance 
standards (BPS), to address the actual performance 
of existing buildings in an effort meet their climate 
goals. Provisions for needed efficiency, system-by-
system electrification, and onsite renewable energy 
generation will integrate with BPS to aid in overall 
building sector decarbonization and energy use 
reductions, the main objectives of currently adopted 
BPS. Where jurisdictions will not adopt a BPS, 
and for buildings that fall below size thresholds for 
regulation, the overlay will provide the opportunity to 
advance existing building decarbonization without 
performance regulations, closing an important gap 
created by most BPS policies.
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How to Use This Document


The Existing Building Decarbonization Code is presented in two 
parallel electrification and mixed fuel paths, similar to the new 
construction version. Specific code language to be used in the 
amendment process is provided for each of the pathways.


The Existing 
Building 
Decarbonization 
Code includes 
provisions for:  


efficiency


renewable energy


electric vehicle 
charging


energy storage


The electrification path includes provisions 
to fully electrify buildings or building 
systems, while introducing increased 
efficiency. 


1
ALL-ELECTRIC


2
MIXED-FUEL


The code amendments are presented in strikethrough and underline 
formatting that is commonly used in the amendment process. 


The strikethrough markup indicates the deletion of portions of code text. 


The underlined markup indicates the addition of portions of code text. 


Both paths restructure Chapter 5 of the IECC to 
improve usability generally and to make it easier 
to incorporate new measures for decarbonization 
provisions. The most noticeable change is the 
renumbering of sub-sections so building systems 
have consistent numbering in both the residential 
and commercial sections and in the additions 
(C502/R502) and alterations (C503/R503) sections: 
envelope is always 50x.2, mechanical systems are 
always 50x.3, water heating is always 50x.4, lighting 
and power is always 50x.5. 


Amendments are followed by narrative text where 
needed to explain why a change was made, how 
the code relates to other I-Code language, and/


or why certain exceptions were carved out in the 
new language. Narrative text should be removed 
for any formal adoption process or repurposed as 
background information or a reason statement. 


Jurisdictions are not limited to using either the 
electrification or mixed-fuel paths in their entirety. If 
these full pathways do not support individual goals 
or political reality of a particular market, jurisdictions 
can select only a subset of the sections from one of 
the paths or even mix and match sections from both 
paths. The Existing Building Decarbonization Code 
is structured to be flexible and allow jurisdictions to 
find the solution that supports their climate goals 
while meeting the needs of their communities.


The mixed-fuel path includes provisions 
to only partially electrify building systems, 
allowing hybrid systems that utilize both 
electricity and natural gas. The mixed-fuel 
path supports decarbonization in buildings 
with combustion equipment by including 
provisions for targeted electrification-
readiness as well as provisions to improve 
the performance and air quality of 
combustion equipment.
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Application to Different Existing  
Building Retrofits
Retrofit work in existing buildings in the code is best 
captured through the classifications described in the 
International Existing Building Code (IEBC): repair, 
alteration, addition, and change of occupancy. 
Through a building’s life, it is likely to experience 
most, if not all, of these types of work. This overlay 
relies on the relative cost, scale, and scoping 
implications of each of these interventions to present 
solutions for decarbonization. 


To meet long-term climate goals, every replacement 
should be treated as an opportunity to reduce 
energy use and carbon emissions by optimizing 
systems and electrifying equipment. When assessing 
the opportunities to decarbonize assets, owners, 
managers, and operators should leverage large scale 
investments to move beyond aesthetic functions of a 
“face-lift” and plan inclusion of deep decarbonization 
strategies, such as efficiency, electrification, updating 
building controls, and grid-integration of systems 
and equipment. Taking these actions when it makes 
the most financial and structural sense will transform 
buildings into carbon mitigation assets instead of 
liabilities. Targeted provisions that opportunistically 
require onsite renewable energy systems, EV 
charging infrastructure, energy storage, and limited 
electrification readiness where it would be most cost-
effective or more easily accommodated within a larger 
project aid in this transition and are presented in both 
the electrification and mixed-fuel paths.


Additions
Additions are generally treated as new construction 
within code application and enforcement. Key 
differences are that often the addition is smaller than 
the base building and an addition may not necessitate 
the addition of new space conditioning or water 
heating equipment. Because of the differences in 
scope, scale, and energy infrastructure being put into 
additions, the overlay presents specific options for 
new systems and system extensions as they relate to 
the key decarbonization strategies found in the new 
construction version. 


Alterations
Alterations present the most variety in size and 
scale. The IEBC defines three types of alterations 
by these criteria as Level 1, Level 2, and Level 3.5 


5 ICC 2021. International Existing Building Code, accessed at 
https://codes.iccsafe.org/content/IEBC2021P1


Combined with targeting replacements, reconfiguring 
of spaces, and remodeling scopes, this document 
introduces two key definitions based on the IEBC to 
further define points of intervention that are likely to 
be impactful of decarbonization policies: 


• substantial improvement (based on cost of work), 


• substantial energy alteration (based on potential 
energy impact of work)


With these in place, each scale of alteration is 
presented with the best opportunities to transition 
to electrification and add necessary supportive 
measures. 


Change of Occupancy
Many changes of occupancy require at least some 
alterations to the space and building systems. The 
model energy code has specific provisions for 
upgrade requirements where a change of occupancy 
increases energy use. The change of occupancy 
requirements presented here are meant to work in 
conjunction with alteration requirements and add 
clarity and code usability for the specifics of a change 
of occupancy as a critical building lifecycle event to 
leverage where an alteration may not be planned. 
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COMMERCIAL OVERLAY (ALL-ELECTRIC) 


Commercial Overlay (All-Electric) 
Chapter 1 – Scope and Application 
C101 SCOPE AND GENERAL REQUIREMENTS 


Revise text as follows: 


C101.3 Intent. This code shall regulate the design, and construction, repair, alteration, change of 
occupancy, and additions of new and existing buildings for the effective use and conservation 
reduction of greenhouse gas emissions and for the efficient production, use and storage of energy 
over the useful life of each building. This code is intended to provide flexibility to permit the use of 
innovative approaches and techniques to achieve this objective. This code is not intended to abridge 
safety, health or environmental requirements contained in other applicable codes or ordinances. 


Intent has been modified to push beyond simply the inclusion of considerations of greenhouse gas 
emissions and production and storage of energy, to clearly emphasize the intent of the code to regulate 
existing buildings.  


 


Chapter 2 – Definitions 
C202 GENERAL DEFINITIONS 


Add new definitions as follows: 


ELECTRIC EQUIPMENT. Any equipment or appliance used for space heating, service water 
heating, cooking, clothes drying, or lighting that uses electricity as its sole source of energy.  


This new definition for electric equipment is a parallel of the definition of “combustion equipment” 
introduced in the Building Decarbonization Code.  


ENERGY USE INTENSITY (EUI). An expression of building energy use in terms of net 
energy divided by gross floor area. 


EUI is an energy metric used in some performance-based energy policies, including many building 
performance standards (BPS). It is included here to allow provisions of the Existing Building 
Decarbonization Code integrate with BPSs. EUI is not currently defined in the suite of I-Codes, so it is 
added here. If a jurisdiction already has a formal definition of EUI, particularly in a building 
performance standard, then that definition should be integrated here as well. 


SUBSTANTIAL ENERGY ALTERATION. An alteration that includes replacement of two or 
more of the following: 


1. 50% or more of the area of interior wall-covering material of the building thermal 
envelope or fenestration. 


2. 50% or more of the area of the exterior wall-covering material of the building thermal 
envelope or fenestration.  


3. Space-conditioning equipment constituting 50% or more of the total input capacity of the 
space heating or space cooling equipment serving the building. 
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4. Water-heating equipment constituting 50% of more of the total input capacity of all the 
water heating equipment serving the building. 


5. 50% or more of the luminaires in the building 


This new definition for substantial energy alteration is intended to capture projects that have the 
opportunity to greatly increase efficiency by nature of their scope and clarify when certain requirements 
related to the energy use of the building are triggered. By defining such scopes, confusion around generic 
terms like major renovations and applicability of work classifications in the IEBC can be removed. Other 
terms that define large-scale alterations such as Level III alteration or substantial improvement are not 
specific to the energy systems. An alteration could cross their thresholds without having a significant 
impact on the energy systems since they are based on metrics such as monetary value and reconfiguration 
of spaces. Similarly, an alteration that has significant impact on the energy systems of the building may 
not cross these other thresholds.  


SUBSTANTIAL IMPROVEMENT. Any repair, reconstruction, rehabilitation, alteration, 
addition or other improvement of a building or structure, the cost of which equals or exceeds 50 
percent of the market value of the structure before the improvement or repair is started. If the 
structure has sustained substantial damage, any repairs are considered substantial improvement 
regardless of the actual repair work performed. The term does not, however, include either: 


1. Any project for improvement of a building required to correct existing health, sanitary or 
safety code violations identified by the building official and that are the minimum 
necessary to assure safe living conditions. 


2. Any alteration of a historic structure provided that the alteration will not preclude the 
structure’s continued designation as a historic structure. 


The definition of substantial improvement comes from the IBC and IEBC. The term generally aligns with 
vernacular use of “major renovation,” which is not defined in code. It is used as a threshold for when 
certain flood protection requirements are triggered for existing building alterations. Since it is based on 
the monetary value of the alteration, it sets a useful threshold for introducing additional decarbonization 
requirements for large alterations. 


In addition, the Existing Building Decarbonization Code leverages definitions from the Building 
Decarbonization Code including:  


ALL-ELECTRIC BUILDING 
APPLIANCE 
COMBUSTION EQUIPMENT 
COMMERCIAL COOKING APPLIANCES 
ELECTRIC VEHICLE (EV) 
EQUIPMENT 
EV-CAPABLE SPACE  
FUEL GAS 


The use of these terms throughout assumes that adopting jurisdictions will adopt the Building 
Decarbonization Code alongside this existing building overlay.  
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Chapter 5 – Existing Buildings 
C501 GENERAL 


Add new text as follows: 


C501.6 Requirements for combustion equipment. Where existing combustion equipment in additions, 
alterations and changes of occupancy is to remain, equipment shall comply with this section.  


 
This section creates an additional set of requirements for combustion equipment when it is allowed to be 
installed in existing buildings. These requirements are intended to generally improve the emissions of the 
equipment and the interior and exterior air quality. 
 


C501.6.1 Phase out documentation. Permit applications for projects retaining existing 
combustion equipment serving space heating and water heating shall include a plan for 
the future replacement of the combustion equipment with electric equipment. The 
documentation shall include the following: 


1. Calculations of the electric load required by the replacement electric equipment 
and of the available electric capacity of the building.  


2. Identification of any existing onsite electrical infrastructure, including but not 
limited to transformers, switchgear, electrical panels and conductors, that will 
need to be altered to accommodate the replacement electric equipment. 


3. Floor plans identifying any spaces that will need to be reconfigured to 
accommodate the replacement electric equipment. 


Where replacements are made with combustion equipment, building owners should understand the need for 
long term phase out and switch to electric equipment to avoid potential abandoned assets. Jurisdictions 
could also expand this section to include specifics related to other policies such as appliance emission 
standards or replacement policies targeting specific dates for combustion equipment phase out.  


 
C501.6.2 Fuel gas pipe testing. All fuel gas piping serving combustion equipment shall 
be tested in accordance with Section 406 of the International Fuel Gas Code. 


Exceptions:  


1. For the purposes of demonstrating compliance with this section, unexposed pipe 
joints and welds shall not be required to be exposed for examination during the test.  


2. Where it has been demonstrated to the code official that the fuel gas piping has 
met the requirements of this section within the previous five years. 


3. Where compliance with this section would require interruption of fuel gas supply 
to combustion equipment that serves other tenant spaces or other dwelling units, 
provided all exposed pipe joints of the piping subject to the requirements of this 
section have been inspected for leaks by means of an approved gas detector, a 
noncorrosive leak detection fluid or other approved leak detection method once 
the equipment has been placed in operation. 
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Gas piping degrades over time, creating the possibility of natural gas leakage. Even though the natural 
gas is treated with mercaptan to give it that rotten egg smell, small leaks may go undetected, particularly 
in buildings where pipes are not exposed and older buildings that are likely to have envelopes that are 
less tight than newer construction. According to US DOE, building leakage accounts for nearly 27% of 
the natural gas leakage in the US natural gas distribution system.6 Leaking natural gas represents a loss 
in energy, and even small leaks can add up over long periods of time. Additionally, natural gas is also a 
potent Green House Gas, with over 86 times the global warming potential of CO2 on a short-term basis.  


The installation of new gas equipment provides an ideal time to test gas pipe leakage. Contractors are 
already on site and the gas will often be partially or fully turned off for the new equipment installation. 
Additionally, new equipment installation can disturb and inflict additional stresses on existing piping, 
creating opportunities for the formation of new leaks where existing natural gas piping has weakened but 
not previously failed 


This provision requires that existing fuel gas piping be tested like a new installation according the 
International Fuel Gas Code (IFGC). It includes targeted exceptions for elements of the IFGC testing 
methodology that is not appropriate for existing buildings. It also includes an exception for piping that 
has been tested in the last five years in order to prevent repeated testing. Finally, it includes an exception 
to ensure that testing requirements don’t necessitate other tenants losing service, which could be a 
considerable in larger buildings with multiple tenant spaces. In those cases, it only requires visual 
inspection of the exposed joints with a testing fluid.  


 


Add new text as follows: 


C501.7 Heat pump supplementary combustion equipment. Heat pumps having combustion 
equipment and electric resistance equipment for supplementary space or water heating shall have 
controls that limit supplemental heat operation to only those times when one of the following applies:  


 
1. The heat pump is operating in defrost mode.  


2. The vapor compression cycle malfunctions.  


3. For space heating systems, the thermostat malfunctions. 


4. For space heating systems, the vapor compression cycle cannot provide the necessary 
heating energy to satisfy the thermostat setting.  


5. For water heating, the heat pump water heater cannot maintain an output water 
temperature of at least 120°F (49°C) 


New supplementary space and water heating systems for heat pump equipment shall not be 
permitted to have a heating input capacity greater than the heating input capacity of the heat 
pump equipment. 


 
Supplementary heating systems are effectively back-up systems intended to provide heating if the primary 
heat pump system fails, if the operating conditions (heating demand, temperature around the heat pump 
compressor, etc.) exceed the ability of the heat pump to effectively, or cost-effectively, provide heating. 


 
6 “Natural Gas Infrastructure Modernization Programs at Local Distribution Companies: Key Issues and Considerations.” US DOE, 
Office of Energy Policy and Systems Analysis. Washington DC, 2017. 
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Designers sometimes utilize “hybrid heat” systems where combustion equipment provides the 
supplementary heat to address these situations.  


This new section creates a version of the supplementary heating equipment control requirements in 
Section C403 that is customized for existing buildings. It addresses both space and water heating 
applications and ensures that any combustion heating equipment used for supplementary heat is only 
used when the heat pump system is unable to fully meet the buildings heating needs (the language in 
C403 already addresses electric resistance supplementary heat).   


 


C502 ADDITIONS 


Revise text as follows: 


C502.1 General. Additions to an existing building, building system or portion thereof shall 
conform to the provisions of this code as those provisions relate to new construction without 
requiring the unaltered portion of the existing building or building system to comply with this 
code. Additions shall not create an unsafe or hazardous condition or overload existing building 
systems. An addition shall be deemed to comply with this code if the addition alone complies or 
if the existing building and addition comply with this code as a single building. Additions shall 
comply with Sections C502.2 through C502.5. 


These edits implement the restructuring discussed above in the introduction. The content of the sections is 
unaffected. The compliance language from the original Section C502.3 has been moved here. 


The requirement in C502.1 for additions to meet the requirements for new construction mean that 
additions will be subject to the requirements in the Building Decarbonization Code for demand 
responsive thermostats and water heaters, onsite renewable energy, electrification readiness, energy 
storage infrastructure, etc.  


 


Add new text as follows: 


C502.1.1 Combustion equipment. Additions shall not be permitted to contain 
combustion equipment and new equipment installed to serve additions shall not be 
combustion equipment. Where systems with combustion equipment are extended into an 
addition, the existing building and addition together shall use no more fossil fuel energy 
than the existing building alone. 
 


This section requires additions to effectively be all-electric by prohibiting them from containing or being 
served by new combustion equipment additions combustion equipment. When additions are added to 
existing buildings, space and water heating systems are often extended into the new addition. This 
provision does allow the extension of systems that utilize combustion equipment into the addition. In 
order to ensure that the addition does not result in higher consumption of fossil fuels, the provision also 
requires that this extension doesn’t result in an increase in combustion energy. In order to extend a 
system with combustion equipment into an addition, the efficiency of the existing building would need to 
be improved to offset the increased consumption from the addition.  
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Add new text as follows: 


C502.1.2 Building Performance Standards. Where an addition to a building makes it 
subject to [OFFICIAL NAME OF THE LOCAL BUILDING PERFORMANCE 
STANDARD], the permit application for the addition shall include a report that includes 
the following: 


1. The current or last reported EUI of the building 


2. The performance targets from [NAME OF THE LOCAL BUILDING 
PERFORMANCE STANDARD] that will be applicable to the building within 
five years from the date of the permit application 


Where the current or last reported EUI exceeds the performance targets that will be 
applicable in the next five years, the report shall also include a plan describing how the 
building will be brought into compliance. The report shall include energy efficiency 
upgrades and operational improvements that will be made to the building before the 
applicable target goes into effect and the impact of the alteration under permit review. 


Exceptions:  


1. Where the total building performance of the building with the alteration 
determined in accordance with Section C407 demonstrates compliance with the 
performance targets identified in the report required by this section. 


2. Additions that increase the conditioned floor area of the building by less than 
10% and install no new space conditioning or water heating equipment.  


In jurisdictions with a BPS it is important that all work on existing buildings support and reinforce 
the policy goals. Additions that either push a building into covered building status or are part of a 
building is already subject to the BPS that are undertaken without consideration of impending BPS 
performance targets represent a significant missed opportunity. This section requires that 
consideration by creating a requirement that permit applications include the building’s current 
performance and any BPS performance targets that will be in effect in the next 5 years, the typical 
compliance cycle for US-based BPS. Where a building does not already meet those targets, it will be 
required to also submit what is effectively a plan for compliance with the BPS. This will ensure that 
project teams are thinking about a proposed alteration within the larger context of what will be 
required to meet up-coming BPS requirements. 


The exceptions allow the compliance path to be avoided when the alteration is complying by 
performance modeling and that modeling shows that the alteration will bring the building into 
compliance with the BPS performance target, and for additions that will in and of themselves not 
create a major energy impact.  


It may be necessary to modify the language in this provision to align with the terminology that is used in 
the official BPS regulation to maximize correlation and usability. For example, the provision can be 
modified to align with a carbon-based BPS by replacing “EUI” with “CUI” throughout and adding the 
following definition: 


CARBON USE INTENSITY (CUI). An expression of building carbon emissions in terms of the 
equivalent carbon emissions of the net energy divided by gross floor area. 
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This definition defines a carbon use intensity that parallels the definition of EUI. It is a carbon metric 
where carbon emissions are divided by gross floor area in order to compare the emissions of different 
buildings or assess the performance a building’s carbon emissions against a target.  


 
Revise text and numbering as follows: 


C502.2 Change in space conditioning. Any nonconditioned or low-energy space that is 
altered to become conditioned space shall be required to comply with Section C502. 


Exceptions: 


1. Where the component performance alternative in Section C402.1.5 is used to 
comply with this section, the proposed UA shall be not greater than 110 
percent of the target UA. 


2. Where the total building performance option in Section C407 is used to 
comply with this section, the annual energy cost of the proposed design shall 
be not greater than 110 percent of the annual energy cost otherwise permitted 
by Section C407.2. 


This section is moved to C503, the alterations section. It is reasonable to make conversions of 
unconditioned space to conditioned space subject to the requirements for an addition, but they are 
technically alterations. Code users could naturally skip over the additions section, go straight to the 
alterations section, and miss this requirement. Moving the provision improves clarity and usability. 


 


Revise text and numbering as follows: 


C502.3 Compliance Additions shall comply with Sections C502.3.1 through C502.3.6.2.  


C502.2 Building Envelope. New building envelope assemblies that are part of the addition shall 
comply with Sections C502.2.1 through C502.2.2.  


C502.3.1 C502.2.1 Vertical fenestration area.  


C502.3.2 C502.2.2 Skylight area.  


C502.3.3 C502.3 Building mechanical systems. 


These edits implement the restructuring discussed above in the introduction. The content of the 
subsections is unaffected. The compliance language from the original Section C502.3 has been moved to 
C503.1 and a new C502.2 has been introduced for the envelope subsections.  


 


Add new text as follows: 


C502.3.1 Space heating equipment. New space heating equipment in additions shall be 
electric heat pump equipment. Where existing systems with combustion equipment are 
extended to serve the addition, they shall comply with Section C501.7. 
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Exceptions: 
1. Electric resistance supplementary heat in accordance with Section C403.4.1.1 


2. Up to 5W of electric resistance heat per square foot of conditioned floor area in 
the addition 


Requiring space heating installed during an addition to be electric will reduce carbon emissions and 
improve air quality in homes. Heat pumps have been shown to be technically effective in all climate 
zones, and cold-climate heat pump technology continues to improve, providing heating with a COP of 
more than 3 above 5°F.7  


Exceptions are included for electric resistance supplementary heat and for up to 5W of electric resistance 
heat per square foot of conditioned floor area. The latter creates a budget for electric resistance heat that 
can be used for spot heating, small spaces, freeze protection and heat pump VAV systems with terminal 
electric resistance heat. 5W is a fairly low budget for these VAV systems that will require efficient design 
parameters such as delivering higher temperature air to the terminal boxes during heating that minimize 
the operation of the electric resistance coils. This section does not allow the installation of new 
combustion equipment, even as supplementary heat. 


 


Revise text and numbering as follows: 


C502.3.4 C502.4 Service water-heating systems.  


C502.2.5 C502.4.1 Pools and inground permanently installed spas.  


These edits implement the restructuring discussed above in the introduction. The content of the sections is 
unaffected. 


 


Add new text as follows: 


C502.4.2 Heat Pump Water Heating. New water heaters in additions shall be electric 
heat pump equipment.  


Exceptions: 
1. Electric storage water heaters with a rated storage volume of less than 20 gallons 


(75.7 liters) and a rated input of less than 5kW. 


2. Instantaneous electric water heaters located within 10 feet of the point of use. 


3. Electric resistance equipment where not less than 75 percent of the annual service 
water-heating requirement is provided by an on-site renewable energy system not 
used to meet any other provision of this code. 


4. Water heaters that serve end-uses that require water temperature of 150°F 
(65.6°C) or hotter. 


 
7 “Achieve Comfort and Reliable Performance with Cold-Climate Heat Pumps.” Zero Energy Project, 6 Feb. 2020, 
https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-
pumps/#:~:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20hea
ting%20systems%20such,3%20at%205%C2%B0F. 



https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/#:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20heating%20systems%20such,3%20at%205%C2%B0F

https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/#:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20heating%20systems%20such,3%20at%205%C2%B0F

https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/#:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20heating%20systems%20such,3%20at%205%C2%B0F
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Heat pump water heaters can be 4-6 times more efficient than their electric resistance and combustion 
counterparts. This provision requires new water heaters in additions to be heat pump water heaters. It 
includes a few key exceptions: 


1.  Small electric resistance storage water heaters. These will have small loads and there aren’t 
HPWH alternatives for them, so it is reasonable to allow them as electric resistance water heaters. 


2. Instantaneous resistance water heaters used in point-of-use applications. The loads from these will 
also generally be very low. 


3. There is a blanket exemption for electric resistance water heating where 75% of the annual water 
heating load is served by onsite renewable energy (most likely solar thermal or PV). This provides 
flexibility and the pairing of dedicated renewable energy with electric resistance water heating 
creates a system with total efficiency similar to a HPWH. 


4. High-temperature applications are exempted since high temperature HPWHs are just now coming 
on the market and don’t have broad market penetration. 


If a jurisdiction finds that requiring central HPWHs is not a viable option, an additional exception for 
equipment with an input rating of more than 300,000 kbtu/h can be added.  


 


Alternate add new text as follows: 


5. Water heaters with an input rating of 300,000 Btu/h or greater. 
 


This will exempt large central systems from this requirement, allowing them to be any kind of water 
heating system. This section can be also be replaced with an alternative that only requires electrification 
(below),but not heat pumps specifically, allowing electric resistance options.  


 


Alternate add new text as follows: 


C502.4.2 Service water heating equipment. Where service water heating equipment is 
added or replaced, new service hot water equipment shall not be combustion equipment. 


Although such an approach would be more flexible, increasing large capacity electric resistance loads into 
buildings can have serious implications for carbon emissions and energy affordability. This approach 
should only be chosen in jurisdictions served by an electricity supply that has a carbon intensity comparable 
to onsite natural gas combustion. Additionally, the utility cost implications—particularly for equipment that 
serves residential occupancies—should be analyzed in order to ensure this requirement will not have an 
unacceptably adverse effect on utility bills. Replacement of combustion equipment with electric resistance 
equipment will also exacerbate the building electrical capacity issues for electrification. 


 


Revise text and numbering as follows: 


C502.2.6 C502.5 Lighting and power systems.  


C502.2.6.1 C502.5.1 Interior lighting power.  
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C502.2.6.2 C502.5.2 Exterior lighting power.  


These edits implement the restructuring discussed above in the introduction. The content of the 
subsections is unaffected. The compliance language from the original Section C502.3 has been moved to 
C503.1 and a new C502.2 has been introduced for the envelope subsections.  


 


Add new text as follows: 


C502.5.3 Renewable energy infrastructure. Additions with a new roof shall be provided with 
equipment for on-site renewable energy with a rated capacity of not less than 0.25 W/ft² 
(2.7 W/m²) multiplied by the sum of the gross conditioned floor area of the three largest 
floors of the addition. 


Exceptions: 


1. Additions that increase the conditioned floor area of the building by less than 10%.  


2. Additions where an unshaded flat plate collector oriented towards the equator 
and tilted at an angle from horizontal equal to the latitude receives an annual 
daily average incident solar radiation less than 3.5 kWh/m²·day (1.1 
kBtu/ft²·day). 


3. Additions where more than 80 percent of the roof area is covered by any 
combination of equipment other than for on-site renewable energy systems, 
planters, vegetated space, skylights, or occupied roof deck. 


4. Additions where more than 50 percent of roof area is shaded from direct beam 
sunlight by natural objects or by structures that are not part of the building for 
more than 2,500 annual hours between 8:00 AM and 4:00 PM. 


 
Additions with roofs provide an opportunity to introduce renewable energy systems. The requirements in 
the Building Decarbonization Code for renewable energy systems reference buildings and so don’t 
capture additions. This section uses the addition to trigger the requirements. The size of the system is 
based on the size of the addition, rather than the whole building. The new section includes exceptions that 
are paralleled from the new construction requirements. These exempt small additions, roofs without good 
solar access and roofs that are already utilized for other uses. 


 


Add new text as follows: 


C502.5.4 Electric vehicle charging infrastructure. New parking facilities and new 
parking spaces added to existing parking facilities shall comply with Section C405.14 
based on the number of new parking spaces.  


This section requires new parking facilities to meet the EV charging requirements in the new construction 
portion of the Building Decarbonization Code. While this is implicitly required by Section C501, the 
addition of this section makes it explicit for greater clarity and enforceability.  
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Add new text as follows: 


C502.6 Additional energy efficiency credits. Additions shall achieve credits in accordance with 
Section C506. All-electric buildings shall be required to 10 credits and mixed-fuel buildings shall 
be required to select 15 credits. Alterations to the existing building that are not part of an 
addition, but permitted with an addition, may be used to achieve the required credits.  


Exceptions: 


1. Buildings in Utility and Miscellaneous Group U, Storage Group S, Factory Group F, 
High-Hazard Group H 


2. Additions less than 1,000 ft2 (92.9 m2) and less than 50% of existing floor area.  


3. Additions that do not include the addition or replacement of equipment covered by 
Section C403.3 or C404.2 that achieve a total of 5 credits. 


4. Additions that do not contain conditioned space that achieve a total of 5 credits. 


5. Buildings in Residential Group R and Institutional Groups I in climate zones 3C, 4B, 
4C, 5C that achieve a total of 5 credits 


6. Where the addition alone or the existing building and addition together comply with 
Section C407  


This section works with the new Section C506 (see below for more) to bring additional energy efficiency 
to additions through implementing the additional efficiency credits in Section C406 in “substantial” 
additions. The section requires 10 credits in additions to all-electric buildings, just like new buildings, 
and greater efficiency of 15 credits for additions to mixed-fuel buildings. It also includes a series of 
important exceptions for occupancy types with low building loads, small additions and buildings that 
comply with Section C407. It also requires only 5 credits in additions to certain building types in certain 
climate zones that have fewer credit options available, additions that don’t include new HVAC or water 
heating equipment and additions that do not include conditioned space.  


 


C503 ALTERATIONS 


Add new text as follows: 


C503.1.1 Change in space conditioning. Any nonconditioned or low-energy space that 
is altered to become conditioned space shall be required to comply with Section C502. 


Exceptions: 


1. Where the component performance alternative by Section C402.1.5 is used to 
comply with this section, the proposed UA shall be not greater than 110 percent 
of the target UA. 


2. Where the total building performance option by Section C407 is used to comply 
with this section, the annual energy cost of the proposed design shall be not 
greater than 110 percent of the annual energy cost otherwise permitted by Section 
C407.2. 
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This content is located in the additions section in the model code (Section C502.2). As part of the restructuring 
needed for this overlay, it has been relocated here since it describes an alteration project. The requirements 
have not been changed, but the relocation will improve the usability and enforceability of the code. 


 


Add new text as follows: 


C503.1.2 Substantial improvement. Buildings undergoing substantial improvements 
shall be all-electric buildings, comply with C402.5 and meet a site EUI by building type 
in accordance with ASHRAE Standard 100 Table 7-2a. 


Exception: Compliance with Standard 100 shall not be required where Group R-
occupancies achieve an ERI score of 80 or below without on-site renewable energy 
included in accordance with RESNET/ICC 301, for each dwelling unit. 


Substantial improvements are extensive alterations that have significant scope, large project budgets 
relative to the value of the building and are more likely to already include major systems that could 
include combustion equipment. The larger scopes and budgets of substantial improvements are likely to 
occur infrequently within a building lifecycle and create the best opportunity to significantly increase 
efficiency and electrify the full building. In jurisdictions where requiring substantial improvements to be 
all-electric is not feasible, substantial alterations can be require to be electric ready. See Mixed Fuel 
Section C503.1.3. 


 


Add new text as follows: 


C503.1.3 Combustion equipment. New combustion equipment and plumbing for 
combustion equipment shall not be permitted to be installed in alterations. 


This requirement prohibits the installation of new combustion equipment in alterations but does not 
require the full removal of existing combustion equipment.  


 


Add new text as follows: 


C503.1.4 Building Performance Standards. Where the building is subject to 
[OFFICIAL NAME OF THE LOCAL BUILDING PERFORMANCE 
STANDARD], the permit application for the alteration shall include a report that 
includes the following: 


1. The current or last reported EUI of the building 


2. The performance targets from [NAME OF THE LOCAL BUILDING 
PERFORMANCE STANDARD] that will be applicable to the building within 
five years from the date of the permit application 


Where the current or last reported EUI exceeds the performance targets that will be 
applicable in the next five years, the report shall also include a plan describing how the 
building will be brought into compliance. The report shall include energy efficiency 







 
20  |  NEW BUILDINGS INSTITUTE  |  EXISTING BUILDING DECARBONIZATION CODE 
 


COMMERCIAL OVERLAY (ALL-ELECTRIC) 


upgrades and operational improvements that will be made to the building before the 
applicable target goes into effect and the impact of the alteration under permit review. 


Exception: Where the total building performance of the building with the alteration 
determined in accordance with Section C407 demonstrates compliance with the 
performance targets identified in the report required by this section.  


In jurisdictions with a Building Performance Standard (BPS), it is important that all alterations support and 
reinforce the BPS. Alterations that are undertaken without consideration of impending BPS performance 
targets represent a significant missed opportunity. This section requires that consideration by creating a 
requirement that permit applications include the building’s current performance and any BPS performance 
targets that will be in effect in the next 5 years, the typical compliance cycle for US-based BPS. Where a 
building does not already meet those targets, it will be required to also submit what is effectively a plan for 
compliance with the BPS. This will ensure that project teams are thinking about a proposed alteration 
within the larger context of what will be required to meet up-coming BPS requirements. 


The exception allows the compliance path to be avoided when the alteration is complying by performance 
modeling and that modeling shows that the alteration will bring the building into compliance with the 
BPS performance target. 


It may be necessary to modify the language in this provision to align with the terminology that is used in 
the official BPS regulation to maximize correlation and usability. For example, the provision can be 
modified to align with a carbon-based BPS by replacing “EUI” with “CUI” throughout and adding the 
following definition: 


CARBON USE INTENSITY (CUI). An expression of building carbon emissions in terms of the 
equivalent carbon emissions of the net energy divided by gross floor area. 


This definition defines a carbon use intensity that parallels the definition of EUI. It is a carbon metric 
where carbon emissions are divided by gross floor area in order to compare the emissions of different 
buildings or assess the performance a building’s carbon emissions against a target.  


 


Add new text as follows: 


C503.3.2 System sizing. New heating and cooling equipment that is part of an alteration 
shall be sized in accordance with Section C403.3.1 based on the existing building 
features as modified by the alteration.  


Exception: Where is has been demonstrated to the code official that compliance with 
this section would result in heating or cooling equipment that is incompatible with 
the rest of the heating or cooling system. 


Space conditioning equipment is routinely oversized for its application. Even when equipment was sized 
appropriately when it was installed, many buildings have undergone alterations, particularly energy 
efficiency retrofits, that have changed the heating and cooling characteristics of the building. It is 
reasonable to assume that the existing equipment sizing is more likely to be wrong than right, yet many 
equipment replacements use existing system sizing to size new equipment. Oversized equipment is less 
efficient, costs more to operate, costs more to install, provides lower levels of comfort and is less effective 
at de-humidification. 
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This measure explicitly requires that new equipment installed as part of an alteration be sized based on 
current building characteristics and loads, using current sizing standards. It provides an exception for 
situations where right-sizing equipment may create an incompatibility with the rest of the system (as can 
be the case with steam systems where boilers are sized to the radiators/convectors and not the building). 


 


Add new text as follows: 


C503.3.3 Controls. New heating and cooling equipment that are part of the alteration 
shall be provided with controls that comply with Section C403.4. 


Exception: Systems with direct digital control of individual zones reporting to a 
central control panel  


The IECC’s requirements for HVAC controls only apply to new controls. As a result, new equipment is 
permitted to be controlled by existing controls that can fall far short of current code requirements. This 
section requires new equipment to have code-compliant requirements. The exception ensures that this 
section won’t trigger the replacement of an entire central control system when only one portion of a 
central HVAC system is replaced.  


 


Add new text as follows: 


C503.3.4 Mechanical system acceptance testing. Where an alteration requires 
compliance with Section C403 or any of its subsections, mechanical systems that serve the 
alteration shall comply with Sections C408.2.2, C408.2.3 and C408.2.5.  


Exceptions:  


1. Mechanical systems and service water heater systems in buildings where the total 
mechanical equipment capacity is less than 480,000 Btu/h (140.7 kW) cooling 
capacity and 600,000 Btu/h (175.8 kW) combined service water-heating and 
space-heating capacity.  


2. Systems included in Section C403.5 that serve individual dwelling units and 
sleeping units.  


Retro-commissioning and building re-tuning is generally accepted as one of the most cost-effecting 
energy efficiency measures for existing buildings. Average savings for building re-tuning is 12%, and 
studies have found savings as high as 52%. However, the IECC only requires acceptance testing of new 
portions of altered systems. This section requires an altered system to meet the relevant Sections of C408 
for acceptance testing to ensure that the altered system is operating as intended. 


Jurisdictions with Building Performance Standards (BPS) could replace the system capacity threshold with 
the BPS application threshold to align the BPS and the energy code more fully. Most BPS are triggered 
based on building size. Where this is the case, exception #1 would be replaced with the following: 


1. Buildings with a gross floor area less than [SQUARE FOOTAGE 
THRESHOLD OF THE BPS].  
 


Where BPS or other policies have other triggers that may be important, exceptions can be further tailored.  
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Add new text as follows: 


C503.3.5 Furnace replacement. Where an existing furnace is replaced with new equipment 
to provide space heating, that new equipment shall be an electric heat pump system.  
 


This section requires electrification of space heating at equipment replacement, but only for furnaces. 
Furnaces are generally one of the easier kinds of combustion space heating equipment to electrify since 
they can generally be replaced with a heat pump connected to the same air distribution system. This 
section requires electrification of space heating at equipment replacement, but only for furnaces. 
 


Add new text as follows: 


C503.3.6 Cooling equipment. New and replacement unitary air conditioners shall be 
electric heat pump equipment sized and configured to provide both space cooling and 
space heating. Any existing space heating systems that serve the same zone as the new 
equipment shall be configured as supplementary heat in accordance with Section C501.7. 


Unitary air conditioners are essentially cooling-only heat pumps. AC replacement therefore provides a 
valuable opportunity to electrify or partially electrify space heating. This section requires that when AC 
equipment is replaced that it gets replaced with a heat pump that is configured to also provide heating. It 
also requires that any existing heating system be reconfigured as supplementary heating (see Section 
C501.7). This allows existing heating equipment to remain as a backup heating system, which is 
particularly important in buildings that are required to have emergency backup power for space heating 
and to ease the transition of some jurisdictions policies to all-electric renovations.  


 


Add new text as follows: 


C503.3.7 Cooking equipment. Combustion equipment used for cooking shall not be 
permitted in spaces undergoing an alteration.  


This provision leverages an alteration to a space to require the electrification of any combustion cooking 
equipment in that space. In commercial buildings, this would apply to domestic cooking equipment in 
multifamily and other dwelling units, commercial kitchens, and cooking equipment in other spaces like 
kitchenettes and community rooms. In the case of multifamily dwelling units and commercial kitchens, 
this could be a substantial project. This provision can be limited by adding targeted exceptions for R-2 
occupancies (multifamily units) or commercial cooking appliances (commercial kitchens). While these 
exceptions would reduce market resistance, they would also remove most of the impact of the provision.  


 


Add new text as follows: 


C503.4.1 Service hot water system acceptance testing. Where an alteration requires 
compliance with Section C404 or any of its subsections, service hot water systems that 
serve the alteration shall comply with Sections C408.2.3 and C408.2.5.  
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Exceptions:  


1. Service water heater systems in buildings where the total mechanical equipment 
capacity is less than 600,000 Btu/h (175.8 kW) combined service water-heating 
and space-heating capacity.  


2. Systems included in Section C403.5 that serve individual dwelling units and 
sleeping units. 


 
Retro-commissioning and building re-tuning is generally accepted as one of the most cost-effecting 
energy efficiency measures for existing buildings. Average savings for building re-tuning is 12%, and 
studies have found savings as high as 52%. However, the IECC only requires acceptance testing of new 
portions of altered systems. This section requires an altered system to meet the relevant Sections of C408 
for acceptance testing to ensure that the altered system is operating as intended. 


Jurisdictions with Building Performance Standards (BPS) could replace the system capacity threshold with 
the BPS application threshold instead to align the BPS and the energy code more fully. Most BPS are 
triggered based on building size. Where this is the case, exception #1 would be replaced with the following: 


1. Buildings with a gross floor area less than [SQUARE FOOTAGE 
THRESHOLD OF THE BPS]. 
 


Where BPS or other policies have other triggers that may be important, exceptions can be further tailored.  


 


Add new text as follows: 


C503.4.2 Service water heating equipment. Where service water heating equipment is 
added or replaced, new service hot water equipment shall be electric heat pump equipment. 


Exceptions:  


1. Equipment with an input rating greater than 300,000 Btu/h. 


2. Electric storage water heaters with a rated storage volume of less than 20 gallons 
(75.7 liters) and a rated input of less than 5kW. 


3. Instantaneous electric water heaters located within 10 feet of the point of use. 


4. Electric resistance equipment where not less than 75 percent of the annual service 
water-heating requirement is provided by an on-site renewable energy system not 
used to meet any other provision of this code. 


5. Water heaters that serve end-uses that require water temperature of 150°F 
(65.6°C) or hotter. 


6. Water heaters located on the exterior of the building. 


7. Where it has been demonstrated to the code official that the dimensions or 
structural capacity of the space in which the water heater is located cannot 
accommodate a heat pump water heater sized to meet the service hot water load. 
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This provision requires a heat pump water heater to be installed whenever combustion water heater 
equipment is replaced. HPWHs can be more difficult to incorporate into existing buildings; therefore, the 
section has some important exemptions: 


1. Equipment with an input rating greater than 300,000 BTU/h is exempted. The technical and cost 
obstacles for water heating electrification are different for different kinds of water heating 
equipment. Large central boilers will often pose some of the greatest technical and cost 
challenges for electrification, so they are exempted. 300,000 BTU/h corresponds to the size 
division used for electrification readiness in the Building Decarbonization Code and will 
generally only apply to storage water heaters, instantaneous water heaters and small boilers. 


2.  Small electric resistance storage water heaters. These will have small loads and there aren’t 
HPWH alternatives for them, so it is reasonable to allow them as electric resistance water heaters. 


3. Instantaneous resistance water heaters used in point-of-use applications. The loads from these 
will also generally be very low. 


4. There is a blanket exemption for electric resistance water heating where 75% of the annual water 
heating load is served by onsite renewable energy (most likely solar thermal or PV). This 
provides flexibility and the pairing of dedicated renewable energy with electric resistance water 
heating creates a system with total efficiency similar to a HPWH. 


5. High-temperature applications are exempted since high temperature HPWHs are just now 
coming on the market and don’t have broad market penetration. 


6. Some instantaneous gas water heaters are rated for exterior locations and are located outside the 
building. There are currently not good HPWH options for these installations, so they’ve been exempted. 


7. Buildings with space configuration constraints that prohibit a HPWH retrofit in existing space 
configurations. This will require substantiating the limitation with the code official, effectively 
requiring code official approval. 


If a jurisdiction finds that requiring HPWHs is not a viable option, this section can be replaced with an 
alternative that only requires electrification (below), which would allow electric resistance options.  


 


Alternate add new text as follows: 


C503.4.2 Service water heating equipment. Where service water heating equipment is 
added or replaced, new service hot water equipment shall not be combustion equipment. 


Exception: Equipment with an input rating greater than 300,000 Btu/h . 


Although such an approach would be more flexible, it also allows for electric resistance equipment, 
which can have serious implications for carbon emissions and energy affordability. This approach should 
only be chosen in jurisdictions served by an electricity supply that has a carbon intensity comparable to 
onsite natural gas combustion. Additionally, the utility cost implications—particularly for equipment that 
serves residential occupancies—should be analyzed in order to ensure this requirement will not have an 
unacceptably adverse effect on utility bills. Replacement of combustion equipment with electric resistance 
equipment will also exacerbate the building electrical capacity issues for electrification. 
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Revise text as follows: 


C503.5 Lighting and power systems. New lighting and power systems that are part of the 
alteration shall comply with Sections C405 and C408. 


This minor change adds “power” to the title and scope of C503.5 so that decarbonization requirements 
related to electrical power can be added to the section. 


 


Add new text as follows: 


C503.5.1 Interior Lighting and Controls. New and existing lighting in the 
alteration shall be provided with controls that comply with Section C405.2. 


Exceptions: 


1. Where the size or configuration of an interior spaces is not altered 


2. Where less than 50 percent of the luminaires in the space are replaced 


The IECC’s requirements for lighting controls only apply to new controls, even when substantial changes 
are made to a lighting system. In some older buildings, lighting may not have any controls at all. Lighting 
alterations therefore provide a valuable opportunity to introduce or upgrade lighting controls. This 
section requires lighting controls to meet current control requirements in certain, more substantial 
lighting retrofits. 


 


Add new text as follows: 


C503.5.2 Lighting acceptance testing. Where an alteration requires compliance with 
Section C405 or any of its subsections, the registered design professional or approved 
agency shall provide a report in accordance with section C408.3.2.3 demonstrating that 
the new and existing lighting control systems that serve the alteration have been tested in 
accordance with the following: 


1. Verify that manual controls function. 


2. Verify that occupancy and vacancy sensors automatically turn off the lights when 
spaces are unoccupied. 


3. Verify that time switch controls are functioning, set to the correct day and time, 
programmed with scheduled off times, and provided with new backup batteries 
(where applicable).  


While best practices for any lighting project include ensuring that lighting controls are operating 
properly, the code is only required new controls. New luminaires do not trigger control testing. This 
provision ensures that lighting controls will be receive basic functional testing whenever a lighting 
system is altered. This section is based on the acceptance testing requirements for lighting in Section 
C408 but has tailored for existing controls since some of those requirements are only appropriate for new 
buildings or new controls.  
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Add new text as follows: 


C503.5.3 Combustion lighting. New and replacement gas lighting shall not be permitted 
as part of an alteration. 


Gas lighting is not common but is still used for decorative purposes. This provision prohibits the 
installation of new or replacement gas lighting. There is a very limited application of historic gas lighting 
to establish historically accurate lighting that would still be allowed under the accommodations for 
historic buildings in C501.6. 


 


Add new text as follows: 


C503.5.4 Electrical Service replacement. Where a building electrical service is 
replaced, the new electrical service shall include additional electrical capacity for the 
following as applicable: 


1. Replacement of combustion equipment used for space heating with electric heat 
pump equipment or reverse-cycle chiller sized for the heating load of the building 
in accordance with C403.3.1 based on the existing building features 


2. Replacement of combustion equipment used for water heating with electric heat 
pump equipment sized for the service hot water load of the building  


3. Replacement of combustion equipment used for cooking with electric cooking 
equipment  


4. Replacement of combustion equipment used for clothes drying with electric 
equipment 


5. Renewable energy infrastructure in accordance with Section C405.13  


6. Sufficient electric capacity for all parking facilities served by the electrical 
service to comply with Section C405.14 as a new parking facility. For the 
purposes of compliance with this section, sizing shall be permitted to be based on 
the capacity requirements of EVSE spaces served by an ALMS.  


7. Energy storage infrastructure in accordance with Section C405.15.1  


One potential significant cost in electrification retrofit projects is electrical service replacement. This 
section ensures that if a building service is being replaced that it must be sized for the full electrification 
of combustion equipment in the building—space heating, water heating, cooking and clothes drying—and 
for the addition of the onsite renewable systems, EVCI and energy storage in the future. “Electrification-
sizing” the electrical service at the time of normal replacement is the most cost-effective approach to 
providing sufficient capacity for individual electrification retrofits. This will remove that barrier for 
future electrification retrofits.  


Where jurisdictions are concerned with increased costs for these upgrades before the service may be put 
to full use, several options are available to modify the language. First, the addition of new construction 
quantities of EV charging capacity can be significant. Item 6 could be altered to only require electrical 
capacity for a smaller percentage of EV charging spaces. Second, exceptions can be specifically crafted 
to address the cost implications of such an upgrade.  
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Alternate add new text as follows: 


Exception: Where it has been demonstrated to the code official that compliance with 
this section will result in increased costs for electrical utility service be charged to the 
building owner that create a substantial burden, the electrical service size shall be 
permitted to be reduced to a size that will not increase utility infrastructure costs 
charged to the building owner.  


 
This exception has been crafted to provide discretion to the code official that the cost is not simply 
increased but will show a substantial burden on the building owner. While this phrasing may be widely 
interpreted, it is suggested that jurisdictions adopting this exception work to tailor this language to be 
more prescriptive and appropriate to their local considerations.   


 


Add new text as follows: 


C503.5.5 Onsite renewable energy. Substantial improvements and alterations that 
include roof replacements of more than 75 percent of the total roof area of the building, 
the building or building site shall comply with Section C405.13.  


Exception: Where roof replacements do not alter the existing structure and it has 
been demonstrated to the code official that the existing structure cannot support the 
addition of solar panels.  


This provision requires roof replacement projects to be paired with the installation of an onsite 
renewable energy system. There are different kinds of re-roofing projects. A roof recover only involves 
putting a new layer of roofing material on top of existing roofing. A roof replacement includes the 
removal of old roofing material, repair of exposed sheathing and installation of a new roof. Roof 
replacements provide an advantageous opportunity to install an onsite renewable energy system like a 
photovoltaic array. It exposes the roof structure under the roof cover, providing a clearer picture of the 
condition and configuration of the roof structure. It also presents a more cost-effective time to make 
structural improvements. It synchronizes the service life of the roof and the renewable energy system, 
eliminating concerns about the need to repair a roof under the system. Synchronizing roof replacement 
and rooftop renewable energy systems also reduces costs as both projects can often utilize the same 
onsite construction and safety equipment. 


If there is pushback to using roof replacement as a code trigger for the onsite renewable energy system, 
substantial improvement could be used as a standalone trigger instead.  


 


Alternate add new text as follows: 


C503.5.5 Onsite renewable energy. Substantial improvements shall comply with Section 
C405.13. 


This would only require the renewable system when the building is undergoing a major renovation, as 
substantial improvement is defined, giving the opportunity for reinforcing structure to be added to 
accommodate future solar installations.  
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Add new text as follows: 


C503.5.6 Electric vehicle charging infrastructure. Parking facilities serving substantial 
improvements shall comply with Section C405.14 as a new parking facility. All other 
alterations shall be provided with electric vehicle parking infrastructure in accordance 
with this section. 


There are several building lifecycle events that support the addition of EV charging to existing sites or the 
addition of electrical infrastructure to support future EV charging retrofits. This top section requires that 
parking facilities that serve substantial improvements be retrofit to fully comply with the EV charging 
requirements for new construction. All other alterations are directed to the subsections that include 
targeted opportunistic electrical infrastructure upgrades during certain kinds of alterations. 


C503.5.6.1 New parking facilities. New parking facilities and new parking 
spaces added to existing parking facilities shall comply with Section C405.14 
based on the number of new parking spaces.  


This section makes explicitly clear that new parking facilities are subject to the EVCI requirements of 
C405.14. This section may not be strictly necessary, but it ensures that there is no ambiguity in the code. 


C503.5.6.2 Alterations to parking lots. Where more than 25% of the paving of 
a parking lot is removed, the affected parking spaces shall be EV-capable spaces, 
up to the total number of EV-capable spaces indicated in Table C405.14 based on 
the total number of parking spaces in the parking lot. Where the parking lot 
serves more than one occupancy type, the number of required EV-capable spaces 
shall be based on a weighted average of the different occupancies. EV-capable 
spaces shall be provided with raceway in accordance with the following: 


1. Continuous between a junction box or outlet located within 3 feet (914 
mm) of the parking space and an electrical panel serving the area of the 
parking space or a space containing an electrical panel serving the area of 
the parking space.  


2. The raceway shall be sized and rated to accommodate a 40-amp, 208/240-
volt branch circuit and have a minimum nominal trade size of 1 inch. 


3. Both ends of the raceway shall have labels stating “For future electric 
vehicle charging” 


Parking lot repaving is a cost effective time to undertake the retrenching of a parking lot that EVCI 
retrofits often require. The paving material is already being removed and replaced, which limits the cost 
of retrofitting a parking lot to only the cost of the retrenching. This section leverages these parking lot 
repaving projects to introduce raceways for EV-Capable spaces. It sets a minimum threshold for paving 
of 25% to ensure that the requirement is not triggered by simple repair projects. It also only includes 
requirements for the raceway component of EV-Capable spaces, and not other components such as panel 
capacity or physical space since those are not generally part of the scope of a re-paving project. As such, 
it only requires the raceways to get into proximity of the panel and not connect as is required in new 
construction. The section also sets a cap for the number of spaces that need to be provided with this 
raceway, so that a retrofit project would not need to provide more EV-Capable spaces than are required 
of new construction in C405.14. 
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C503.5.6.3 Alterations to parking structure electrical service. Where the 
electrical service serving a parking garage is replaced, the electrical service shall 
be sized to provide capacity for the parking garage to meet the requirements of 
Section C405.14 as a new parking facility. For the purposes of compliance with 
this section, sizing shall be permitted to be based on the capacity requirements of 
EVSE spaces served by an ALMS.  


Parking garages sometimes have independent electrical service connections and may not be captured by 
the service upgrade requirements in Section C403.5.4 above. This ensures that parking garage electrical 
service replacements are sized to accommodate an EV charging retrofit. 


 


Add new text as follows: 


C503.6 Additional energy efficiency credits. Substantial energy alterations shall comply with 
Sections C506 in accordance with this section. All-electric buildings shall achieve a total of 5 
credits and mixed-fuel buildings shall achieve a total of 10 credits.  


Exceptions: 


1. Alterations that are part of an addition complying with section C502. 


2. Alterations that comply with Section C407. 


3. Alterations that comply with Section C503.1.2. 


This section works with the new section C506 (see below for more) to bring additional energy efficiency 
through implementing the additional efficiency credits in C406 in substantial energy alterations. 
Substantial energy alterations are defined in a way that they are projects that impact multiple building 
energy systems, which creates multiple opportunities for acquiring credits from C406. The section 
requires 5 credits in alterations to all-electric buildings—half of the credit target for new construction—
and 10 credits for mixed-fuel buildings. It includes a series of important exceptions: 


1. An exception that reflects the allowance for alterations and additions to comply together under 
Section C502 when they are part of the same project (see Section C502.6 above). 


2. An exception for buildings that model using Section C407.  
3. An exception for substantial improvements that comply with the EUI requirements of C503.1.2. 


 


C505 CHANGE OF OCCUPANCY 


Add new text as follows: 


C505.1.1 Combustion equipment. Spaces undergoing a change in occupancy shall not 
be permitted to be served by combustion equipment. 


Exception: Where a central heating or water heating system serving other dwelling 
or sleeping units in the same building is extended to serve spaces converted to a 
dwelling or sleeping unit.  


This provision prohibits changes of occupancy from being served by combustion equipment. This would 
effectively require changes of occupancy to result in an all-electric space or all-electric building. 
Jurisdictions should bear in mind that this could discourage changes of occupancy and the efficiency 
gains that would otherwise have been gained through a standard change of occupancy. Where these 
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changes are likely to require substantial alterations, this type of trigger may be already sufficiently 
captured in the alterations section of this code and this section could be removed by an adopting 
jurisdiction. The exception presented allows for areas of multifamily buildings to extend existing systems 
to areas that have undergone a change of occupancy to provide more dwelling or sleeping units. This 
exception mirrors residential provisions.  


 


C506 ADDITIONAL EFFICIENCY 


Add new text as follows: 


SECTION C506 
ADDITIONAL EFFICIENCY CREDITS 


 


C506.1 General. Where required by Section C502 or C503, credits shall be achieved from Tables 
C406.1(1) through C406.1 (5) where the table is selected based on the use group of the building 
and from credit calculations as specified in relevant subsections of Section C406. Where a 
building contains multiple use groups, credits from each use group shall be weighted by floor area 
of each group to determine the weighted average building credit. Credits from the tables of 
calculation shall be achieved where a building complies with one or more of the following: 


1. More efficient HVAC performance in accordance with Section C406.2. 


2. Reduced lighting power in accordance with Section C406.3. 


3. Enhanced lighting controls in accordance with Section C406.4. 


4. On-site supply of renewable energy in accordance with Section C406.5. 


5. Provision of a dedicated outdoor air system for certain space-conditioning equipment in 
accordance with Section C406.6. 


6. High-efficiency service water heating in accordance with Section C406.7. 


7. Enhanced envelope performance in accordance with Section C406.8. 


8. Reduced air infiltration in accordance with Section C406.9 


9. Where not required by Section C405.12, include an energy monitoring system in 
accordance with Section C406.10. 


10. Where not required by Section C403.2.3, include a fault detection and diagnostics (FDD) 
system in accordance with Section C406.11. 


11. Efficient kitchen equipment in accordance with Section C406.12. 


This new section C506 creates a framework to use the additional efficiency credits from Section C406 in 
alterations and additions been leveraged to achieve additional energy savings in the IECC in a very 
flexible way. Over the last several code cycles, Section C406 has b C506.1 serves the same role as 
C406.1, directing projects how to achieve credits from the various credit options in sections C406.2-12.  
 
Unlike Section C406, the credit target is not set in this section. Those targets are set in the companion 
Sections C502.6 for additions and C503.6 for alterations. It makes sense to apply Section C406 to all new 
buildings, but not all alterations and additions. Less substantial additions and alterations and certain 
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other existing projects with limited scopes are less likely to be able to accommodate a reasonable number 
of credit options to meet a credit target. By setting the targets in Sections C502 and C503, the credit 
targets can be selectively applied to only those projects where it is reasonable to incorporate Section 
C406 credit options as a requirement. It also allows for a clear distinction between the unique exceptions 
for additions and alterations. 


 


Chapter 6 – Referenced Standards 
Add new standard as follows: 


ASHRAE 
100---2018: Energy Efficiency in Existing Buildings 


  C503.1.2 











Existing Building 
Decarbonization Code: 


Commercial 
Overlay


Mixed-Fuel
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Commercial Overlay (Mixed-Fuel) 
Chapter 1 – Scope and Application 
C101 SCOPE AND GENERAL REQUIREMENTS 


Revise text as follows: 


C101.3 Intent. This code shall regulate the design, and construction, repair, alteration, change of 
occupancy, and additions of new and existing buildings for the effective use and conservation 
reduction of greenhouse gas emissions and for the efficient production, use and storage of energy 
over the useful life of each building. This code is intended to provide flexibility to permit the use of 
innovative approaches and techniques to achieve this objective. This code is not intended to abridge 
safety, health or environmental requirements contained in other applicable codes or ordinances. 


Intent has been modified to push beyond simply the inclusion of considerations of greenhouse gas 
emissions and production and storage of energy, to clearly emphasize the intent of the code to regulate 
existing buildings.  


 


Chapter 2 – Definitions 
C202 GENERAL DEFINITIONS 


Add new definitions as follows: 


ELECTRIC EQUIPMENT. Any equipment or appliance used for space heating, service water 
heating, cooking, clothes drying, or lighting that uses electricity as its sole source of energy.  


This new definition for electric equipment is a parallel of the definition of “combustion equipment” 
introduced in the Building Decarbonization Code.  


ENERGY USE INTENSITY (EUI). An expression of building energy use in terms of net 
energy divided by gross floor area. 


EUI is an energy metric used in some performance-based energy policies, including many building 
performance standards (BPS). It is included here to allow provisions of the Existing Building 
Decarbonization Code integrate with BPSs. EUI is not currently defined in the suite of I-Codes, so it is 
added here. If a jurisdiction already has a formal definition of EUI, particularly in a building 
performance standard, then that definition should be integrated here as well. 
 


SUBSTANTIAL ENERGY ALTERATION. An alteration that replacement of two or more of 
the following: 


1. 50% or more of the area of interior wall-covering material of the building thermal 
envelope or fenestration. 


2. 50% or more of the area of the exterior wall-covering material of the building thermal 
envelope or fenestration.  


3. Space-conditioning equipment constituting 50% or more of the total input capacity of the 
space heating or space cooling equipment serving the building. 
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4. Water-heating equipment constituting 50% of more of the total input capacity of all the 
water heating equipment serving the building. 


5. 50% or more of the luminaires in the building 


This new definition for substantial energy alteration is intended to capture projects that have the 
opportunity to greatly increase efficiency by nature of their scope and clarify when certain requirements 
related to the energy use of the building are triggered. By defining such scopes, confusion around generic 
terms like major renovations and applicability of work classifications in the IEBC can be removed. Other 
terms that define large-scale alterations such as Level III alteration or substantial improvement are not 
specific to the energy systems. An alteration could cross their thresholds without having a significant 
impact on the energy systems since they are based on metrics such as monetary value and reconfiguration 
of spaces. Similarly, an alteration that has significant impact on the energy systems of the building may 
not cross these other thresholds.  


SUBSTANTIAL IMPROVEMENT. Any repair, reconstruction, rehabilitation, alteration, 
addition or other improvement of a building or structure, the cost of which equals or exceeds 50 
percent of the market value of the structure before the improvement or repair is started. If the 
structure has sustained substantial damage, any repairs are considered substantial improvement 
regardless of the actual repair work performed. The term does not, however, include either: 


1. Any project for improvement of a building required to correct existing health, sanitary or 
safety code violations identified by the building official and that are the minimum 
necessary to assure safe living conditions. 


2. Any alteration of a historic structure provided that the alteration will not preclude the 
structure’s continued designation as a historic structure. 


The definition of substantial improvement comes from the IBC and IEBC. The term generally aligns with 
vernacular use of “major renovation,” which is not defined in code. It is used as a threshold for when 
certain flood protection requirements are triggered for existing building alterations. Since it is based on 
the monetary value of the alteration, it sets a useful threshold for introducing additional decarbonization 
requirements for large alterations. 


In addition, the Existing Building Decarbonization Code leverages definitions from the Building 
Decarbonization Code including:  


ALL-ELECTRIC BUILDING 
APPLIANCE 
COMBUSTION EQUIPMENT 
COMMERCIAL COOKING APPLIANCES 
ELECTRIC VEHICLE (EV) 
EQUIPMENT 
EV-CAPABLE SPACE  
FUEL GAS 


The use of these terms throughout assumes that adopting jurisdictions will adopt the Building 
Decarbonization Code alongside this existing building overlay.  
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Chapter 5 – Existing Buildings 


C501 GENERAL 


Add new text as follows: 


C501.6 Requirements for combustion equipment. New and replacement combustion equipment 
in additions, alterations and changes of occupancy shall comply with this section.  


This section creates an additional set of requirements for combustion equipment when it is allowed to be 
installed in existing buildings. These requirements are intended to generally improve the emissions of the 
equipment and the interior and exterior air quality. 


C501.6.1 Replacement of electric equipment. Combustion equipment shall not be 
permitted to be installed to replace electric equipment.  
 


The largest cost for existing buildings to electrify is to install the infrastructure to swap the equipment. 
Where electric appliances and equipment already exist, it is critical to maintain the electric energy source 
and not install new fossil fuel infrastructure.  


 
C5061.6.2 Phase out documentation. Permit applications for projects installing new and 
replacement combustion equipment or retaining existing combustion equipment serving space 
heating and water heating shall include a plan for the future replacement of the combustion 
equipment with electric equipment. The documentation shall include the following: 


1. Calculations of the electric load required by the replacement electric equipment 
and of the available electric capacity of the building.  


2. Identification of any existing onsite electrical infrastructure, including but not 
limited to transformers, switchgear, electrical panels and conductors, that will 
need to be altered to accommodate the replacement electric equipment. 


3. Floor plans identifying any spaces that will need to be reconfigured to 
accommodate the replacement electric equipment. 


Where replacements are made with combustion equipment, building owners should understand the need for 
long term phase out and switch to electric equipment to avoid potential abandoned assets. Jurisdictions 
could also expand this section to include specifics related to other policies such as appliance emission 
standards or replacement policies targeting specific dates for combustion equipment phase out.  
 


C501.6.3 Sealed combustion and direct venting. Combustion equipment used for space 
and water heating shall be direct vent or sealed combustion.  


 
Space and water heating equipment that utilize direct venting or sealed combustion techniques improve 
the efficiency of the equipment and the indoor air quality of a home by ensuring that hazardous 
byproducts of the combustion process are vented outside of the living space.  
 


C501.6.4 Low NOx furnaces. Warm-air furnaces shall have no more than 14 nanograms 
of nitrogen dioxide emissions per joule of useful heat delivered to the heated space.  
  


Exception: Equipment with an AFUE of not less than 90 percent.  
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This requirement also limits the nitrogen dioxide emissions from these appliances. Appliances in 
buildings emit twice the amount of NOx as power plants, a major pollutant which causes asthma. The air 
quality limit is based on NOx emission limits imposed by California’s South Coast Air Quality 
Management District and the San Joaquin Valley Air Pollution Control District. An exception is given to 
equipment that exhibit an AFUE of 90 percent or more because those systems use direct vent or sealed 
combustion technology and comply with the NOx limit.  
 


C501.6.5 Fuel gas pipe testing. All fuel gas piping that serves new or replacement 
combustion equipment shall be tested as a new installation in accordance with Section 
406 of the International Fuel Gas Code. 


Exceptions:  


1. For the purposes of demonstrating compliance with this section, unexposed pipe 
joints and welds shall not be required to be exposed for examination during the test.  


2. For the purposes of demonstrating compliance with this section, where it has 
been demonstrated to the code official that the fuel gas piping has met the 
requirements of this section within the previous five years. 


3. Where compliance with this section would require interruption of fuel gas supply 
to combustion equipment that serves other tenant spaces or other dwelling units, 
provided all exposed pipe joints of the piping subject to the requirements of this 
section have been inspected for leaks by means of an approved gas detector, a 
noncorrosive leak detection fluid or other approved leak detection method once 
the equipment has been placed in operation. 


Gas piping degrades over time, creating the possibility of natural gas leakage. Even though the natural 
gas is treated with mercaptan to give it that rotten egg smell, small leaks may go undetected, particularly 
in buildings where pipes are not exposed and older buildings that are likely to have envelopes that are 
less tight than newer construction. According to US DOE, building leakage accounts for nearly 27% of 
the natural gas leakage in the US natural gas distribution system.8 Leaking natural gas represents a loss 
in energy, and even small leaks can add up over long periods of time. Additionally, natural gas is also a 
potent Green House Gas, with over 86 times the global warming potential of CO2 on a short-term basis.  


The installation of new gas equipment provides an ideal time to test gas pipe leakage. Contractors are already 
on site and the gas will often be partially or fully turned off for the new equipment installation. Additionally, 
new equipment installation can disturb and inflict additional stresses on existing piping, creating opportunities 
for the formation of new leaks where existing natural gas piping has weakened but not previously failed 


This provision requires that existing fuel gas piping be tested like a new installation according the 
International Fuel Gas Code (IFGC). It includes targeted exceptions for elements of the IFGC testing 
methodology that is not appropriate for existing buildings. It also includes an exception for piping that 
has been tested in the last five years in order to prevent repeated testing. Finally, it includes an exception 
to ensure that testing requirements don’t necessitate other tenants losing service, which could be a 
considerable in larger buildings with multiple tenant spaces. In those cases, it only requires visual 
inspection of the exposed joints with a testing fluid.  


 
8 “Natural Gas Infrastructure Modernization Programs at Local Distribution Companies: Key Issues and Considerations.” US DOE, 
Office of Energy Policy and Systems Analysis. Washington DC, 2017. 
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Add new text as follows: 


C501.7 Heat pump supplementary combustion equipment. Heat pumps having combustion 
equipment and electric resistance equipment for supplementary space or water heating shall have 
controls that limit supplemental heat operation to only those times when one of the following applies:  


 
1. The heat pump is operating in defrost mode.  


2. The vapor compression cycle malfunctions.  


3. For space heating systems, the thermostat malfunctions. 


4. For space heating systems, the vapor compression cycle cannot provide the necessary 
heating energy to satisfy the thermostat setting.  


5. For water heating, the heat pump water heater cannot maintain an output water 
temperature of at least 120°F (49°C) 


New supplementary space and water heating systems for heat pump equipment shall not be permitted 
to have a heating input capacity greater than the heating input capacity of the heat pump equipment. 


 
Supplementary heating systems are effectively back-up systems intended to provide heating if the primary 
heat pump system fails, if the operating conditions (heating demand, temperature around the heat pump 
compressor, etc.) exceed the ability of the heat pump to effectively, or cost-effectively, provide heating. 
Designers sometimes utilize “hybrid heat” systems where combustion equipment provides the 
supplementary heat to address these situations.  


This new section creates a version of the supplementary heating equipment control requirements in Section 
C403 that is customized for existing buildings. It addresses both space and water heating applications and 
ensures that any combustion heating equipment used for supplementary heat is only used when the heat 
pump system is unable to fully meet the buildings heating needs (the language in C403 already addresses 
electric resistance supplementary heat).  


  


C502 ADDITIONS 


Revise text as follows: 


C502.1 General. Additions to an existing building, building system or portion thereof shall 
conform to the provisions of this code as those provisions relate to new construction without 
requiring the unaltered portion of the existing building or building system to comply with this 
code. Additions shall not create an unsafe or hazardous condition or overload existing building 
systems. An addition shall be deemed to comply with this code if the addition alone complies or 
if the existing building and addition comply with this code as a single building. Additions shall 
comply with Sections C502.2 through C502.5. 


These edits implement the restructuring discussed above in the introduction. The content of the sections is 
unaffected. The compliance language from the original Section C502.3 has been moved here. 


The requirement in C502.1 for additions to meet the requirements for new construction mean that additions 
will be subject to the requirements in the Building Decarbonization Code for demand responsive thermostats 
and water heaters, onsite renewable energy, electrification readiness, energy storage infrastructure, etc.  
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Add new text as follows: 


C502.1.1 Combustion equipment. Additions shall not be permitted to contain 
combustion equipment and new equipment installed to serve additions shall not be 
combustion equipment. Where systems with combustion equipment are extended into an 
addition, the existing building and addition together shall use no more fossil fuel energy 
than the existing building alone. 
 


This section requires additions to effectively be all-electric by prohibiting them from containing or being 
served by new combustion equipment additions combustion equipment. When additions are added to 
existing buildings, space and water heating systems are often extended into the new addition. This 
provision does allow the extension of systems that utilize combustion equipment into the addition. In 
order to ensure that the addition does not result in higher consumption of fossil fuels, the provision also 
requires that this extension doesn’t result in an increase in combustion energy. In order to extend a 
system with combustion equipment into an addition, the efficiency of the existing building would need to 
be improved to offset the increased consumption from the addition.  


 


Add new text as follows: 


C502.1.2 Combustion equipment requirements. New combustion equipment serving 
additions shall comply with section C501.6.  


This section ensures that combustion equipment installed in additions is both more efficient and less likely 
to worsen indoor air quality as required in Section C501.6. 


 


Add new text as follows: 


C502.1.3 Building Performance Standards. Where an addition to a building makes it 
subject to [OFFICIAL NAME OF THE LOCAL BUILDING PERFORMANCE 
STANDARD], the permit application for the addition shall include a report that includes 
the following: 


1. The current or last reported EUI of the building 


2. The performance targets from [NAME OF THE LOCAL BUILDING 
PERFORMANCE STANDARD] that will be applicable to the building within 
five years from the date of the permit application 


Where the current or last reported EUI exceeds the performance targets that will be 
applicable in the next five years, the report shall also include a plan describing how the 
building will be brought into compliance. The report shall include energy efficiency 
upgrades and operational improvements that will be made to the building before the 
applicable target goes into effect and the impact of the alteration under permit review. 
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Exceptions:  


1. Where the total building performance of the building with the alteration 
determined in accordance with Section C407 demonstrates compliance with the 
performance targets identified in the report required by this section. 


2. Additions that increase the conditioned floor area of the building by less than 
10% and install no new space conditioning or water heating equipment.  


In jurisdictions with a BPS it is important that all work on existing buildings support and reinforce the 
policy goals. Additions that either push a building into covered building status or are part of a building is 
already subject to the BPS that are undertaken without consideration of impending BPS performance 
targets represent a significant missed opportunity. This section requires that consideration by creating a 
requirement that permit applications include the building’s current performance and any BPS performance 
targets that will be in effect in the next 5 years, the typical compliance cycle for US-based BPS. Where a 
building does not already meet those targets, it will be required to also submit what is effectively a plan for 
compliance with the BPS. This will ensure that project teams are thinking about a proposed alteration 
within the larger context of what will be required to meet up-coming BPS requirements. 


The exceptions allow the compliance path to be avoided when the alteration is complying by performance 
modeling and that modeling shows that the alteration will bring the building into compliance with the BPS 
performance target, and for additions that will in and of themselves not create a major energy impact.  


It may be necessary to modify the language in this provision to align with the terminology that is used in the 
official BPS regulation to maximize correlation and usability. For example, the provision can be modified to 
align with a carbon-based BPS by replacing “EUI” with “CUI” throughout and adding the following definition: 


CARBON USE INTENSITY (CUI). An expression of building carbon emissions in terms of the 
equivalent carbon emissions of the net energy divided by gross floor area. 


This definition defines a carbon use intensity that parallels the definition of EUI. It is a carbon metric 
where carbon emissions are divided by gross floor area in order to compare the emissions of different 
buildings or assess the performance a building’s carbon emissions against a target.  
 
Revise text and numbering as follows: 


C502.2 Change in space conditioning. Any nonconditioned or low-energy space that is altered 
to become conditioned space shall be required to comply with Section C502. 


Exceptions: 


1. Where the component performance alternative in Section C402.1.5 is used to comply 
with this section, the proposed UA shall be not greater than 110 percent of the target UA. 


2. Where the total building performance option in Section C407 is used to comply with this 
section, the annual energy cost of the proposed design shall be not greater than 110 
percent of the annual energy cost otherwise permitted by Section C407.2. 


This section is moved to C503, the alterations section. It is reasonable to make conversions of 
unconditioned space to conditioned space subject to the requirements for an addition, but they are 
technically alterations. Code users could naturally skip over the additions section, go straight to the 
alterations section, and miss this requirement. Moving the provision improves clarity and usability. 
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Revise text and numbering as follows: 


C502.3 Compliance Additions shall comply with Sections C502.3.1 through C502.3.6.2.  


C502.2 Building Envelope. New building envelope assemblies that are part of the addition shall 
comply with Sections C502.2.1 through C502.2.2.  


C502.3.1 C502.2.1 Vertical fenestration area.  


C502.3.2 C502.2.2 Skylight area.  


C502.3.3 C502.3 Building mechanical systems. 


These edits implement the restructuring discussed above in the introduction. The content of the 
subsections is unaffected. The compliance language from the original Section C502.3 has been moved to 
C503.1 and a new C502.2 has been introduced for the envelope subsections.  


 


Add new text as follows: 


C502.3.1 Space heating equipment. New space heating equipment in additions shall be 
electric heat pump equipment.  


Exceptions: 
1. Electric resistance supplementary heat in accordance with Section C403.4.1.1 


2. Up to 5W of electric resistance heat per square foot of conditioned floor area 
in the addition 


3. Combustion equipment used for supplementary heat in accordance with 
Section C501.7. 


Requiring space heating installed during an addition to be electric will reduce carbon emissions and 
improve air quality in homes. Heat pumps have been shown to be technically effective in all climate 
zones, and cold-climate heat pump technology continues to improve, providing heating with a COP of 
more than 3 above 5°F.9  


Exceptions are included for electric resistance supplementary heat and for up to 5W of electric resistance 
heat per square foot of conditioned floor area. The latter creates a budget for electric resistance heat that 
can be used for spot heating, small spaces, freeze protection and heat pump VAV systems with terminal 
electric resistance heat. 5W is a fairly low budget for these VAV systems that will require efficient design 
parameters such as delivering higher temperature air to the terminal boxes during heating that minimize 
the operation of the electric resistance coils. An exception for supplementary combustion heating 
equipment is also included, allowing new combustion equipment to be installed in the addition as long as 
it is only used as supplementary heat. 


  


 
9 “Achieve Comfort and Reliable Performance with Cold-Climate Heat Pumps.” Zero Energy Project, 6 Feb. 2020, 
https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-
pumps/#:~:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20hea
ting%20systems%20such,3%20at%205%C2%B0F. 



https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/#:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20heating%20systems%20such,3%20at%205%C2%B0F

https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/#:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20heating%20systems%20such,3%20at%205%C2%B0F

https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/#:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20heating%20systems%20such,3%20at%205%C2%B0F
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Revise text and numbering as follows: 


C502.3.4 C502.4 Service water-heating systems.  


C502.2.5 C502.4.1 Pools and inground permanently installed spas.  


These edits implement the restructuring discussed above in the introduction. The content of the 
sections is unaffected. 


 


Add new text as follows: 


C502.4.2 Heat Pump Water Heating. New water heaters in additions shall be electric 
heat pump equipment.  


Exceptions: 
1. Supplementary water heating systems controlled in accordance with C501.7 


2. Electric storage water heaters with a rated storage volume of less than 20 gallons 
(75.7 liters) and a rated input of less than 5kW. 


3. Instantaneous electric water heaters located within 10 feet of the point of use. 


4. Electric resistance equipment where not less than 75 percent of the annual service 
water-heating requirement is provided by an on-site renewable energy system not 
used to meet any other provision of this code. 


5. Water heaters that serve end-uses that require water temperature of 150°F 
(65.6°C) or hotter. 


 
Heat pump water heaters can be 4-6 times more efficient than their electric resistance and combustion 
counterparts. This provision requires new water heaters in additions to be heat pump water heaters. It 
includes a few key exceptions: 


1. Supplementary water heating that can be any fuel type. 


2. Small electric resistance storage water heaters. These will have small loads and there aren’t 
HPWH alternatives for them, so it is reasonable to allow them as electric resistance water heaters. 


3. Instantaneous resistance water heaters used in point-of-use applications. The loads from these 
will also generally be very low. 


4. There is a blanket exemption for electric resistance water heating where 75% of the annual water 
heating load is served by onsite renewable energy (most likely solar thermal or PV). This 
provides flexibility and the pairing of dedicated renewable energy with electric resistance water 
heating creates a system with total efficiency similar to a HPWH. 


5. High-temperature applications are exempted since high temperature HPWHs are just now 
coming on the market and don’t have broad market penetration. 
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Revise text and numbering as follows: 


C502.2.6 C502.5 Lighting and power systems.  


C502.2.6.1 C502.5.1 Interior lighting power.  


C502.2.6.2 C502.5.2 Exterior lighting power.  


These edits implement the restructuring discussed above in the introduction. The content of the 
subsections is unaffected. The compliance language from the original Section C502.3 has been moved to 
C503.1 and a new C502.2 has been introduced for the envelope subsections.  


 


Add new text as follows: 


C502.5.3 Renewable energy infrastructure. Additions with a new roof shall be 
provided with equipment for on-site renewable energy with a rated capacity of not less 
than 0.25 W/ft² (2.7 W/m²) multiplied by the sum of the gross conditioned floor area of 
the three largest floors of the addition. 


Exceptions: 


1. Additions that increase the conditioned floor area of the building by less than 10%.  


2. Additions where an unshaded flat plate collector oriented towards the equator and 
tilted at an angle from horizontal equal to the latitude receives an annual daily 
average incident solar radiation less than 3.5 kWh/m²·day (1.1 kBtu/ft²·day). 


3. Additions where more than 80 percent of the roof area is covered by any 
combination of equipment other than for on-site renewable energy systems, 
planters, vegetated space, skylights, or occupied roof deck. 


4. Additions where more than 50 percent of roof area is shaded from direct beam 
sunlight by natural objects or by structures that are not part of the building for 
more than 2,500 annual hours between 8:00 AM and 4:00 PM. 


Additions with roofs provide an opportunity to introduce renewable energy systems. The requirements in 
the Building Decarbonization Code for renewable energy systems reference buildings and so don’t 
capture additions. This section uses the addition to trigger the requirements. The size of the system is 
based on the size of the addition, rather than the whole building. The new section includes exceptions that 
are paralleled from the new construction requirements. These exempt small additions, roofs without good 
solar access and roofs that are already utilized for other uses. 


 


Add new text as follows: 


C502.5.4 Electric vehicle charging infrastructure. New parking facilities and new 
parking spaces added to existing parking facilities shall comply with Section C405.14 
based on the number of new parking spaces.  


This section requires new parking facilities to meet the EV charging requirements in the new construction 
portion of the Building Decarbonization Code. While this is implicitly required by Section C501, the 
addition of this section makes it explicit for greater clarity and enforceability.  
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Add new text as follows: 


C502.6 Additional energy efficiency credits. Additions shall achieve credits in accordance with 
Section C506. All-electric buildings shall be required to 10 credits and mixed-fuel buildings shall 
be required to select 15 credits. Alterations to the existing building that are not part of an 
addition, but permitted with an addition, may be used to achieve the required credits.  


Exceptions: 


1. Buildings in Utility and Miscellaneous Group U, Storage Group S, Factory Group F, 
High-Hazard Group H 


2. Additions less than 1,000 ft2 (92.9 m2) and less than 50% of existing floor area.  


3. Additions that do not include the addition or replacement of equipment covered by 
Section C403.3 or C404.2 that achieve a total of 5 credits. 


4. Additions that do not contain conditioned space that achieve a total of 5 credits. 


5. Buildings in Residential Group R and Institutional Groups I in climate zones 3C, 4B, 4C, 
5C that achieve a total of 5 credits 


6. Where the addition alone or the existing building and addition together comply with 
Section C407  


This section works with the new Section C506 (see below for more) to bring additional energy efficiency 
to additions through implementing the additional efficiency credits in Section C406 in “substantial” 
additions. The section requires 10 credits in additions to all-electric buildings, just like new buildings, 
and greater efficiency of 15 credits for additions to mixed-fuel buildings. It also includes a series of 
important exceptions for occupancy types with low building loads, small additions and buildings that 
comply with Section C407. It also requires only 5 credits in additions to certain building types in certain 
climate zones that have fewer credit options available, additions that don’t include new HVAC or water 
heating equipment and additions that do not include conditioned space.  


 


C503 ALTERATIONS 


Add new text as follows: 


C503.1.1 Change in space conditioning. Any nonconditioned or low-energy space that 
is altered to become conditioned space shall be required to comply with Section C502. 


Exceptions: 


1. Where the component performance alternative by Section C402.1.5 is used to 
comply with this section, the proposed UA shall be not greater than 110 percent 
of the target UA. 


2. Where the total building performance option by Section C407 is used to comply 
with this section, the annual energy cost of the proposed design shall be not greater 
than 110 percent of the annual energy cost otherwise permitted by Section C407.2. 
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This content is located in the additions section in the model code (Section C502.2). As part of the restructuring 
needed for this overlay, it has been relocated here since it describes an alteration project. The requirements 
have not been changed, but the relocation will improve the usability and enforceability of the code. 


 


Add new text as follows: 


C503.1.2 Substantial improvement. Buildings undergoing substantial improvements 
shall comply with Sections C402.5 and C405.16 and meet a site EUI by building type in 
accordance with ASHRAE Standard 100 Table 7-2a. 


Exception: Compliance with Standard 100 shall not be required where Group R-
occupancies achieve an ERI score of 80 or below without on-site renewable energy 
included in accordance with RESNET/ICC 301, for each dwelling unit. 


Substantial improvements are extensive alterations that have significant scope, large project budgets 
relative to the value of the building and are more likely to already include major systems that could 
include combustion equipment. The larger scopes and budgets of substantial improvements are likely to 
occur infrequently within a building lifecycle and create the best opportunity to significantly increase 
efficiency and establish full electric ready infrastructure for the building and its systems. 


 


Add new text as follows: 


C503.1.3 Requirements for combustion equipment. New combustion equipment 
serving alterations shall comply with Section C501.6. 


This section ensures that when combustion equipment is installed for water heating, it meets the 
requirements for testing and increased safety for combustion equipment in C501.6. 


 


Add new text as follows: 


C503.1.4 Building Performance Standards. Where the building is subject to 
[OFFICIAL NAME OF THE LOCAL BUILDING PERFORMANCE 
STANDARD], the permit application for the alteration shall include a report that 
includes the following: 


1. The current or last reported EUI of the building 


2. The performance targets from [NAME OF THE LOCAL BUILDING 
PERFORMANCE STANDARD] that will be applicable to the building within 
five years from the date of the permit application 


Where the current or last reported EUI exceeds the performance targets that will be 
applicable in the next five years, the report shall also include a plan describing how the 
building will be brought into compliance. The report shall include energy efficiency 
upgrades and operational improvements that will be made to the building before the 
applicable target goes into effect and the impact of the alteration under permit review. 







 
46  |  NEW BUILDINGS INSTITUTE  |  EXISTING BUILDING DECARBONIZATION CODE 
 


COMMERCIAL OVERLAY (MIXED-FUEL) 


Exception: Where the total building performance of the building with the alteration 
determined in accordance with Section C407 demonstrates compliance with the 
performance targets identified in the report required by this section.  


In jurisdictions with a Building Performance Standard (BPS), it is important that all alterations 
support and reinforce the BPS. Alterations that are undertaken without consideration of impending 
BPS performance targets represent a significant missed opportunity. This section requires that 
consideration by creating a requirement that permit applications include the building’s current 
performance and any BPS performance targets that will be in effect in the next 5 years, the typical 
compliance cycle for US-based BPS. Where a building does not already meet those targets, it will be 
required to also submit what is effectively a plan for compliance with the BPS. This will ensure that 
project teams are thinking about a proposed alteration within the larger context of what will be 
required to meet up-coming BPS requirements. 


The exception allows the compliance path to be avoided when the alteration is complying by performance 
modeling and that modeling shows that the alteration will bring the building into compliance with the BPS 
performance target. 


It may be necessary to modify the language in this provision to align with the terminology that is used in 
the official BPS regulation to maximize correlation and usability. For example, the provision can be 
modified to align with a carbon-based BPS by replacing “EUI” with “CUI” throughout and adding the 
following definition: 


 
CARBON USE INTENSITY (CUI). An expression of building carbon emissions in terms of the 
equivalent carbon emissions of the net energy divided by gross floor area. 


This definition defines a carbon use intensity that parallels the definition of EUI. It is a carbon metric 
where carbon emissions are divided by gross floor area in order to compare the emissions of different 
buildings or assess the performance a building’s carbon emissions against a target.  


 


Add new text as follows: 


C503.3.2 System sizing. New heating and cooling equipment that is part of an alteration 
shall be sized in accordance with Section C403.3.1 based on the existing building 
features as modified by the alteration.  


Exception: Where is has been demonstrated to the code official that compliance with 
this section would result in heating or cooling equipment that is incompatible with 
the rest of the heating or cooling system. 
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Space conditioning equipment is routinely oversized for its application. Even when equipment was sized 
appropriately when it was installed, many buildings have undergone alterations, particularly energy 
efficiency retrofits, that have changed the heating and cooling characteristics of the building. It is 
reasonable to assume that the existing equipment sizing is more likely to be wrong than right, yet many 
equipment replacements use existing system sizing to size new equipment. Oversized equipment is less 
efficient, costs more to operate, costs more to install, provides lower levels of comfort and is less effective 
at de-humidification. 


This measure explicitly requires that new equipment installed as part of an alteration be sized based on 
current building characteristics and loads, using current sizing standards. It provides an exception for 
situations where right-sizing equipment may create an incompatibility with the rest of the system (as can 
be the case with steam systems where boilers are sized to the radiators/convectors and not the building). 


 


Add new text as follows: 


C503.3.3 Controls. New heating and cooling equipment that are part of the alteration 
shall be provided with controls that comply with Section C403.4. 


Exception: Systems with direct digital control of individual zones reporting to a 
central control panel  


The IECC’s requirements for HVAC controls only apply to new controls. As a result, new equipment is 
permitted to be controlled by existing controls that can fall far short of current code requirements. This 
section requires new equipment to have code-compliant requirements. The exception ensures that this 
section won’t trigger the replacement of an entire central control system when only one portion of a 
central HVAC system is replaced.  


 


Add new text as follows: 


C503.3.4 Mechanical system acceptance testing. Where an alteration requires 
compliance with Section C403 or any of its subsections, mechanical systems that serve the 
alteration shall comply with Sections C408.2.2, C408.2.3 and C408.2.5.  


Exceptions:  


1. Mechanical systems and service water heater systems in buildings where the total 
mechanical equipment capacity is less than 480,000 Btu/h (140.7 kW) cooling 
capacity and 600,000 Btu/h (175.8 kW) combined service water-heating and 
space-heating capacity.  


2. Systems included in Section C403.5 that serve individual dwelling units and 
sleeping units.  


 
Retro-commissioning and building re-tuning is generally accepted as one of the most cost-effecting 
energy efficiency measures for existing buildings. Average savings for building re-tuning is 12%, and 
studies have found savings as high as 52%. However, the IECC only requires acceptance testing of new 
portions of altered systems. This section requires an altered system to meet the relevant Sections of C408 
for acceptance testing to ensure that the altered system is operating as intended. 
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Jurisdictions with Building Performance Standards (BPS) could replace the system capacity threshold with 
the BPS application threshold to align the BPS and the energy code more fully. Most BPS are triggered 
based on building size. Where this is the case, exception #1 would be replaced with the following: 


1. Buildings with a gross floor area less than [SQUARE FOOTAGE 
THRESHOLD OF THE BPS]. 
 


Where BPS or other policies have other triggers that may be important, exceptions can be further tailored.  


 


Add new text as follows: 


C503.3.5 Combustion heating equipment. New combustion equipment used for space 
heating that is part of the alteration shall comply with Section C501.6. 


This ensures the installation of combustion space heating equipment that is both more efficient and less 
likely to worsen indoor air quality as required in Section C501.6. 


 


Add new text as follows: 


C503.3.5.1 Partial electrification of space heating. New and replacement 
combustion equipment used for space heating shall only be permitted to be 
installed as supplementary heating controlled in accordance with C501.7. 


Where there are technical barriers to the full electrification of a building’s space heating system, hybrid 
heat systems that combine heat pumps with combustion equipment are an effective strategy to reduce 
carbon emissions through improving the efficiency of the system and reducing onsite combustion 
emissions. In these systems, a heat pump serves most of the heating loads and the combustion equipment 
only operates when the heat pump is unable to keep up with heating demand, particularly during low 
outdoor temperatures. By prohibiting new combustion equipment except as supplementary heat, this 
section requires that existing combustion heating systems be converted to hybrid heat systems at 
equipment replacement.  


 


Add new text as follows: 


C503.3.6 Cooling equipment. New and replacement unitary air conditioners shall be 
electric heat pump equipment sized and configured to provide both space cooling and 
space heating. Any existing space heating systems that serve the same zone as the new 
equipment shall be configured as supplementary heat in accordance with Section C501.7. 


Unitary air conditioners are essentially cooling-only heat pumps. AC replacement therefore provides a 
valuable opportunity to electrify or partially electrify space heating. This section requires that when AC 
equipment is replaced that it gets replaced with a heat pump that is configured to also provide heating. It 
also requires that any existing heating system be reconfigured as supplementary heating (see Section 
C501.7). This allows existing heating equipment to remain as a backup heating system, which is 
particularly important in buildings that are required to have emergency backup power for space heating 
and to ease the transition of some jurisdictions policies to all-electric renovations.  
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Add new text as follows: 


C503.3.7 Cooking equipment. Alterations of spaces containing cooking equipment shall 
comply with Section C405.16.4 and this section.  


C503.3.7.1 Ventilation. Where a space that is part of the alteration includes 
combustion equipment used for cooking, the cooking equipment shall be 
provided with exhaust equipment that complies with Sections 505.2, 505.3 and 
505.5 of the International Mechanical Code and the following: 


1. The exhaust fan shall be sized to provide no less than 150 CFM of 
intermittent airflow. 


2. The cooking equipment shall be provided with makeup air at a rate 
approximately equal to the exhaust air rate. Such makeup air systems 
shall be equipped with a means of closure and shall be automatically 
controlled to start and operate simultaneously with the exhaust system. 


Exception: Commercial cooking appliances  


Gas cooking can release levels of pollutants that, if they were measured outside, would violate the Clean 
Air Act.10 As a result, households with gas cooking have nearly three times the rate of treatment for 
asthma.11 Outside of commercial cooking equipment, the mechanical code has only limited ventilation 
requirements for cooking, only requiring ventilation for the room and not the cooking appliance itself. It 
also does not differentiate between gas and electric cooking, despite the significantly higher level of 
pollutants from gas cooking.12 Ventilation has not always been required in spaces with cooking, so many 
existing buildings do not have any mechanical ventilation at all. This provision improves the health and 
indoor air quality of buildings with gas cooking by requiring that spaces with combustion cooking that 
undergo an alteration be equipped with appropriate ventilation for gas cooking. It requires exhaust 
specifically at the cooking equipment, and not just the space. It also requires makeup air to ensure that 
the exhaust fans that can effectively exhaust contaminants. The ventilation rate has been set at 150CFM. 
This is higher than the requirement in the mechanical code in order to account for the higher 
concentration of pollutants in gas cooking. The exhaust rate is based on a proposal currently being 
considered for the Washington state code requirements for ventilation of gas cooking. 


 


Add new text as follows: 


C503.4.1 Service hot water system acceptance testing. Where an alteration requires 
compliance with Section C404 or any of its subsections, service hot water systems that 
serve the alteration shall comply with Sections C408.2.3 and C408.2.5.  


  


 
10 Gillis, J. and Nilles, B. (2019). “Your Gas Stove Is Bad for You and the Planet” The New York Times. 
www.nytimes.com/2019/05/01/opinion/climate-change-gas-electricity.html 
11 Jarvis et al. (1996) “Evaluation of asthma prescription measures and health system performance based on emergency department 
utilization.” https://www.ncbi.nlm.nih.gov/pubmed/8618483 
12 D. Michanowicz, et al. (2022) “Home is Where the Pipeline Ends: Characterization of Volatile Organic Compounds Present in 
Natural Gas at the Point of the Residential End User.” American Chemical Society. 



https://www.ncbi.nlm.nih.gov/pubmed/8618483
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Exceptions:  


1. Service water heater systems in buildings where the total mechanical equipment 
capacity is less than 600,000 Btu/h (175.8 kW) combined service water-heating 
and space-heating capacity.  


2. Systems included in Section C403.5 that serve individual dwelling units and 
sleeping units. 


 
Retro-commissioning and building re-tuning is generally accepted as one of the most cost-effecting 
energy efficiency measures for existing buildings. Average savings for building re-tuning is 12%, and 
studies have found savings as high as 52%. However, the IECC only requires acceptance testing of new 
portions of altered systems. This section requires an altered system to meet the relevant Sections of C408 
for acceptance testing to ensure that the altered system is operating as intended. 


Jurisdictions with Building Performance Standards (BPS) could replace the system capacity threshold with 
the BPS application threshold instead to align the BPS and the energy code more fully. Most BPS are 
triggered based on building size. Where this is the case, exception #1 would be replaced with the following: 


1. Buildings with a gross floor area less than [SQUARE FOOTAGE 
THRESHOLD OF THE BPS]. 


Where BPS or other policies have other triggers that may be important, exceptions can be further tailored.  


 


Add new text as follows: 


C503.4.2 Service water heating equipment. New combustion equipment used for water 
heating that is part of the alteration shall comply with Section C501.6. 


This requires the installation of combustion water heating equipment that is both more efficient and less 
likely to worsen indoor air quality as stipulated in C501.6 


C503.4.2.1 Partial electrification of water heating equipment. Where 
combustion equipment is replaced in service water heating systems that utilize 
multiple boilers or water heaters, the cold-water inlet shall be connected to 
electric heat pump water heating equipment. 


Many central water heating systems utilize multiple smaller pieces of water heating equipment—such as 
boilers—ganged together rather than a single larger piece of equipment. The failure of one piece of 
equipment in these systems provides an opportunity for partial electrification, particularly in buildings 
where space limitations may pose an obstacle to full electrification. In a partial electrification, the first 
piece of equipment in the series is replaced with a HPWH, shifting the maximum amount of the load 
possible to the HPWH.  


This hybrid approach has multiple advantages. Boiler rooms often have waste heat that the HPWH can 
scavenge for water heating if the compressor is located in the same space. HPWHs are typically most 
efficient at heating cold water. All-electric systems typically require large storage tanks to provide a 
buffer against hot water demand. A hybrid system can rely on the gas water heating equipment to serve 
the peak, reducing space constraints issues.  
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Revise text as follows: 


C503.5 Lighting and power systems. New lighting and power systems that are part of the 
alteration shall comply with Sections C405 and C408. 


This minor change adds “power” to the title and scope of C503.5 so that decarbonization requirements 
related to electrical power can be added to the section. 


 


Add new text as follows: 


C503.5.1 Interior Lighting and Controls. New and existing lighting in the 
alteration shall be provided with controls that comply with Section C405.2. 


Exceptions: 


1. Where the size or configuration of an interior spaces is not altered 


2. Where less than 50 percent of the luminaires in the space are replaced 


The IECC’s requirements for lighting controls only apply to new controls, even when substantial changes 
are made to a lighting system. In some older buildings, lighting may not have any controls at all. Lighting 
alterations therefore provide a valuable opportunity to introduce or upgrade lighting controls. This 
section requires lighting controls to meet current control requirements in certain, more substantial 
lighting retrofits. 


 


Add new text as follows: 


C503.5.2 Lighting acceptance testing. Where an alteration requires compliance with 
Section C405 or any of its subsections, the registered design professional or approved 
agency shall provide a report in accordance with section C408.3.2.3 demonstrating that 
the new and existing lighting control systems that serve the alteration have been tested in 
accordance with the following: 


1. Verify that manual controls function. 


2. Verify that occupancy and vacancy sensors automatically turn off the lights when 
spaces are unoccupied. 


3. Verify that time switch controls are functioning, set to the correct day and time, 
programmed with scheduled off times, and provided with new backup batteries 
(where applicable).  


While best practices for any lighting project include ensuring that lighting controls are operating 
properly, the code is only required new controls. New luminaires do not trigger control testing. This 
provision ensures that lighting controls will be receive basic functional testing whenever a lighting 
system is altered. This section is based on the acceptance testing requirements for lighting in Section 
C408 but has tailored for existing controls since some of those requirements are only appropriate for new 
buildings or new controls.  
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Add new text as follows: 


C503.5.3 Combustion lighting. New gas lighting shall not be permitted to be added to 
the building or building site. 


Gas lighting is not common but is still used for decorative purposes and allowed in most spaces by the 
fire code. This provision prohibits the installation of new gas lighting but has no impact on existing 
installations. There is a very limited application of gas lighting to establish historically accurate lighting 
that may be allowed under the accommodations for historic buildings in C501.5. 


 


Add new text as follows: 


C503.5.4 Electrical Service replacement. Where a building electrical service is 
replaced, the new electrical service shall include additional electrical capacity for the 
following as applicable: 


1. Replacement of combustion equipment used for space heating with electric heat 
pump equipment or reverse-cycle chiller sized for the heating load of the building 
in accordance with C403.3.1 based on the existing building features 


2. Replacement of combustion equipment used for water heating with electric heat 
pump equipment sized for the service hot water load of the building  


3. Replacement of combustion equipment used for cooking with electric cooking 
equipment  


4. Replacement of combustion equipment used for clothes drying with electric 
equipment 


5. Renewable energy infrastructure in accordance with Section C405.13  


6. Sufficient electric capacity for all parking facilities served by the electrical 
service to comply with Section C405.14 as a new parking facility. For the 
purposes of compliance with this section, sizing shall be permitted to be based on 
the capacity requirements of EVSE spaces served by an ALMS.  


7. Energy storage infrastructure in accordance with Section C405.15.1  


One potential significant cost in electrification retrofit projects is electrical service replacement. This 
section ensures that if a building service is being replaced that it must be sized for the full electrification 
of combustion equipment in the building—space heating, water heating, cooking and clothes drying—and 
for the addition of the onsite renewable systems, EVCI and energy storage in the future. “Electrification-
sizing” the electrical service at the time of normal replacement is the most cost-effective approach to 
providing sufficient capacity for individual electrification retrofits. This will remove that barrier for 
future electrification retrofits.  


Where jurisdictions are concerned with increased costs for these upgrades before the service may be put 
to full use, several options are available to modify the language. First, the addition of new construction 
quantities of EV charging capacity can be significant. Item 6 could be altered to only require electrical 
capacity for a smaller percentage of EV charging spaces. Second, exceptions can be specifically crafted 
to address the cost implications of such an upgrade.  
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Alternate add new text as follows: 


Exception: Where it has been demonstrated to the code official that compliance with 
this section will result in increased costs for electrical utility service be charged to the 
building owner that create a substantial burden, the electrical service size shall be 
permitted to be reduced to a size that will not increase utility infrastructure costs 
charged to the building owner.  


 
This exception has been crafted to provide discretion to the code official that the cost is not simply 
increased but will show a substantial burden on the building owner. While this phrasing may be widely 
interpreted, it is suggested that jurisdictions adopting this exception work to tailor this language to be 
more prescriptive and appropriate to their local considerations.   


 


Add new text as follows: 


C503.5.5 Onsite renewable energy. Substantial improvements and alterations that 
include roof replacements of more than 75 percent of the total roof area of the building, 
the building or building site shall comply with Section C405.13.  


Exception: Where roof replacements do not alter the existing structure and it has 
been demonstrated to the code official that the existing structure cannot support the 
addition of solar panels.  


This provision requires roof replacement projects to be paired with the installation of an onsite 
renewable energy system. There are different kinds of re-roofing projects. A roof recover only involves 
putting a new layer of roofing material on top of existing roofing. A roof replacement includes the 
removal of old roofing material, repair of exposed sheathing and installation of a new roof. Roof 
replacements provide an advantageous opportunity to install an onsite renewable energy system like a 
photovoltaic array. It exposes the roof structure under the roof cover, providing a clearer picture of the 
condition and configuration of the roof structure. It also presents a more cost-effective time to make 
structural improvements. It synchronizes the service life of the roof and the renewable energy system, 
eliminating concerns about the need to repair a roof under the system. Synchronizing roof replacement 
and rooftop renewable energy systems also reduces costs as both projects can often utilize the same 
onsite construction and safety equipment. 


If there is pushback to using roof replacement as a code trigger for the onsite renewable energy system, 
substantial improvement could be used as a standalone trigger instead.  


 


Alternate add new text as follows: 


C503.5.5 Onsite renewable energy. Substantial improvements shall comply with 
Section C405.13. 


This would only require the renewable system when the building is undergoing a major renovation, as 
substantial improvement is defined, giving the opportunity for reinforcing structure to be added to 
accommodate future solar installations.  
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Add new text as follows: 


C503.5.6 Electric vehicle charging infrastructure. Parking facilities serving substantial 
improvements shall comply with Section C405.14 as a new parking facility. All other 
alterations shall be provided with electric vehicle parking infrastructure in accordance 
with this section. 


There are several building lifecycle events that support the addition of EV charging to existing sites or the 
addition of electrical infrastructure to support future EV charging retrofits. This top section requires that 
parking facilities that serve substantial improvements be retrofit to fully comply with the EV charging 
requirements for new construction. All other alterations are directed to the subsections that include 
targeted opportunistic electrical infrastructure upgrades during certain kinds of alterations. 


C503.5.6.1 New parking facilities. New parking facilities and new parking 
spaces added to existing parking facilities shall comply with Section C405.14 
based on the number of new parking spaces.  


This section makes explicitly clear that new parking facilities are subject to the EVCI requirements of 
C405.14. This section may not be strictly necessary, but it ensures that there is no ambiguity in the code. 


 
C503.5.6.2 Alterations to parking lots. Where more than 25% of the paving of 
a parking lot is removed, the affected parking spaces shall be EV-capable spaces, 
up to the total number of EV-capable spaces indicated in Table C405.14 based on 
the total number of parking spaces in the parking lot. Where the parking lot 
serves more than one occupancy type, the number of required EV-capable spaces 
shall be based on a weighted average of the different occupancies. EV-capable 
spaces shall be provided with raceway in accordance with the following: 


1. Continuous between a junction box or outlet located within 3 feet (914 mm) 
of the parking space and an electrical panel serving the area of the parking 
space or a space containing an electrical panel serving the area of the 
parking space.  


2. The raceway shall be sized and rated to accommodate a 40-amp, 208/240-
volt branch circuit and have a minimum nominal trade size of 1 inch. 


3. Both ends of the raceway shall have labels stating “For future electric 
vehicle charging” 


 
Parking lot repaving is a cost effective time to undertake the retrenching of a parking lot that EVCI retrofits 
often require. The paving material is already being removed and replaced, which limits the cost of retrofitting 
a parking lot to only the cost of the retrenching. This section leverages these parking lot repaving projects to 
introduce raceways for EV-Capable spaces. It sets a minimum threshold for paving of 25% to ensure that the 
requirement is not triggered by simple repair projects. It also only includes requirements for the raceway 
component of EV-Capable spaces, and not other components such as panel capacity or physical space since 
those are not generally part of the scope of a re-paving project. As such, it only requires the raceways to get 
into proximity of the panel and not connect as is required in new construction. The section also sets a cap for 
the number of spaces that need to be provided with this raceway, so that a retrofit project would not need to 
provide more EV-Capable spaces than are required of new construction in C405.14. 
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C503.5.6.3 Alterations to parking structure electrical service. Where the 
electrical service serving a parking garage is replaced, the electrical service shall 
be sized to provide capacity for the parking garage to meet the requirements of 
Section C405.14 as a new parking facility. For the purposes of compliance with 
this section, sizing shall be permitted to be based on the capacity requirements of 
EVSE spaces served by an ALMS.  


Parking garages sometimes have independent electrical service connections and may not be captured by 
the service upgrade requirements in Section C403.5.4 above. This ensures that parking garage electrical 
service replacements are sized to accommodate an EV charging retrofit. 


 


Add new text as follows: 


C503.6 Additional energy efficiency credits. Substantial energy alterations shall comply with 
Sections C506 in accordance with this section. All-electric buildings shall achieve a total of 5 
credits and mixed-fuel buildings shall achieve a total of 10 credits.  


Exceptions: 


1. Alterations that are part of an addition complying with section C502. 


2. Alterations that comply with Section C407. 


3. Alterations that comply with Section C503.1.2. 


This section works with the new section C506 (see below for more) to bring additional energy efficiency 
through implementing the additional efficiency credits in C406 in substantial energy alterations. 
Substantial energy alterations are defined in a way that they are projects that impact multiple building 
energy systems, which creates multiple opportunities for acquiring credits from C406. The section 
requires 5 credits in alterations to all-electric buildings—half of the credit target for new construction—
and 10 credits for mixed-fuel buildings. It includes a series of important exceptions: 


1. An exception that reflects the allowance for alterations and additions to comply together under 
Section C502 when they are part of the same project (see Section C502.6 above). 


2. An exception for buildings that model using Section C407.  
3. An exception for substantial improvements that comply with the EUI requirements of C503.1.2. 


 


C505 CHANGE OF OCCUPANCY 


Add new text as follows: 


C505.1.1 Combustion equipment. New combustion equipment shall not be installed in a 
space undergoing a change of occupancy.  


This provision will result in the partial electrification of a change of occupancy by prohibiting the 
installation of new combustion equipment. Existing combustion equipment is allowed to remain. This 
would build on whatever electrification provisions the jurisdiction chooses for the alterations section and 
should be seen as going beyond the requirements for alterations. 
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Add new text as follows: 


C505.2 Additional energy efficiency packages for changes of occupancy with combustion 
equipment. Where a space being converted from one occupancy type to another occupancy type 
is served by combustion equipment, it shall achieve 5 credits in accordance with Section C406 in 
addition to the credits required by Section C406.1. 


Exception: Alterations complying with Section C503.1.2 or C503.6. 


Many changes of occupancy are subject to full code compliance, which includes section C406. This 
section requires that changes of occupancy that are served by combustion equipment achieve an 
additional 5 credits from C406. The provision includes an exception for mixed-fuel alterations that are 
already required to comply with the EUI requirements of C503.1.2 or the additional points required by 
Section C503.6. 


  


C506 ADDITIONAL EFFICIENCY 


Add new text as follows: 


SECTION C506 
ADDITIONAL EFFICIENCY CREDITS 


C506.1 General. Where required by Section C502 or C503, credits shall be achieved from Tables 
C406.1(1) through C406.1 (5) where the table is selected based on the use group of the building 
and from credit calculations as specified in relevant subsections of Section C406. Where a 
building contains multiple use groups, credits from each use group shall be weighted by floor area 
of each group to determine the weighted average building credit. Credits from the tables of 
calculation shall be achieved where a building complies with one or more of the following: 


1. More efficient HVAC performance in accordance with Section C406.2. 


2. Reduced lighting power in accordance with Section C406.3. 


3. Enhanced lighting controls in accordance with Section C406.4. 


4. On-site supply of renewable energy in accordance with Section C406.5. 


5. Provision of a dedicated outdoor air system for certain space-conditioning equipment in 
accordance with Section C406.6. 


6. High-efficiency service water heating in accordance with Section C406.7. 


7. Enhanced envelope performance in accordance with Section C406.8. 


8. Reduced air infiltration in accordance with Section C406.9 


9. Where not required by Section C405.12, include an energy monitoring system in 
accordance with Section C406.10. 


10. Where not required by Section C403.2.3, include a fault detection and diagnostics (FDD) 
system in accordance with Section C406.11. 


11. Efficient kitchen equipment in accordance with Section C406.12. 
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This new section C506 creates a framework to use the additional efficiency credits from Section C406 in 
alterations and additions been leveraged to achieve additional energy savings in the IECC in a very 
flexible way. Over the last several code cycles, Section C406 has b C506.1 serves the same role as 
C406.1, directing projects how to achieve credits from the various credit options in sections C406.2-12.  


Unlike Section C406, the credit target is not set in this section. Those targets are set in the companion 
Sections C502.6 for additions and C503.6 for alterations. It makes sense to apply Section C406 to all new 
buildings, but not all alterations and additions. Less substantial additions and alterations and certain 
other existing projects with limited scopes are less likely to be able to accommodate a reasonable number 
of credit options to meet a credit target. By setting the targets in Sections C502 and C503, the credit 
targets can be selectively applied to only those projects where it is reasonable to incorporate Section 
C406 credit options as a requirement. It also allows for a clear distinction between the unique exceptions 
for additions and alterations. 


 


Chapter 6 – Referenced Standards 
Add new standard as follows: 


ASHRAE 
100---2018: Energy Efficiency in Existing Buildings 


  C503.1.2 











Existing Building 
Decarbonization Code: 


Residential  
Overlay 


All-Electric 
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Residential Overlay (All-Electric) 
Chapter 1 – Scope and Application 
R101 SCOPE AND GENERAL REQUIREMENTS 


Revise text as follows: 


R101.3 Intent. This code shall regulate the design, and construction, repair, alteration, change 
of occupancy, and additions of new and existing buildings for the effective use and 
conservation reduction of greenhouse gas emissions and for the efficient production, use and 
storage of energy over the useful life of each building. This code is intended to provide 
flexibility to permit the use of innovative approaches and techniques to achieve this objective. 
This code is not intended to abridge safety, health or environmental requirements contained in 
other applicable codes or ordinances. 


Intent has been modified to push beyond simply the inclusion of considerations of greenhouse gas 
emissions and production and storage of energy, to clearly emphasize the intent of the code to regulate 
existing buildings.  


 


Chapter 2 – Definitions 
R202 GENERAL DEFINITIONS 


Add new definitions as follows:  


ELECTRIC EQUIPMENT. Any equipment or appliance used for space heating, service water 
heating, cooking, clothes drying, or lighting that uses electricity as its sole source of energy.  


This new definition for electric equipment is a parallel of the definition of “combustion equipment” 
introduced in the Building Decarbonization Code.  
 


ENERGY USE INTENSITY (EUI). An expression of building energy use in terms of net 
energy divided by gross floor area. 


EUI is an energy metric used in some performance-based energy policies, including many building 
performance standards (BPS). It is included here to allow provisions of the Existing Building 
Decarbonization Code integrate with BPSs. EUI is not currently defined in the suite of I-Codes, so it is 
added here. If a jurisdiction already has a formal definition of EUI, particularly in a building 
performance standard, then that definition should be integrated here as well. 
 


SUBSTANTIAL ENERGY ALTERATION. An alteration that includes replacement of two or 
more of the following: 


1. 50% or more of the area of interior wall-covering material of the building thermal 
envelope or fenestration. 


2. 50% or more of the area of the exterior wall-covering material of the building thermal 
envelope or fenestration.  


3. Space-conditioning equipment constituting 50% or more of the total input capacity of the 
space heating or space cooling equipment serving the building. 
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4. Water-heating equipment constituting 50% of more of the total input capacity of all the 
water heating equipment serving the building. 


5. 50% or more of the luminaires in the building 


This new definition for substantial energy alteration is intended to capture projects that have the 
opportunity to greatly increase efficiency by nature of their scope and clarify when certain requirements 
related to the energy use of the building are triggered. By defining such scopes, confusion around generic 
terms like major renovations and applicability of work classifications in the IEBC can be removed. Other 
terms that define large-scale alterations such as Level III alteration or substantial improvement are not 
specific to the energy systems. An alteration could cross their thresholds without having a significant 
impact on the energy systems since they are based on metrics such as monetary value and reconfiguration 
of spaces. Similarly, an alteration that has significant impact on the energy systems of the building may 
not cross these other thresholds.  


SUBSTANTIAL IMPROVEMENT. Any repair, reconstruction, rehabilitation, alteration, 
addition or other improvement of a building or structure, the cost of which equals or exceeds 50 
percent of the market value of the structure before the improvement or repair is started. If the 
structure has sustained substantial damage, any repairs are considered substantial improvement 
regardless of the actual repair work performed. The term does not, however, include either: 


1. Any project for improvement of a building required to correct existing health, sanitary or 
safety code violations identified by the building official and that are the minimum 
necessary to assure safe living conditions. 


2. Any alteration of a historic structure provided that the alteration will not preclude the 
structure’s continued designation as a historic structure. 


The definition of substantial improvement comes from the IBC and IEBC. The term generally aligns with 
vernacular use of “major renovation,” which is not defined in code. It is used as a threshold for when 
certain flood protection requirements are triggered for existing building alterations. Since it is based on 
the monetary value of the alteration, it sets a useful threshold for introducing additional efficiency and 
decarbonization requirements. 


In addition, the Existing Building Decarbonization Code leverages definitions from the Building 
Decarbonization Code including: 
  


ALL-ELECTRIC BUILDING 
APPLIANCE 
COMBUSTION EQUIPMENT 
COMMERCIAL COOKING APPLIANCES 
ELECTRIC VEHICLE (EV) 
EQUIPMENT 
EV-CAPABLE SPACE  
FUEL GAS 
 


The use of these terms throughout assumes that adopting jurisdictions will adopt the Building 
Decarbonization Code alongside this existing building overlay.  
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Chapter 5 – Existing Buildings 


R501 GENERAL 


Add new text as follows: 


R501.7 Requirements for combustion equipment. Where existing combustion equipment 
remains following an addition, alteration and change of occupancy the building shall comply 
with this section.  


 
This section creates an additional set of requirements for combustion equipment when it is allowed to be 
installed in existing buildings. These requirements are intended to generally improve the emissions of the 
equipment and the interior and exterior air quality. 


 
R501.7.1 Phase out documentation. Permit applications for projects retaining 
combustion equipment serving space heating and water heating in control of the applicant 
shall include a plan for the future replacement of the combustion equipment with electric 
equipment. The documentation shall include the following: 
 


1. Calculations of the electric load required by the replacement electric equipment 
and of the available electric capacity of the building.  


2. Identification of any existing onsite electrical infrastructure, including but not 
limited to transformers, switchgear, electrical panels and conductors, that will 
need to be altered to accommodate the replacement electric equipment. 


3. Floor plans identifying any spaces that will need to be reconfigured to 
accommodate the replacement electric equipment.\ 


Exception: Owner-occupied single family, two-family, and townhouses.  


Where buildings are retaining combustion equipment, building owners should understand the need for 
long term phase out and switch to electric equipment to avoid potential abandoned assets. The primary 
focus of this section is on multifamily and rental units, with a specific exception for owner occupied 
detached and attached homes. Jurisdictions could also expand this section to include specifics related to 
other policies such as appliance emission standards or replacement policies targeting specific dates for 
combustion equipment phase out.  
 


R501.7.2 Fuel gas pipe testing. All fuel gas piping serving combustion equipment shall 
be tested in accordance with Section 406 of the International Fuel Gas Code. 


Exceptions:  


1. For the purposes of demonstrating compliance with this section, unexposed pipe 
joints and welds shall not be required to be exposed for examination during the test.  


2. Where it has been demonstrated to the code official that the fuel gas piping has 
met the requirements of this section within the previous five years. 


3. Where compliance with this section would require interruption of fuel gas supply 
to combustion equipment that serves other tenant spaces or other dwelling units, 
provided all exposed pipe joints of the piping subject to the requirements of this 
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section have been inspected for leaks by means of an approved gas detector, a 
noncorrosive leak detection fluid or other approved leak detection method once 
the equipment has been placed in operation. 


Gas piping degrades over time, creating the possibility of natural gas leakage. Even though the natural 
gas is treated with mercaptan to give it that rotten egg smell, small leaks may go undetected, particularly 
in buildings where pipes are not exposed and older buildings that are likely to have envelopes that are 
less tight than newer construction. According to US DOE, building leakage accounts for nearly 27% of 
the natural gas leakage in the US natural gas distribution system.13 Leaking natural gas represents a loss 
in energy, and even small leaks can add up over long periods of time. Additionally, natural gas is also a 
potent Green House Gas, with over 86 times the global warming potential of CO2 on a short-term basis.  


The installation of new gas equipment provides an ideal time to test gas pipe leakage. Contractors are 
already on site and the gas will often be partially or fully turned off for the new equipment installation. 
Additionally, new equipment installation can disturb and inflict additional stresses on existing piping, 
creating opportunities for the formation of new leaks where existing natural gas piping has weakened but 
not previously failed 


This provision requires that existing fuel gas piping be tested like a new installation according the 
International Fuel Gas Code (IFGC). It includes targeted exceptions for elements of the IFGC testing 
methodology that is not appropriate for existing buildings. It also includes an exception for piping that 
has been tested in the last five years in order to prevent repeated testing. Finally, it includes an exception 
to ensure that testing requirements don’t necessitate other tenants losing service, which could be a 
considerable in larger buildings with multiple tenant spaces. In those cases, it only requires visual 
inspection of the exposed joints with a testing fluid.  


 


Add new text as follows: 


R501.8 Heat pump supplementary combustion equipment. Heat pumps having combustion 
equipment or electric resistance equipment for supplementary space or water heating shall have 
controls that limit supplemental heat operation to only those times when one of the following applies:  


 
1. The heat pump is operating in defrost mode.  


2. The vapor compression cycle malfunctions.  


3. For space heating systems, the thermostat malfunctions. 


4. For space heating systems, the vapor compression cycle cannot provide the necessary 
heating energy to satisfy the thermostat setting.  


5. For water heating, the heat pump water heater cannot maintain an output water 
temperature of at least 120°F (49°C) 


New supplementary space and water heating systems for heat pump equipment shall not be 
permitted to have a heating input capacity greater than the heating input capacity of the heat 
pump equipment. 


 
13 “Natural Gas Infrastructure Modernization Programs at Local Distribution Companies: Key Issues and Considerations.” US DOE, 
Office of Energy Policy and Systems Analysis. Washington DC, 2017. 
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Supplementary heating systems are effectively back-up systems intended to provide heating if the primary 
heat pump system fails, if the operating conditions (heating demand, temperature around the heat pump 
compressor, etc.) exceed the ability of the heat pump to effectively, or cost-effectively, provide heating. 
Designers sometimes utilize “hybrid heat” systems where combustion equipment provides the 
supplementary heat to address these situations.  


This new section creates a version of the supplementary heating equipment control requirements that is 
customized for existing buildings. It addresses both space and water heating applications, and ensures 
that any combustion heating equipment used for supplementary heat is only used when the heat pump 
system is unable to fully meet the buildings heating needs (the language in C403 already addresses 
electric resistance supplementary heat).  


 


R502 ADDITIONS 


Revise text as follows: 


R502.1 General. Additions to an existing building, building system or portion thereof shall 
conform to the provisions of this code as those provisions relate to new construction without 
requiring the unaltered portion of the existing building or building system to comply with this 
code. Additions shall not create an unsafe or hazardous condition or overload existing building 
systems. An addition shall be deemed to comply with this code where the addition alone 
complies, where the existing building and addition comply with this code as a single building, or 
where the building with the addition does not use more energy, than the existing building. 
Additions shall be in accordance with Sections R502.2 or R502.3 through R502.6. 


These edits implement the restructuring discussed above in the introduction. It moves the prescriptive 
compliance language from R502.3 here. The requirement in R502.1 for additions to meet the 
requirements for new construction mean that additions will be subject to the requirements in the Building 
Decarbonization Code for electrification. 


 


Add new text as follows: 


R502.1.1 Combustion equipment. Additions shall not be permitted to contain 
combustion equipment and new equipment installed to serve additions shall be 
electric equipment.  


 
This section requires that new equipment installed in and to serve additions be all-electric Where 
additions are large enough to require new equipment, it is critical that the new equipment be electric 
equipment. This provision would allow for existing combustion equipment to be employed as back up if 
deemed necessary and be extended from the existing building.  


R502.1.1.1 Energy consumption of existing combustion equipment. Where 
systems with combustion equipment are extended into an addition, the existing 
building and addition together shall use no more fossil fuel energy than the 
existing building alone.  
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Additions, particularly smaller ones, often don’t have stand-alone systems; ductwork and hot water piping 
is extended into the addition to provide space conditioning and water heating. When these systems utilize 
combustion equipment, the expanded loads will result in increased use of total combustion energy. This 
provision allows systems with combustion equipment to be extended into additions but requires that this 
extension doesn’t result in an increase in combustion energy. In order to extend a system with combustion 
equipment into an addition, the efficiency of the existing building would need to be improved in order to 
offset the increased consumption from the addition.  
 
Revise text as follows: 


R502.2 Change in space conditioning. Any unconditioned or low-energy space that is altered to 
become conditioned space shall be required to be brought into full compliance with this code. 


Exceptions: 


1. Where the simulated performance option in Section R405 is used to comply with this 
section, the annual energy cost of the proposed design is permitted to be 110 percent 
of the annual energy cost otherwise allowed by Section R405.2. 


2. Where the Total UA, as determined in Section R402.1.5, of the existing building and 
the addition, and any alterations that are part of the project, is less than or equal to the 
Total UA generated for the existing building. 


3. Where complying in accordance with Section R405 and the annual energy cost or 
energy use of the addition and the existing building, and any alterations that are part 
of the project, is less than or equal to the annual energy cost of the existing building. 
The addition and any alterations that are part of the project shall comply with Section 
R405 in its entirety. 


 
This content is located in the additions section in the model code (Section C502.2). As part of the 
restructuring needed for this overlay, it has been relocated here since it describes an alteration project. 
The requirements have not been changed, but the relocation will improve the usability and enforceability 
of the code. 


 


Revise text as follows: 


R502.3 Prescriptive compliance. Additions shall comply with Sections R502.3.1 through 
R502.3.4.  


 
R502.3.12 Building envelope.  


 
These edits implement the restructuring discussed above in the introduction. The content of the 
subsections is unaffected.  


 


  







 
66  |  NEW BUILDINGS INSTITUTE  |  EXISTING BUILDING DECARBONIZATION CODE 
 


RESIDENTIAL OVERLAY (ALL-ELECTRIC) 


Revise text as follows: 


R502.3.2 R502.3 Heating and cooling systems. New heating and cooling systems installed as 
part of an addition and serving multiple dwelling units shall comply with Section C502.3. All 
other heating and cooling systems HVAC ducts newly installed as part of an addition shall 
comply with Section R403 and this section.  


Previously this section only provided specific guidance on ductwork. The revision allows this section to 
more easily accommodate additional items around heating and cooling systems. It also directs central 
systems that serve multiple dwelling units to the commercial section to ensure that they are subject to all-
electric requirements that are appropriate for larger, central systems. 


 


Add new text as follows: 


R502.3.3 Space heating equipment. New space heating equipment in additions shall be 
electric heat pump equipment. Where existing systems with combustion equipment are 
extended to serve the addition, they shall comply with Section R501.8 
 
Exceptions: 
1. Electric resistance supplementary heat in accordance with R501.8 


2. Up to 2kW of electric resistance heat per dwelling unit 


Requiring space heating installed during an addition to be electric will reduce carbon emissions and 
improve air quality in homes. Heat pumps have been shown to be technically effective in all climate zones, 
and cold-climate heat pump technology continues to improve, providing heating with a COP of more than 3 
above 5°F.14 Exceptions are included for electric resistance supplementary heat and for up to 2kW of 
electric resistance heat. The 2kW budget will allow for electric resistance spot heating and for dwelling 
units that are very small or very well-insulated where there may not be appropriate heat pump options. The 
provision allows an existing combustion system can be extended to serve the addition, but it must be 
controlled as supplementary heat, and it can’t be new combustion equipment. 


 


Add new text as follows: 


R502.3.4 Ductwork. HVAC ducts newly installed as part of an addition shall comply 
with Section R403. 


Exception: Where ducts from an existing heating and cooling system are extended 
into an addition and the capacity of the heating or cooling equipment is not increased, 
Sections R403.3.5 and R403.3.6 shall not be required. 


  


 
14 “Achieve Comfort and Reliable Performance with Cold-Climate Heat Pumps.” Zero Energy Project, 6 Feb. 2020, 
https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-
pumps/#:~:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20hea
ting%20systems%20such,3%20at%205%C2%B0F. 



https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/#:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20heating%20systems%20such,3%20at%205%C2%B0F

https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/#:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20heating%20systems%20such,3%20at%205%C2%B0F

https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/#:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20heating%20systems%20such,3%20at%205%C2%B0F
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Currently, ducts that extend an existing system into an addition are exempt from all of the requirements for 
new ductwork, including the requirements for duct construction. While it can be reasonable to exempt these 
ducts from the duct testing requirements, all of the other requirements should still apply. This modification 
closes that loophole. It does provide an exemption from duct testing, but only when the system extension 
doesn’t increase the equipment size.  


 


Revise text as follows: 


R502.3.34 Service hot water systems. New service hot water systems that are part of the 
addition and serve multiple dwelling units shall comply with Section C502.4. New service hot 
water systems that are part of the addition and serve individual dwelling units shall comply with 
Section R403.5 and this section. 


These edits implement the restructuring discussed above in the introduction. It also directs central 
systems that serve multiple dwelling units to the commercial section to ensure that they are subject to all-
electric requirements that are appropriate for larger, central systems.  


 


Add new text as follows: 


R502.4.1 Service hot water equipment replacement. Where service hot water systems 
are replaced, new equipment shall be heat pump equipment.  
  
Exceptions:  
1. Electric resistance elements integrated into heat pump equipment. 


2. Electric storage water heaters with a rated storage volume of less than 20 gallons and 
a rated input of less than 5kW.  


3. Electric resistance equipment where not less than 75 percent of the annual service 
water-heating requirement is provided by an on-site renewable energy system not 
used to meet any other provision of this code. 


4. Where it has been demonstrated to the code official that the dimensions of the space 
in which the water heater is located cannot accommodate a heat pump water heater 
sized to serve the hot water load of the dwelling unit.  


Heat pump water heaters, often installed in both conditioned and semi-conditioned spaces such as 
basements and garages, can provide service water heating with efficiencies greater than 300%, thus 
reducing the energy use of service water heating to less than 1/3 of the energy required by gas or electric 
resistance water heaters. Buildings that cannot accommodate heat pump water heaters because of 
insufficient space are exempt from this requirement. Buildings with small electric storage water heaters 
that cannot be replaced by current heat pump water heaters are also exempt.  


If a jurisdiction finds that requiring HPWHs is not a viable option, this section can be replaced with an 
alternative that only requires electrification (below), which would allow electric resistance options.  
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Alternate add new text as follows: 


R502.4.1 Service hot water equipment replacement. Where service hot water systems 
are replaced, new equipment shall be electric equipment.  
  


Although such an approach would be more flexible, it also allows for electric resistance equipment, 
which can have serious implications for carbon emissions and energy affordability. This approach should 
only be chosen in jurisdictions served by an electricity supply that has a carbon intensity comparable to 
onsite natural gas combustion. Additionally, the utility cost implications should be analyzed in order to 
ensure this requirement will not have an unacceptably adverse effect on utility bills. Replacement of 
combustion equipment with electric resistance equipment will also exacerbate the building electrical 
capacity issues for electrification. 
 


 
Revise text as follows: 


R502.3.4 R502.5 Lighting and power. New lighting and electrical power systems that are part of 
the addition shall comply with this section and Section R404.1. 


Previously this section only included requirements for lighting. The edit changes the scope of the section 
to include power, aligning it with the commercial section of the code and allowing it to accommodate 
additional requirements related to power such as EV charging, electrical service replacements, etc.  


 


Add new text as follows: 


R502.5.1 Lighting equipment. New interior and exterior lighting serving additions shall 
be electric. Fuel gas lighting systems shall be prohibited. 


While the use of gas lighting is nearly extinct for both indoor and outdoor new construction uses, gas 
lamps remain a nostalgic feature in some residential buildings. Similar to the new construction language, 
it is critical to ensure that the adoption of this overlay prohibits new installations of gas lighting and the 
gas infrastructure they require.  


 


Add new text as follows: 


R502.5.1 Electric vehicle charging infrastructure. New parking facilities, new parking 
spaces added to existing parking facilities and new attached and detached garages shall 
comply with Section R404.5.  


It is critical to install EV charging infrastructure when construction provides an opportunity. R404.5 
requires one and two-family dwellings and townhouses to have one parking space with an EV Ready 
space that is sized to accommodate the most common EVSE on the market. The requirements for EV 
charging infrastructure for multifamily buildings are referenced to the commercial requirements as those 
are more appropriate for EV charging in parking lots. 
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Add new text as follows: 


R502.5.2 Renewable energy infrastructure. Additions shall comply with the 
requirements of Section R502.5.2.1 or R502.5.2.2. 


Exception: Additions where the new roof area is less than less than 600 square feet 
(55 m2) of roof area oriented between 110 degrees and 270 degrees of true north. 


R502.5.2.1 One- and two- family dwellings and townhouses. Where an addition 
with a roof is added, the dwelling unit shall comply with Section R404.4. 


R502.5.2.2 Group R occupancies. Where an addition with a roof is added to an 
R-2, R-3 or R-4 occupancy, the building shall comply with Section C502.5.3.  


The requirements in the Building Decarbonization Code for renewable energy systems reference 
buildings and so don’t capture additions, as they are not stand-alone buildings. This section uses the 
addition to trigger the requirements, ensuring that new additions with roofs also have solar-ready zones 
or are provided with solar generation in accordance with the occupancy type, referring R-2, R-3, and R-4 
occupancies to the commercial section for additions. It also draws the distinction between the building 
and the dwelling unit, as two-family or townhouse structures contain several units within the same 
building, this measure is targeted at the individual unit level. It includes an exception for additions with 
less than 600 sf of roof area since they are not large enough for the solar-ready zone required in the 
Building Decarbonization Code. 


 


Add new text as follows: 


R502.5.3 Energy storage infrastructure. Additions with new attached or detached 
garages shall comply with Section R404.6.  


New attached and detached garages provide an ideal location for energy storage systems in residential 
construction. This provision requires energy storage readiness that meets the requirements of the 
Building Decarbonization Code be include in these projects. 


 


Add new text as follows: 


R502.6 Additional Efficiency Packages. Additions shall comply with Sections R506.1. All-
electric buildings shall be required to select one package and mixed-fuel buildings shall be 
required to select two packages. Alterations to the existing building that are not part of the 
addition, but permitted with the addition, shall be permitted to be used to achieve this 
requirement. 


Exceptions: 


1. Additions that increase the building’s total conditioned floor area by less than 25 percent.  


2. Additions that do not include the addition or replacement of equipment covered by 
Sections R403.5 or R403.7. 
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3. Additions that do not contain conditioned space. 


4. Where the addition alone or the existing building and addition together comply with 
Section R405 or R406.  


There are many opportunities to cost-effectively improve the efficiency, comfort and indoor air quality of 
a home during an alteration. This section works with the new section R506 (see below for more) to bring 
additional energy efficiency through implementing the additional efficiency packages in R408 in 
“substantial” additions. The section requires one package in most additions just like new buildings. It 
also includes a series of important exceptions for additions that may not be able to reasonably implement 
an additional efficiency package due to limited scope and for additions that comply through sections 
R405 or R406.  


All-electric homes typically use less energy when compared to mixed-fuel homes. By requiring additions 
served by combustion equipment to select two energy efficiency packages, this measure seeks to 
encourage electrification and improve the efficiency of existing buildings. Language is identical between 
the all-electric and mixed-fuel sections to recognize the variety of existing building configurations and 
systems, even under an “all-electric” application, the electrification at strategic points may not 
individually result in an all-electric building.  


 


R503 ALTERATIONS  
Revise text as follows: 


R503.1 General. Alterations to any building or structure shall comply with the requirements of 
the code for new construction, without requiring the unaltered portions of the existing building or 
building system to comply with this code. Alterations shall be such that the existing building or 
structure is not less conforming to the provisions of this code than the existing building or 
structure was prior to the alteration. 


Alterations shall not create an unsafe or hazardous condition or overload existing building 
systems. Alterations shall be such that the existing building or structure does not use more energy 
than the existing building or structure prior to the alteration. Alterations to existing buildings shall 
comply with Sections R503.1.1 through R503.1.4 R503.2 through R503.6. 


These edits implement the restructuring discussed above in Section R501. The new referenced sections 
are the subsections dedicated to building systems and additional efficiency.  


 


Add new text as follows: 


R503.1.1 Change in space conditioning. Any unconditioned or low-energy space that is 
altered to become conditioned space shall be required to be brought into full compliance 
with this code. 


Exceptions: 


1. Where the simulated performance option in Section R405 is used to comply with 
this section, the annual energy cost of the proposed design is permitted to be 110 
percent of the annual energy cost otherwise allowed by Section R405.2. 
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2. Where the Total UA, as determined in Section R402.1.5, of the existing building 
and the addition, and any alterations that are part of the project, is less than or 
equal to the Total UA generated for the existing building. 


3. Where complying in accordance with Section R405 and the annual energy cost or 
energy use of the addition and the existing building, and any alterations that are 
part of the project, is less than or equal to the annual energy cost of the existing 
building. The addition and any alterations that are part of the project shall comply 
with Section R405 in its entirety. 


This content is located in the additions section in the model code (Section R502.2). As part of the restructuring 
needed for this overlay, it has been relocated here since it describes an alteration project. The requirements 
have not been changed, but the relocation will improve the usability and enforceability of the code. 


R503.1.1.1 Garages and basements. Garages and basements in single family 
and two-family residential buildings and townhouses converted to conditioned 
space, the space shall comply with R501.7. Where the space contains water 
heating equipment, the space shall comply Section R404.7.2. 


A common alteration and space conditioning change in residential construction is the conversion of a 
garage or basement space. This is also a location that most often contains water heating equipment. By 
implementing electrification readiness requirements at the time of that renovation, costs for replacement 
of combustion water heating equipment will be greatly reduced in the future. The explicit link back to 
combustion equipment requirement will ensure safety for residents and families to spend longer periods 
of time in those spaces.  


 


Add new text as follows: 


R503.1.2 Substantial improvement. Buildings undergoing substantial improvements 
shall be all-electric buildings, comply with R402.4 and one of the following:  


1. For each dwelling unit in the project, achieve an ERI score of 80 or below, without 
on-site renewable energy included in accordance with RESNET/ICC 301.  


2. Meet a site EUI by building type in accordance with ASHRAE Standard 100 
Table 7-2a. 


Substantial improvements are extensive alterations that have significant scope, large project budgets 
relative to the value of the building and are more likely to already include major systems that could 
include combustion equipment. The larger scopes and budgets of substantial improvements are likely to 
occur infrequently within a building lifecycle and create the best opportunity to significantly increase 
efficiency and electrify the full building. In jurisdictions where requiring substantial improvements to be 
all-electric is not feasible, substantial alterations can be require to be electric ready. See Mixed Fuel 
Section R503.1.3. 
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Add new text as follows: 


R503.1.3 Combustion equipment. New combustion equipment and plumbing for 
combustion equipment shall not be permitted to be installed in alterations. 


This requirement prohibits the installation of new combustion equipment in alterations but does not 
require the full removal of existing combustion equipment.  


 


Add new text as follows: 


R503.1.4 Building Performance Standards. Where the building is subject to 
[OFFICIAL NAME OF THE LOCAL BUILDING PERFORMANCE 
STANDARD], the permit application for the alteration shall include a report that 
includes the following: 


1. The current or last reported EUI of the building 


2. The performance targets from [NAME OF THE LOCAL BUILDING 
PERFORMANCE STANDARD] that will be applicable to the building within 
five years from the date of the permit application 


Where the current or last reported EUI exceeds the performance targets that will be 
applicable in the next five years, the report shall also include a plan describing how the 
building will be brought into compliance. The report shall include energy efficiency 
upgrades and operational improvements that will be made to the building before the 
applicable target goes into effect and the impact of the alteration under permit review. 


Exception: Where the total building performance of the building with the alteration 
determined in accordance with Section C407 demonstrates compliance with the 
performance targets identified in the report required by this section.  


Some jurisdictions include low-rise multifamily in their Building Performance Standard (BPS) because the 
BPS application is based on overall square footage of buildings, unrelated to building height which is used 
in the energy code. In these jurisdictions, it is important that all alterations support and reinforce the BPS. 
Alterations that are undertaken without consideration of impending BPS performance targets represent a 
significant missed opportunity. This section requires that consideration by creating a requirement that 
permit applications include the building’s current performance and any BPS performance targets that will 
be in effect in the next 5 years, the typical compliance cycle for US-based BPS. Where a building does not 
already meet those targets, it will be required to also submit what is effectively a plan for compliance with 
the BPS. This will ensure that project teams are thinking about a proposed alteration within the larger 
context of what will be required to meet up-coming BPS requirements. The exception allows the compliance 
path to be avoided when the alteration is complying by performance modeling and that modeling shows that 
the alteration will bring the building into compliance with the BPS performance target. 


It may be necessary to modify the language in this provision to align with the terminology that is used in 
the official BPS regulation to maximize correlation and usability. For example, the provision can be 
modified to align with a carbon-based BPS by replacing “EUI” with “CUI” throughout and adding the 
following definition: 
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CARBON USE INTENSITY (CUI). An expression of building carbon emissions in terms of the 
equivalent carbon emissions of the net energy divided by gross floor area. 


This definition defines a carbon use intensity that parallels the definition of EUI. It is a carbon metric 
where carbon emissions are divided by gross floor area in order to compare the emissions of different 
buildings or assess the performance a building’s carbon emissions against a target.  


 


Renumber as follows: 


R503.1.1 R503.2 Building envelope.  


R503.1.1.1 R503.2.1 Replacement fenestration.  


These edits implement the restructuring discussed above in Section R501. The content of the sections 
is unaffected.  


 


Revise text as follows: 


R503.1.2R503.3 Heating and cooling systems. New heating, and cooling systems HVAC ducts 
newly installed as part of an alteration shall comply with Section R403 and this section. 
Alterations to heating, cooling and duct systems shall comply with this section.  


New HVAC and ducts in an alteration must meet the requirements for new construction of Section R403 
along with specific requirements in this section tailored for decarbonization of existing buildings. Work 
that is purely alteration to HVAC is directed to follow specific language in this section. 


 


Add new text as follows: 


R503.3.1 Ducts. Ducts and air handlers that are a part of the alteration shall be installed 
in accordance with this section. 


R503.3.1.1 New ducts. Newly installed ducts and air handlers shall be installed 
in accordance with R403.3. 


Exception. Where the capacity of the heating or cooling equipment is not 
increased Sections R403.3.5 and R403.3.6 shall not be required. 


R503.3.1.2 Existing ducts. Existing duct systems shall be tested in accordance with 
Section R403.3.5 and shall have a total leakage less than or equal to 12.0 cubic feet 
per minute (339.9 L/min) per 100 square feet (9.29 m2) of conditioned floor area.  


Exceptions:  


1. Where the total length of all ducts in the system is increased by less than 25%.  


2. Where less than 25% of the registers, and less than 25% of the total 
length of the ducts in the system are relocated.  
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During an alteration, building owners often re-use and extensively alter their ductwork without testing 
and meeting any kind of air-leakage requirement. Because the standards for duct construction in the 
IECC have changed dramatically over time, existing duct systems often have substantial leakage far 
beyond what is allowed in new construction. This section requires that existing ductwork that is 
substantially altered will have to meet a maximum leakage requirement. The leakage criterion is set at 3x 
the requirement for new construction, so the altered ductwork would not be required to be as tight as new 
construction. Existing ductwork that does not receive substantial alteration is unaffected by this section. 


 


Add new text as follows: 


R503.3.2 System Sizing. New heating and cooling equipment that is part of an alteration 
shall be sized in accordance with Section R403.7 based on the existing building features 
as modified by the alteration.  
  


Exception: Where it has been demonstrated to the code official that compliance with 
this section would result in heating or cooling equipment that is incompatible with 
the remaining portions of the existing heating or cooling system.  


 
Oversized equipment results in increased energy use, decreased occupant comfort and increased wear-
and-tear on equipment. Oversized equipment is also less effective at dehumidification. Like-for-like 
equipment replacement are particularly vulnerable to oversizing. This requirement ensures that new 
heating and cooling equipment installed in existing buildings is properly sized based on the buildings 
features as modified by the alteration. It provides an exception for situations where right-sizing 
equipment may create an incompatibility with the rest of the system (as can be the case with steam 
systems where boilers are sized to the radiators/convectors and not the building). 


 


Add new text as follows: 


R503.3.3 Controls. New heating and cooling equipment that are part of the alteration 
shall be provided with controls that comply with Section R403.1 and Section R403.2. 


Controls are a vital component of effective and efficient operation of heating and cooling systems and 
older controls that do not meet current code requirements significantly hamper efficiency in buildings. 
This section requires that new heating and cooling equipment installed as part of an alteration be 
provided with controls that will ultimately reduce the energy use and thus utility bills of an existing 
building. This section also ensures that thermostats are demand responsive, thus improving the resiliency 
and reducing emissions of the electrical grid.  


 
Add new text as follows: 


R503.3.4 Space heating. New and replacement equipment providing space heating shall 
be electric heat pump equipment. Where existing combustion equipment serves the same 
heating zone, it shall be configured as supplementary heat in accordance with R501.8. 
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Exceptions:  
1. Electric resistance heat controlled in accordance with Section R501.8.  


2. Up to 2kW of electric resistance heat per dwelling unit. 


All heating equipment must be electrified at time of replacement. Unlike new construction, existing 
buildings may have particularly high heating loads that cannot be effectively or cost-effectively met in 
some climates and applications. Therefore, the section still allows new combustion equipment 
installations, but only as supplementary heat. These “hybrid heat” configurations partially electrify the 
space heating.  
 


Add new text as follows: 


R503.3.5 Cooling equipment. New and replacement unitary air conditioners shall be 
electric heat pump equipment sized and configured to provide both space cooling and 
space heating. Any other space heating systems that serve the same zone shall be 
configured as supplementary heat in accordance with Sections R403.1.2 and R501.8.  
 


Exception: Where a space heating system serves multiple dwelling units the system 
is not required to be configured to supplementary heat.  


 
Unitary air conditioners are essentially cooling-only heat pumps. AC replacement therefore provides a 
valuable opportunity to electrify or partially electrify space heating. This section requires that when AC 
equipment is replaced that it gets replaced with a heat pump sized for the home’s heating load. It also 
requires that any existing heating system be reconfigured as supplementary heating. This allows existing 
heating equipment to remain as a backup heating system, which is particularly important in buildings 
that are required to have emergency backup power for heating. 
 


Add new text as follows: 


R503.3.6 Combustion cooking. Combustion equipment used for cooking shall not be 
permitted in spaces undergoing an alteration.  


This provision leverages an alteration to a space to require the electrification of any combustion cooking 
equipment in that space. Gas cooking can release levels of pollutants that, if they were measured outside, 
would violate the Clean Air Act.15 By removing combustion cooking at the time of renovation to spaces 
containing cooking equipment, jurisdictions act at the right time in the lifecycle of a residential building 
to increase safety and indoor air quality, as well as decarbonize.  
 


Revise text as follows: 


R503.1.3 R503.4 Service hot water systems. New service hot water systems that are part of the 
alteration and serve multiple dwelling units shall comply with Section C503.4. New service hot 
water systems that are part of the alteration and serve individual dwelling units shall comply with 
Section R403.5 and this section. 


 
15 Gillis, J. and Nilles, B. (2019). “Your Gas Stove Is Bad for You and the Planet” The New York Times. 
www.nytimes.com/2019/05/01/opinion/climate-change-gas-electricity.html 
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This provision ensures that systems that serve multiple dwelling units comply with the commercial 
alterations section, which has requirements that are more appropriate for large central systems. It directs 
smaller systems that serve individual dwelling units to comply with the new construction requirements in 
Chapter 4 and new water heating electrification requirements for water heating in the subsections. The 
numbering change implements the restructuring discussed above in Section R501.  


 


Add new text as follows: 


R503.4.1 Service hot water equipment replacement. Where service hot water systems 
are replaced, new equipment shall be heat pump equipment.  
  


Exceptions:  
1. Electric resistance elements integrated into heat pump equipment. 


2. Electric storage water heaters with a rated storage volume of less than 20 gallons 
and a rated input of less than 5kW.  


3. Electric resistance equipment where not less than 75 percent of the annual service 
water-heating requirement is provided by an on-site renewable energy system not 
used to meet any other provision of this code. 


4. Where it has been demonstrated to the code official that the dimensions of the 
space in which the water heater is located cannot accommodate a heat pump 
water heater sized to serve the hot water load of the dwelling unit.  


Heat pump water heaters, often installed in both conditioned and semi-conditioned spaces such as 
basements and garages, can provide service water heating with efficiencies greater than 300%, thus 
reducing the energy use of service water heating to less than 1/3 of the energy required by gas or electric 
resistance water heaters. Buildings that cannot accommodate heat pump water heaters because of 
insufficient space are exempt from this requirement. Buildings with small electric storage water heaters 
that cannot be replaced by current heat pump water heaters are also exempt.  


If a jurisdiction finds that requiring HPWHs is not a viable option, this section can be replaced with an 
alternative that only requires electrification (below), which would allow electric resistance options.  


 
Alternate add new text as follows: 


R503.4.1 Service hot water equipment replacement. Where service hot water systems 
are replaced, new equipment shall be electric equipment.  


Although such an approach would be more flexible, it also allows for electric resistance equipment, 
which can have serious implications for carbon emissions and energy affordability. This approach should 
only be chosen in jurisdictions served by an electricity supply that has a carbon intensity comparable to 
onsite natural gas combustion. Additionally, the utility cost implications should be analyzed in order to 
ensure this requirement will not have an unacceptably adverse effect on utility bills. Replacement of 
combustion equipment with electric resistance equipment will also exacerbate the building electrical 
capacity issues for electrification. 
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Revise text as follows:  


R503.1.4 R503.5 Lighting. New lighting and power systems that are part of the alteration shall 
comply with Section R404.1 and this section. 


 
This minor change adds “power” to the title and scope of R503.5 so that decarbonization requirements 
related to electrical power can be added to the section. 


 


Add new text as follows: 


R503.5.1 Electrical Service replacement. Where a building electrical service is 
replaced, the new electrical service shall include electrical capacity sized in accordance 
with IRC Section E3702 for the following future branch circuits:  
  


1. Replacement of all currently installed combustion equipment used for cooking 
with electric cooking equipment  


2. Replacement of all currently installed combustion equipment used for space 
heating with electric heat pump equipment or reverse-cycle chiller sized for the 
heating load of the building in accordance with R403.7 based on the existing 
building features  


3. Replacement of all currently installed combustion equipment used for water heating 
with electric heat pump equipment sized for the service hot water load of the building 


4. Replacement of all currently installed combustion equipment used for clothes 
drying with electric clothes drying equipment 


5. Replacement of all currently installed combustion lighting with electric lighting.  


6. Electric vehicle charging infrastructure in accordance with Section R404.5  


7. Energy storage infrastructure in accordance with Section R404.6  


8. Renewable energy infrastructure in accordance with Section R404.4  


The required capacity of space and water heating equipment shall be able to be reduced by 
any energy recovery systems serving the water or space heating equipment in the building. 
 


One potential significant cost in electrification retrofit projects is electrical service replacement. This 
section ensures that if a building service is being replaced that it must be sized for the full electrification 
of combustion equipment in the building—space heating, water heating and cooking—and for the 
addition of the EVCI requirements in R404.5. “Electrification-sizing” the electrical service at the time of 
normal replacement is the most cost-effective approach to providing sufficient capacity for individual 
electrification retrofits. This will remove that barrier for future electrification retrofits. 
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Add new text as follows: 


R503.5.3 Electric vehicle charging infrastructure. Alterations shall be provided with 
electric vehicle charging infrastructure in accordance with this section.  
  


R503.5.3.1 One- and two-family dwellings and townhouses. An alteration of a 
one- and two-family dwelling and townhouse where any of the following apply 
shall meet the requirements of R404.5.1.  


1. Substantial improvements  


2. Where the alteration includes a new dedicated attached or detached 
garage or on-site parking space 


3. Where alteration work in a garage includes the installation of a new 
branch circuit  


This section requires new parking facilities to meet the EV charging requirements in the new construction 
portion of the Building Decarbonization Code. While this is implicitly required by Section C501, the 
addition of this section makes it explicit for greater clarity and enforceability.  


 
R503.5.3.2 R-2 occupancies. Alterations to existing parking facilities in R-2 
occupancies shall comply Section C503.5.3.  
 


This section requires that any substantial alteration or alteration that includes a new attached or detached 
garage of single and two-family dwellings or townhouses meets the electric vehicle charging infrastructure 
requirements in Section R404.5.1. R404.5.1 requires one and two-family dwellings and townhouses to have 
one parking space with an EV Ready space that is sized to accommodate the most common EVSE on the 
market. The requirements for EV charging infrastructure for multifamily buildings are referenced to the 
commercial alteration requirements as those are more appropriate for EV charging in parking lots. 


 


Add new text as follows: 


R503.5.4 Fuel gas lighting equipment. Fuel gas lighting systems shall not be installed.  


While the use of gas lighting is nearly extinct for both indoor and outdoor new construction uses, gas 
lamps remain a nostalgic feature in historic neighborhoods. Since the IRC Chapter 24 Fuel Gas does 
not prohibit the installation of fuel gas lighting, it is critical to ensure that the adoption of this overlay 
does prohibit these installations. 


 


Add new text as follows: 


R503.5.5 Renewable energy infrastructure. Substantial improvements and alterations 
that include roof replacements shall meet the requirements of R404.4.  
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Exception: Where roof replacements do not alter the existing structure and it has 
been demonstrated to the code official that the existing structure cannot support the 
addition of solar panels.  


Roof replacements need to include the solar readiness requirements or install solar as specified in R404.4. 


 


Add new text as follows: 


R503.6 Additional Efficiency Packages. Substantial energy alterations shall comply with 
Sections R506 in accordance with this section. All-electric buildings shall install one package and 
mixed-fuel buildings shall install two packages.  


Exceptions: 


1. Alterations that are permitted with an addition complying with Section R502.6. 


2. Where the alteration complies with Section R405 or R406.  


3. Alterations that comply with Section R503.1.2. 


This section works with the new section R506 (see below for more) to bring additional energy efficiency 
through implementing the additional efficiency packages from R408 in “major alterations”. It is 
structured to apply only to substantial energy alterations. This ensures that this requirement will only be 
triggered by projects that already have a large enough scope for which there are multiple package 
options available to implement. All-electric homes are required to select one while mixed-fuel buildings 
are required to select 2, ensuring that fossil fuels are additionally conserved through efficiency gains.  


The section includes exceptions for alterations that are permitted and comply in conjunction with an 
addition and alterations that comply with sections R405 and R406 are presented. It also includes an 
exception for substantial improvements that are subject to the ERI or EUI requirements of Section 
R503.1.2 or substantial energy alterations that would choose to use that path instead of the efficiency 
packages.   
 


R505 CHANGE OF OCCUPANCY 


Revise text as follows:  


R505.1 General. Any space that is converted to a dwelling unit or portion thereof from another 
occupancy shall comply with this code and shall not be served by combustion equipment.  


Exception: Where a central heating or water heating system serving other dwelling units in 
the same building is extended to serve spaces converted to a dwelling unit.  


This provision prohibits changes of occupancy from being served by combustion equipment. This would 
effectively require changes of occupancy to result in an all-electric space or all-electric building. 
Jurisdictions should bear in mind that this could discourage changes of occupancy and the efficiency 
gains that would have otherwise been gained through a standard change of occupancy. Where these 
changes are likely to require substantial alterations, this type of trigger may be already sufficiently 
captured in the alterations section of this code and this section could be removed by an adopting 
jurisdiction. The exception presented allows for areas of multifamily buildings to extend existing systems 
to areas that have undergone a change of occupancy to provide more dwelling or sleeping units. 
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R506 ADDITIONAL EFFICIENCY 


Add new text as follows:  


SECTION R506 
ADDITIONAL EFFICIENCY PACKAGE OPTIONS 


 


R506.1 General. This section establishes additional requirements to achieve additional energy 
efficiency in existing buildings. Additional efficiency package options for compliance with 
Section R502.6, R503.6, and R505.2 are as follows: 


1. Enhanced envelope performance in accordance with Section R408.2.1. 


2. More efficient space-conditioning equipment performance in accordance with Section 
R408.2.2 


3. Reduced energy use in service water-heating in accordance with Section R408.2.3 


4. More efficient duct thermal distribution system in accordance with Section R408.2.4 


5. Improved air sealing and efficient ventilation system in accordance with Section 
R408.2.5 


Section R408 was added to the IECC in 2021. It requires new homes to include an additional efficiency 
option to achieve greater efficiency. There is one significant gap in R408, it does not apply to additions or 
alterations. R502 and R503 do not reference R408 in the sections with which additions and alterations 
must comply. The exclusion from Section R408 is a significant missed opportunity for efficiency in 
additions and alterations.  


This proposal creates a framework to apply R408 to additions and substantial alterations. It creates a 
new Section R506 that provides guidance for how to utilize R408 packages for existing buildings. It works 
in conjunction with new sections R502.6 and R503.6 (see above) that establish which additions and 
alterations will need to comply with this section.  


Where adopted, jurisdictions should include the revisions to Section R408 that are captured in the new 
construction versions of the Building Decarbonization Code which removes the incentive for more 
efficient gas equipment for all-electric requirements and adds an additional option for water heating 
systems for mixed fuel buildings. 


 


Chapter 6 – Referenced Standards 
Add new standard as follows: 


ASHRAE 
100---2018: Energy Efficiency in Existing Buildings 


  R503.1.2 


 







Existing Building 
Decarbonization Code: 


Residential  
Overlay 


Mixed-Fuel
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Residential Overlay (Mixed-Fuel) 
Chapter 1 – Scope and Application 
R101 SCOPE AND GENERAL REQUIREMENTS 


Revise text as follows: 


R101.3 Intent. This code shall regulate the design, and construction, repair, alteration, change of 
occupancy, and additions of new and existing buildings for the effective use and conservation 
reduction of greenhouse gas emissions and for the efficient production, use and storage of energy 
over the useful life of each building. This code is intended to provide flexibility to permit the use of 
innovative approaches and techniques to achieve this objective. This code is not intended to abridge 
safety, health or environmental requirements contained in other applicable codes or ordinances. 


Intent has been modified to push beyond simply the inclusion of considerations of greenhouse gas 
emissions and production and storage of energy, to clearly emphasize the intent of the code to regulate 
existing buildings.  


 


Chapter 2 – Definitions 
R202 GENERAL DEFINITIONS 


Add new definitions as follows:  


ELECTRIC EQUIPMENT. Any equipment or appliance used for space heating, service water 
heating, cooking, clothes drying, or lighting that uses electricity as its sole source of energy.  


This new definition for electric equipment is a parallel of the definition of “combustion equipment” 
introduced in the Building Decarbonization Code.  


ENERGY USE INTENSITY (EUI). An expression of building energy use in terms of net 
energy divided by gross floor area. 


EUI is an energy metric used in some performance-based energy policies, including many building 
performance standards (BPS). It is included here to allow provisions of the Existing Building 
Decarbonization Code integrate with BPSs. EUI is not currently defined in the suite of I-Codes, so it is 
added here. If a jurisdiction already has a formal definition of EUI, particularly in a building 
performance standard, then that definition should be integrated here as well. 


SUBSTANTIAL ENERGY ALTERATION. An alteration that includes replacement of two or 
more of the following: 


1. 50% or more of the area of interior wall-covering material of the building thermal 
envelope or fenestration. 


2. 50% or more of the area of the exterior wall-covering material of the building thermal 
envelope or fenestration.  


3. Space-conditioning equipment constituting 50% or more of the total input capacity of the 
space heating or space cooling equipment serving the building. 
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4. Water-heating equipment constituting 50% of more of the total input capacity of all the 
water heating equipment serving the building. 


5. 50% or more of the luminaires in the building 


This new definition for substantial energy alteration is intended to capture projects that have the 
opportunity to greatly increase efficiency by nature of their scope and clarify when certain requirements 
related to the energy use of the building are triggered. By defining such scopes, confusion around generic 
terms like major renovations and applicability of work classifications in the IEBC can be removed. Other 
terms that define large-scale alterations such as Level III alteration or substantial improvement are not 
specific to the energy systems. An alteration could cross their thresholds without having a significant 
impact on the energy systems since they are based on metrics such as monetary value and reconfiguration 
of spaces. Similarly, an alteration that has significant impact on the energy systems of the building may 
not cross these other thresholds. Because there can be overlap in projects that are substantial 
improvements and substantial energy alterations, substantial improvements are explicitly excluded in the 
definition and treated differently in the code. 


SUBSTANTIAL IMPROVEMENT. Any repair, reconstruction, rehabilitation, alteration, 
addition or other improvement of a building or structure, the cost of which equals or exceeds 50 
percent of the market value of the structure before the improvement or repair is started. If the 
structure has sustained substantial damage, any repairs are considered substantial improvement 
regardless of the actual repair work performed. The term does not, however, include either: 


1. Any project for improvement of a building required to correct existing health, sanitary or 
safety code violations identified by the building official and that are the minimum 
necessary to assure safe living conditions. 


2. Any alteration of a historic structure provided that the alteration will not preclude the 
structure’s continued designation as a historic structure. 


The definition of substantial improvement comes from the IBC and IEBC. The term generally aligns with 
vernacular use of “major renovation,” which is not defined in code. It is used as a threshold for when 
certain flood protection requirements are triggered for existing building alterations. Since it is based on 
the monetary value of the alteration, it sets a useful threshold for introducing additional efficiency and 
decarbonization requirements. 


In addition, the Existing Building Decarbonization Code leverages definitions from the Building 
Decarbonization Code including: 


ALL-ELECTRIC BUILDING 
APPLIANCE 
COMBUSTION EQUIPMENT 
COMMERCIAL COOKING APPLIANCES 
ELECTRIC VEHICLE (EV) 
EQUIPMENT 
EV-CAPABLE SPACE  
FUEL GAS 


The use of these terms throughout assumes that adopting jurisdictions will adopt the Building 
Decarbonization Code alongside this existing building overlay.  
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Chapter 5 – Existing Buildings 
R501 GENERAL 


Add new text as follows: 


R501.7 Requirements for combustion equipment. Where new, replacement, and existing 
combustion equipment remains following an addition, alteration and change of occupancy the 
building shall comply with this section.  


This section creates a set of requirements for combustion equipment when it is allowed to be installed in 
existing buildings. These requirements are intended to generally improve the emissions of the equipment, the 
interior and exterior air quality, and provide necessary electric readiness for the next round of replacements. 


R501.7.1 Replacement of electric equipment. Combustion equipment shall not be 
permitted to be installed to replace electric equipment. 


The largest cost for existing buildings to electrify is to install the infrastructure to swap the equipment. 
Where electric appliances and equipment already exist, it is critical to maintain the electric energy source 
and not install new fossil fuel infrastructure or equipment.  


R501.7.2 Phase out documentation. Permit applications for projects installing new and 
replacement combustion equipment or retaining existing combustion equipment serving space 
heating and water heating shall include a plan for the future replacement of the combustion 
equipment with electric equipment. The documentation shall include the following: 


1. Calculations of the electric load required by the replacement electric equipment 
and of the available electric capacity of the building.  


2. Identification of any existing onsite electrical infrastructure, including but not 
limited to transformers, switchgear, electrical panels and conductors, that will 
need to be altered to accommodate the replacement electric equipment. 


3. Floor plans identifying any spaces that will need to be reconfigured to 
accommodate the replacement electric equipment. 


Exception: Owner-occupied single family, two-family, and townhouses.  
 
Where replacements are made with combustion equipment, building owners should understand the need 
for long term phase out and switch to electric equipment to avoid potential abandoned assets. The 
primary focus of this section is on multifamily and rental units, with a specific exception for owner 
occupied detached and attached homes. Jurisdictions could also expand this section to include specifics 
related to other policies such as appliance emission standards or replacement policies targeting specific 
dates for combustion equipment phase out. 


R501.7.3 Sealed combustion and direct venting. Combustion equipment used for space 
and water heating shall be direct vent or sealed combustion. 


Space and water heating equipment that utilize direct venting or sealed combustion techniques improve 
the efficiency of the equipment and the indoor air quality of a home by ensuring that hazardous 
byproducts of the combustion process are vented outside of the living space.  
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R501.7.4 Low NOx furnaces. Warm-air furnaces shall have no more than 14 nanograms 
of nitrogen dioxide emissions per joule of useful heat delivered to the heated space.  


Exception: Equipment with an AFUE of not less than 90 percent.  


This requirement limits the nitrogen dioxide emissions from these appliances. Appliances in buildings 
emit twice the amount of NOx as power plants, a major pollutant which causes asthma. The air quality 
limit is based on NOx emission limits imposed by California’s South Coast Air Quality Management 
District and the San Joaquin Valley Air Pollution Control District. An exception is given to equipment 
that exhibit an AFUE of 90 percent or more because those systems use direct vent or sealed combustion 
technology and comply with the NOx limit.  


R501.7.5 Fuel gas pipe testing. All fuel gas piping that serves new or replacement 
combustion equipment shall be tested as a new installation in accordance with Section 
G2415.20 of the International Residential Code. 


Exceptions:  


1. For the purposes of demonstrating compliance with this section, unexposed pipe 
joints and welds shall not be required to be exposed for examination during the test.  


2. For the purposes of demonstrating compliance with this section, where it has 
been demonstrated to the code official that the fuel gas piping has met the 
requirements of this section within the previous five years. 


3. Where compliance with this section would require interruption of fuel gas supply 
to combustion equipment that serves other tenant spaces or other dwelling units, 
provided all exposed pipe joints of the piping subject to the requirements of this 
section have been inspected for leaks by means of an approved gas detector, a 
noncorrosive leak detection fluid or other approved leak detection method once 
the equipment has been placed in operation. 


Gas piping degrades over time, creating the possibility of natural gas leakage. Even though the natural gas 
is treated with mercaptan to give it that rotten egg smell, small leaks may go undetected, particularly in 
buildings where pipes are not exposed and older buildings that are likely to have envelopes that are less 
tight than newer construction. According to US DOE, building leakage accounts for nearly 27% of the 
natural gas leakage in the US natural gas distribution system.16 Leaking natural gas represents a loss in 
energy, and even small leaks can add up over long periods of time. Additionally, natural gas is also a potent 
Green House Gas, with over 86 times the global warming potential of CO2 on a short-term basis. 


The installation of new gas equipment provides an ideal time to test gas pipe leakage. Contractors are 
already on site and the gas will often be partially or fully turned off for the new equipment installation. 
Additionally, new equipment installation can disturb and inflict additional stresses on existing piping, 
creating opportunities for the formation of new leaks where existing natural gas piping has weakened but 
not previously failed. 


This provision requires that existing fuel gas piping be tested like a new installation according to the fuel-
gas piping requirements in the International Residential Code (IRC). It includes targeted exceptions for 


 
16 “Natural Gas Infrastructure Modernization Programs at Local Distribution Companies: Key Issues and Considerations.” US DOE, 
Office of Energy Policy and Systems Analysis. Washington DC, 2017. 
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elements of the IFGC testing methodology that is not appropriate for existing buildings. It also includes 
an exception for piping that has been tested in the last five years in order to prevent repeated testing. 
Finally, it includes an exception to ensure that testing requirements don’t necessitate other tenants losing 
service, which could be a considerable in larger buildings with multiple tenant spaces. In those cases, it 
only requires visual inspection of the exposed joints with a testing fluid.  


 


Add new text as follows: 


R501.8 Heat pump supplementary combustion equipment. Heat pumps having combustion 
equipment or electric resistance equipment for supplementary space or water heating shall have 
controls that limit supplemental heat operation to only those times when one of the following applies:  


 
1. The heat pump is operating in defrost mode.  


2. The vapor compression cycle malfunctions.  


3. For space heating systems, the thermostat malfunctions. 


4. For space heating systems, the vapor compression cycle cannot provide the necessary 
heating energy to satisfy the thermostat setting.  


5. For water heating, the heat pump water heater cannot maintain an output water 
temperature of at least 120°F (49°C) 


New supplementary space and water heating systems for heat pump equipment shall not be 
permitted to have a heating input capacity greater than the heating input capacity of the heat 
pump equipment. 


 
Supplementary heating systems are effectively back-up systems intended to provide heating if the primary 
heat pump system fails, if the operating conditions (heating demand, temperature around the heat pump 
compressor, etc.) exceed the ability of the heat pump to effectively, or cost-effectively, provide heating. 
Designers sometimes utilize “hybrid heat” systems where combustion equipment provides the 
supplementary heat to address these situations.  


This new section creates a version of the supplementary heating equipment control requirements that is 
customized for existing buildings. It addresses both space and water heating applications, and ensures 
that any combustion heating equipment used for supplementary heat is only used when the heat pump 
system is unable to fully meet the buildings heating needs (the language in C403 already addresses 
electric resistance supplementary heat).  


 


R502 ADDITIONS 


Revise text as follows: 


R502.1 General. Additions to an existing building, building system or portion thereof shall conform 
to the provisions of this code as those provisions relate to new construction without requiring the 
unaltered portion of the existing building or building system to comply with this code. Additions 
shall not create an unsafe or hazardous condition or overload existing building systems. An addition 
shall be deemed to comply with this code where the addition alone complies, where the existing 
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building and addition comply with this code as a single building, or where the building with the 
addition does not use more energy, than the existing building. Additions shall be in accordance with 
Section R404.7 and Sections R502.2 or R502.3 through R502.6. 


These edits implement the restructuring discussed above in the introduction. It moves the prescriptive 
compliance language from R502.3 here. The requirement in R502.1 for additions to meet the 
requirements for new construction mean that additions will be subject to the requirements in the Building 
Decarbonization Code for electrification readiness where combustion equipment is newly installed.  


 


Add new text as follows: 


R502.1.1 Combustion equipment. Additions shall not be permitted to contain combustion 
equipment and new equipment installed to serve additions shall be electric equipment.  


 
This section requires that new equipment installed in and to serve additions be all-electric Where 
additions are large enough to require new equipment, it is critical that the new equipment be electric 
equipment. This provision would allow for existing combustion equipment to be employed as back up if 
deemed necessary and be extended from the existing building.  


R502.1.1.1 Energy consumption of existing combustion equipment. Where 
systems with combustion equipment are extended into an addition, the existing 
building and addition together shall use no more fossil fuel energy than the 
existing building alone.  


Additions, particularly smaller ones, often don’t have stand-alone systems; ductwork and hot water 
piping is extended into the addition to provide space conditioning and water heating. When these systems 
utilize combustion equipment, the expanded loads will result in increased use of total combustion energy. 
This provision allows systems with combustion equipment to be extended into additions but requires that 
this extension doesn’t result in an increase in combustion energy. In order to extend a system with 
combustion equipment into an addition, the efficiency of the existing building would need to be improved 
in order to offset the increased consumption from the addition.  


 


Add new text as follows: 


R502.1.2 Combustion equipment requirements. New combustion equipment serving 
additions shall comply with section R501.7. 


New combustion equipment is allowed in additions, provided they meet the additional requirements for 
combustion equipment in Section R501.7.  


 


Revise text as follows: 


R502.2 Change in space conditioning. Any unconditioned or low-energy space that is altered to 
become conditioned space shall be required to be brought into full compliance with this code. 
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Exceptions: 


1. Where the simulated performance option in Section R405 is used to comply with this 
section, the annual energy cost of the proposed design is permitted to be 110 percent of 
the annual energy cost otherwise allowed by Section R405.2. 


2. Where the Total UA, as determined in Section R402.1.5, of the existing building and the 
addition, and any alterations that are part of the project, is less than or equal to the Total 
UA generated for the existing building. 


3. Where complying in accordance with Section R405 and the annual energy cost or energy 
use of the addition and the existing building, and any alterations that are part of the 
project, is less than or equal to the annual energy cost of the existing building. The 
addition and any alterations that are part of the project shall comply with Section R405 in 
its entirety. 


This content is located in the additions section in the model code (Section C502.2). As part of the restructuring 
needed for this overlay, it has been relocated here since it describes an alteration project. The requirements 
have not been changed, but the relocation will improve the usability and enforceability of the code. 


 


Revise text as follows: 


R502.3 Prescriptive compliance. Additions shall comply with Sections R502.3.1 through 
R502.3.4.  


R502.3.12 Building envelope.  


These edits implement the restructuring discussed above in the introduction. The content of the 
subsections is unaffected.  


 


Revise text as follows: 


R502.3.2 R502.3 Heating and cooling systems. New heating and cooling systems installed as 
part of an addition and serving multiple dwelling units shall comply with Section C502.3. All 
other heating and cooling systems HVAC ducts newly installed as part of an addition shall 
comply with Section R403 and this section.  


Previously this section only provided specific guidance on ductwork. The revision allows this section to 
more easily accommodate additional items around heating and cooling systems. It also directs central 
systems that serve multiple dwelling units to the commercial section to ensure that they are subject to all-
electric requirements that are appropriate for larger, central systems. 


 


Add new text as follows: 


R502.3.3 Space heating equipment. New space heating equipment in additions shall be 
electric heat pump equipment.  
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Exceptions: 
1. Supplementary heat in accordance with R501.8 


2. Up to 2kW of electric resistance heat per dwelling unit 


Requiring space heating installed during an addition to be electric will reduce carbon emissions and 
improve air quality in homes. Heat pumps have been shown to be technically effective in all climate 
zones, and cold-climate heat pump technology continues to improve, providing heating with a COP of 
more than 3 above 5°F.17 The provision includes an exception that allows combustion equipment, 
including new combustion equipment, to be used as supplementary heat. These “hybrid heat” 
configurations partially electrify the space heating. Unlike new construction, existing buildings may have 
particularly high heating loads that cannot be effectively or cost-effectively met by heat pumps alone in 
some climates and applications.  


 


Add new text as follows: 


R502.3.4 Ductwork. HVAC ducts newly installed as part of an addition shall comply 
with Section R403. 


Exception: Where ducts from an existing heating and cooling system are extended 
into an addition and the capacity of the heating or cooling equipment is not increased, 
Sections R403.3.5 and R403.3.6 shall not be required. 


Currently, ducts that extend an existing system into an addition are exempt from all of the requirements 
for new ductwork, including the requirements for duct construction. While it can be reasonable to exempt 
these ducts from the duct testing requirements, all of the other requirements should still apply. This 
modification closes that loophole. It does provide an exemption from duct testing, but only when the 
system extension doesn’t increase the equipment size.  


 


Revise text as follows: 


R502.3.34 Service hot water systems. New service hot water systems that are part of the 
addition and serve multiple dwelling units shall comply with Section C502.4. New service hot 
water systems that are part of the addition and serve individual dwelling units shall comply with 
Section R403.5 and this section. 
 


These edits implement the restructuring discussed above in the introduction. It also directs central 
systems that serve multiple dwelling units to the commercial section to ensure that they are subject to all-
electric requirements that are appropriate for larger, central systems.  


 


  


 
17 “Achieve Comfort and Reliable Performance with Cold-Climate Heat Pumps.” Zero Energy Project, 6 Feb. 2020, 
https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-
pumps/#:~:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20hea
ting%20systems%20such,3%20at%205%C2%B0F. 



https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/%23:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion-based%20heating%20systems%20such,3%20at%205%C2%B0F

https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/%23:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion-based%20heating%20systems%20such,3%20at%205%C2%B0F

https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/%23:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion-based%20heating%20systems%20such,3%20at%205%C2%B0F
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Add new text as follows: 


R502.4.1 Service hot water equipment replacement. New combustion equipment used 
for water heating that is part of the alteration shall comply with Section R501.7. 


This requires the installation of combustion water heating equipment that is both more efficient and less 
likely to worsen indoor air quality as stipulated in R501.7. Where jurisdictions would like to move toward 
electrification but allow supplementary water heating, alternative language is provided.  


 


Alternate Add new text as follows: 


R502.4.1 Service hot water equipment replacement. Where service hot water systems 
are replaced, new primary water heating equipment shall be heat pump equipment. Where 
new or existing combustion equipment is used to provide supplementary water heating, 
the equipment shall comply with Section R501.7. 


This provision requires partial electrification, providing a “hybrid” water heating system that is reliant 
on heat pump technology primarily, but allowed to use combustion equipment for supplementary heating.  


 


Revise text as follows: 


R502.3.4 R502.5 Lighting and power. New lighting and electrical power systems that are part of 
the addition shall comply with this section and Section R404.1. 


Previously this section only included requirements for lighting. The edit changes the scope of the section 
to include power, aligning it with the commercial section of the code and allowing it to accommodate 
additional requirements related to power such as EV charging, electrical service replacements, etc.  


 


Add new text as follows: 


R502.5.1 Lighting equipment. New interior and exterior lighting serving additions shall be 
electric. Fuel gas lighting systems shall be prohibited. 


While the use of gas lighting is nearly extinct for both indoor and outdoor new construction uses, gas 
lamps remain a nostalgic feature in some residential buildings. Similar to the new construction language, 
it is critical to ensure that the adoption of this overlay prohibits new installations of gas lighting and the 
gas infrastructure they require.  


 


Add new text as follows: 


R502.5.1 Electric vehicle charging infrastructure. New parking facilities, new parking 
spaces added to existing parking facilities and new attached and detached garages shall 
comply with Section R404.5.  


It is critical to install EV charging infrastructure when construction provides an opportunity. R404.5 
requires one and two-family dwellings and townhouses to have one parking space with an EV Ready 
space that is sized to accommodate the most common EVSE on the market. The requirements for EV 
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charging infrastructure for multifamily buildings are referenced to the commercial requirements as those 
are more appropriate for EV charging in parking lots. 


 


Add new text as follows: 


R502.5.2 Renewable energy infrastructure. Additions shall comply with the 
requirements of Section R502.5.2.1 or R502.5.2.2. 


Exception: Additions where the new roof area is less than less than 600 square feet 
(55 m2) of roof area oriented between 110 degrees and 270 degrees of true north. 


R502.5.2.1 One- and two- family dwellings and townhouses. Where an addition 
with a roof is added, the dwelling unit shall comply with Section R404.4. 


R502.5.2.2 Group R occupancies. Where an addition with a roof is added to an 
R-2, R-3 or R-4 occupancy, the building shall comply with Section C502.5.3.  


The requirements in the Building Decarbonization Code for renewable energy systems reference 
buildings and so don’t capture additions, as they are not stand-alone buildings. This section uses the 
addition to trigger the requirements, ensuring that new additions with roofs also have solar-ready zones 
or are provided with solar generation in accordance with the occupancy type, referring R-2, R-3, and R-4 
occupancies to the commercial section for additions. It also draws the distinction between the building 
and the dwelling unit, as two-family or townhouse structures contain several units within the same 
building, this measure is targeted at the individual unit level. It includes an exception for additions with 
less than 600 sf of roof area since they are not large enough for the solar-ready zone required in the 
Building Decarbonization Code. 


 


Add new text as follows: 


R502.5.3 Energy storage infrastructure. Additions with new attached or detached 
garages shall comply with Section R404.6.  


New attached and detached garages provide an ideal location for energy storage systems in residential 
construction. This provision requires energy storage readiness that meets the requirements of the 
Building Decarbonization Code be include in these projects. 


 


Add new text as follows: 


R502.6 Additional Efficiency Packages. Additions shall comply with Sections R506.1. All-electric 
buildings shall be required to select one package and mixed-fuel buildings shall be required to select 
two packages. Alterations to the existing building that are not part of the addition, but permitted 
with the addition, shall be permitted to be used to achieve this requirement. 


Exceptions: 


1. Additions that increase the building’s total conditioned floor area by less than 25 percent.  


2. Additions that do not include the addition or replacement of equipment covered by 
Sections R403.5 or R403.7. 
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3. Additions that do not contain conditioned space. 


4. Where the addition alone or the existing building and addition together comply with 
Section R405 or R406.  


There are many opportunities to cost-effectively improve the efficiency, comfort and indoor air quality of a 
home during an alteration. This section works with the new section R506 (see below for more) to bring 
additional energy efficiency through implementing the additional efficiency packages in R408 in “substantial” 
additions. The section requires one package in most additions just like new buildings. It also includes a series 
of important exceptions for additions that may not be able to reasonably implement an additional efficiency 
package due to limited scope and for additions that comply through sections R405 or R406.  


All-electric homes typically use less energy when compared to mixed-fuel homes. By requiring additions 
served by combustion equipment to select two energy efficiency packages, this measure seeks to 
encourage electrification and improve the efficiency of existing buildings. Language is identical between 
the all-electric and mixed-fuel sections to recognize the variety of existing building configurations and 
systems, even under an “all-electric” application, the electrification at strategic points may not 
individually result in an all-electric building.  


 


R503 ALTERATIONS  
Revise text as follows: 


R503.1 General. Alterations to any building or structure shall comply with the requirements of 
the code for new construction, without requiring the unaltered portions of the existing building or 
building system to comply with this code. Alterations shall be such that the existing building or 
structure is not less conforming to the provisions of this code than the existing building or 
structure was prior to the alteration. 


Alterations shall not create an unsafe or hazardous condition or overload existing building 
systems. Alterations shall be such that the existing building or structure does not use more energy 
than the existing building or structure prior to the alteration. Alterations to existing buildings shall 
comply with Sections R503.1.1 through R503.1.4 R503.2 through R503.6. 


These edits implement the restructuring discussed above in Section R501. The new referenced sections 
are the subsections dedicated to building systems and additional efficiency.  


 


Add new text as follows: 


R503.1.1 Change in space conditioning. Any unconditioned or low-energy space that is 
altered to become conditioned space shall be required to be brought into full compliance 
with this code. 


Exceptions: 


1. Where the simulated performance option in Section R405 is used to comply with 
this section, the annual energy cost of the proposed design is permitted to be 110 
percent of the annual energy cost otherwise allowed by Section R405.2. 
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2. Where the Total UA, as determined in Section R402.1.5, of the existing building 
and the addition, and any alterations that are part of the project, is less than or 
equal to the Total UA generated for the existing building. 


3. Where complying in accordance with Section R405 and the annual energy cost or 
energy use of the addition and the existing building, and any alterations that are 
part of the project, is less than or equal to the annual energy cost of the existing 
building. The addition and any alterations that are part of the project shall comply 
with Section R405 in its entirety. 


This content is located in the additions section in the model code (Section R502.2). As part of the restructuring 
needed for this overlay, it has been relocated here since it describes an alteration project. The requirements 
have not been changed, but the relocation will improve the usability and enforceability of the code. 


R503.1.1.1 Garages and basements. Garages and basements in single family 
and two-family residential buildings and townhouses converted to conditioned 
space, the space shall comply with R501.7. Where the space contains water 
heating equipment, the space shall comply Section R404.7.2. 


A common alteration and space conditioning change in residential construction is the conversion of a 
garage or basement space. This is also a location that most often contains water heating equipment. By 
implementing electrification readiness requirements at the time of that renovation, costs for replacement 
of combustion water heating equipment will be greatly reduced in the future. The explicit link back to 
combustion equipment requirement will ensure safety for residents and families to spend longer periods 
of time in those spaces.  


 


Add new text as follows: 


R503.1.2 Substantial improvement. Buildings undergoing substantial improvements 
shall comply with Sections R402.4 and R404.7, and one of the following:  


1. For each dwelling unit in the project, achieve an ERI score of 80 or below, without 
on-site renewable energy included in accordance with RESNET/ICC 301.  


2. Meet a site EUI by building type in accordance with ASHRAE Standard 100 
Table 7-2a. 


Substantial improvements are extensive alterations that have significant scope, large project budgets 
relative to the value of the building and are more likely to already include major systems that could 
include combustion equipment. The larger scopes and budgets of substantial improvements are likely to 
occur infrequently within a building lifecycle and create the best opportunity to significantly increase 
efficiency and establish full electric ready infrastructure for the building and its systems. 


 


Add new text as follows: 


R503.1.3 Combustion equipment. New combustion equipment serving alterations shall 
comply with Section R501.7. 
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Requiring the installation of combustion space and water heating equipment that is both more efficient 
and less likely to worsen indoor air quality in alterations can both reduce carbon emissions and improve 
the health of building occupants. Requiring certain types of alterations to implement energy efficiency 
measures as described in Section R503.6 will also cost-effectively reduce a home’s utility bills. 


 


Add new text as follows: 


R503.1.4 Building Performance Standards. Where the building is subject to 
[OFFICIAL NAME OF THE LOCAL BUILDING PERFORMANCE 
STANDARD], the permit application for the alteration shall include a report that 
includes the following: 


1. The current or last reported EUI of the building 


2. The performance targets from [NAME OF THE LOCAL BUILDING 
PERFORMANCE STANDARD] that will be applicable to the building within 
five years from the date of the permit application 


Where the current or last reported EUI exceeds the performance targets that will be 
applicable in the next five years, the report shall also include a plan describing how the 
building will be brought into compliance. The report shall include energy efficiency 
upgrades and operational improvements that will be made to the building before the 
applicable target goes into effect and the impact of the alteration under permit review. 


Exception: Where the total building performance of the building with the alteration 
determined in accordance with Section C407 demonstrates compliance with the 
performance targets identified in the report required by this section.  


Some jurisdictions include low-rise multifamily in their Building Performance Standard (BPS) because 
the BPS application is based on overall square footage of buildings, unrelated to building height which is 
used in the energy code. In these jurisdictions, it is important that all alterations support and reinforce 
the BPS. Alterations that are undertaken without consideration of impending BPS performance targets 
represent a significant missed opportunity. This section requires that consideration by creating a 
requirement that permit applications include the building’s current performance and any BPS 
performance targets that will be in effect in the next 5 years, the typical compliance cycle for US-based 
BPS. Where a building does not already meet those targets, it will be required to also submit what is 
effectively a plan for compliance with the BPS. This will ensure that project teams are thinking about a 
proposed alteration within the larger context of what will be required to meet up-coming BPS 
requirements. The exception allows the compliance path to be avoided when the alteration is complying 
by performance modeling and that modeling shows that the alteration will bring the building into 
compliance with the BPS performance target. 


It may be necessary to modify the language in this provision to align with the terminology that is used in 
the official BPS regulation to maximize correlation and usability. For example, the provision can be 
modified to align with a carbon-based BPS by replacing “EUI” with “CUI” throughout and adding the 
following definition: 


CARBON USE INTENSITY (CUI). An expression of building carbon emissions in terms of the 
equivalent carbon emissions of the net energy divided by gross floor area. 
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This definition defines a carbon use intensity that parallels the definition of EUI. It is a carbon metric 
where carbon emissions are divided by gross floor area in order to compare the emissions of different 
buildings or assess the performance a building’s carbon emissions against a target.  


 


Renumber as follows: 


R503.1.1 R503.2 Building envelope.  


R503.1.1.1 R503.2.1 Replacement fenestration.  


These edits implement the restructuring discussed above in Section R501. The content of the sections 
is unaffected.  


 


Revise text as follows: 


R503.1.2R503.3 Heating and cooling systems. New heating, and cooling systems HVAC ducts 
newly installed as part of an alteration shall comply with Section R403 and this section. 
Alterations to heating, cooling and duct systems shall comply with this section.  


New HVAC and ducts in an alteration must meet the requirements for new construction of Section R403 
along with specific requirements in this section tailored for decarbonization of existing buildings. Work 
that is purely alteration to HVAC is directed to follow specific language in this section. 


 


Add new text as follows: 


R503.3.1 Ducts. Ducts and air handlers that are a part of the alteration shall be installed 
in accordance with this section. 


R503.3.1.1 New ducts. Newly installed ducts and air handlers shall be installed 
in accordance with R403.3. 


Exception: Where the capacity of the heating or cooling equipment is not 
increased Sections R403.3.5 and R403.3.6 shall not be required. 


R503.3.1.2 Existing ducts. Existing duct systems shall be tested in accordance 
with Section R403.3.5 and shall have a total leakage less than or equal to 12.0 
cubic feet per minute (339.9 L/min) per 100 square feet (9.29 m2) of conditioned 
floor area.  


Exceptions:  


1. Where the total length of all ducts in the system is increased by less than 25%.  


2. Where less than 25% of the registers, and less than 25% of the total 
length of the ducts in the system are relocated.  


 During an alteration, building owners often re-use and extensively alter their ductwork without testing 
and meeting any kind of air-leakage requirement. Because the standards for duct construction in the 
IECC have changed dramatically over time, existing duct systems often have substantial leakage far 
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beyond what is allowed in new construction. This section requires that existing ductwork that is 
substantially altered will have to meet a maximum leakage requirement. The leakage criterion is set at 3x 
the requirement for new construction, so the altered ductwork would not be required to be as tight as new 
construction. Existing ductwork that does not receive substantial alteration is unaffected by this section. 


 


Add new text as follows: 


R503.3.2 System Sizing. New heating and cooling equipment that is part of an alteration 
shall be sized in accordance with Section R403.7 based on the existing building features 
as modified by the alteration.  
  


Exception: Where it has been demonstrated to the code official that compliance with 
this section would result in heating or cooling equipment that is incompatible with 
the remaining portions of the existing heating or cooling system.  


Oversized equipment results in increased energy use, decreased occupant comfort and increased wear-
and-tear on equipment. Oversized equipment is also less effective at dehumidification. Like-for-like 
equipment replacement are particularly vulnerable to oversizing. This requirement ensures that new 
heating and cooling equipment installed in existing buildings is properly sized based on the buildings 
features as modified by the alteration. It provides an exception for situations where right-sizing 
equipment may create an incompatibility with the rest of the system (as can be the case with steam 
systems where boilers are sized to the radiators/convectors and not the building). 


 


Add new text as follows: 


R503.3.3 Controls. New heating and cooling equipment that are part of the alteration 
shall be provided with controls that comply with Section R403.1 and Section R403.2. 


Controls are a vital component of effective and efficient operation of heating and cooling systems and 
older controls that do not meet current code requirements significantly hamper efficiency in buildings. 
This section requires that new heating and cooling equipment installed as part of an alteration be 
provided with controls that will ultimately reduce the energy use and thus utility bills of an existing 
building. This section also ensures that thermostats are demand responsive, thus improving the resiliency 
and reducing emissions of the electrical grid.  


 


Add new text as follows: 


R503.3.4 Space heating. New combustion equipment used for space heating that is part 
of the alteration shall comply with Section R501.8. 


This ensures the installation of combustion space heating equipment that is both more efficient and less 
likely to worsen indoor air quality as required in Section R501.8. 
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Add new text as follows: 


R503.3.4.1 Partial electrification of space heating. New and replacement 
combustion equipment used for space heating shall only be permitted to be 
installed as supplementary heating controlled in accordance with R501.8. 


Where there are technical barriers to the full electrification of a building’s space heating system, hybrid 
heat systems that combine heat pumps with combustion equipment are an effective strategy to reduce 
carbon emissions through improving the efficiency of the system and reducing onsite combustion emissions. 
In these systems, a heat pump serves most of the heating loads and the combustion equipment only operates 
when the heat pump is unable to keep up with heating demand, particularly during low outdoor 
temperatures. By prohibiting new combustion equipment except as supplementary heat, this section requires 
that existing combustion heating systems be converted to hybrid heat systems at equipment replacement.  


 


Add new text as follows: 


R503.3.5 Cooling equipment. New and replacement unitary air conditioners shall be 
electric heat pump equipment sized and configured to provide both space cooling and 
space heating. Any other space heating systems that serve the same zone shall be 
configured as supplementary heat in accordance with Sections R403.1.2 and R501.8.  
 


Exception: Where a space heating system serves multiple dwelling units the system 
is not required to be configured to supplementary heat.  


 
Unitary air conditioners are essentially cooling-only heat pumps. AC replacement therefore provides a 
valuable opportunity to electrify or partially electrify space heating. This section requires that when AC 
equipment is replaced that it gets replaced with a heat pump sized for the home’s heating load. It also 
requires that any existing heating system be reconfigured as supplementary heating. This allows existing 
heating equipment to remain as a backup heating system, which is particularly important in buildings 
that are required to have emergency backup power for heating. 


 


Add new text as follows 


R503.3.6 Combustion cooking. Where a space that is part of the alteration includes 
combustion equipment for domestic cooking, the domestic cooking equipment shall be 
provided with exhaust equipment that complies with Sections M1503.2 through M1503.4 
of the International Residential Code and the following: 


1. The exhaust fan shall be sized to provide no less than 150 CFM of intermittent airflow. 


2. The domestic cooking equipment shall be provided with makeup air in 
accordance with Section M1503.6.1 and makeup air dampers that comply with 
Section M1503.6.2 of the International Residential Code.  
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Gas cooking can release levels of pollutants that, if they were measured outside, would violate the Clean 
Air Act.18 As a result, households with gas cooking have nearly three times the rate of treatment for 
asthma.19 Outside of commercial kitchens, the mechanical code has only limited ventilation requirements 
for cooking, only requiring ventilation for the room and not the cooking appliance itself. It also does not 
differentiate between gas and electric cooking, despite the significantly higher level of pollutants from gas 
cooking.20 Ventilation has not always been required in spaces with cooking, so many existing buildings do 
not have any mechanical ventilation at all. This provision improves the health and indoor air quality of 
buildings with gas cooking by requiring that spaces with combustion cooking that undergo an alteration 
be equipped with appropriate ventilation for gas cooking. It requires exhaust specifically at the cooking 
equipment, and not just the space. It also requires makeup air to ensure that the exhaust fans are 
effectively exhausting contaminants. The ventilation rate has been set at 150CFM. This is higher than the 
requirement in the mechanical code in order to account for the higher concentration of pollutants in gas 
cooking. The exhaust rate is based on Washington state code requirements for ventilation of gas cooking. 


 


Revise text as follows: 


R503.1.3 R503.4 Service hot water systems. New service hot water systems that are part of the 
alteration and serve multiple dwelling units shall comply with Section C503.4. New service hot 
water systems that are part of the alteration and serve individual dwelling units shall comply with 
Section R403.5 and this section. 


 
This provision ensures that systems that serve multiple dwelling units comply with the commercial 
alterations section, which has requirements that are more appropriate for large central systems. It directs 
smaller systems that serve individual dwelling units to comply with the new construction requirements in 
Chapter 4 and new water heating electrification requirements for water heating in the subsections. The 
numbering change implements the restructuring discussed above in Section R501.  


 


Add new text as follows: 


R503.4.1 Service hot water equipment replacement. New combustion equipment used 
for water heating that is part of the alteration shall comply with Section R501.7. 


This requires the installation of combustion water heating equipment that is both more efficient and less 
likely to worsen indoor air quality as stipulated in R501.7 


 


  


 
18 Gillis, J. and Nilles, B. (2019). “Your Gas Stove Is Bad for You and the Planet” The New York Times. 
www.nytimes.com/2019/05/01/opinion/climate-change-gas-electricity.html 
19 Jarvis et al. (1996) “Evaluation of asthma prescription measures and health system performance based on emergency 
department utilization.” https://www.ncbi.nlm.nih.gov/pubmed/8618483 
20 D. Michanowicz, et al. (2022) “Home is Where the Pipeline Ends: Characterization of Volatile Organic Compounds Present in 
Natural Gas at the Point of the Residential End User.” American Chemical Society. 



https://www.ncbi.nlm.nih.gov/pubmed/8618483
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Revise text as follows:  


R503.1.4 R503.5 Lighting. New lighting and power systems that are part of the alteration shall 
comply with Section R404.1 and this section. 


 
This minor change adds “power” to the title and scope of R503.5 so that decarbonization requirements 
related to electrical power can be added to the section. 


 


Add new text as follows: 


R503.5.1 Electrical Service replacement. Where a building electrical service is 
replaced, the new electrical service shall include electrical capacity sized in accordance 
with IRC Section E3702 for the following future branch circuits:  
  


1. Replacement of all currently installed combustion equipment used for cooking 
with electric cooking equipment  


2. Replacement of all currently installed combustion equipment used for space 
heating with electric heat pump equipment or reverse-cycle chiller sized for the 
heating load of the building in accordance with R403.7 based on the existing 
building features  


3. Replacement of all currently installed combustion equipment used for water 
heating with electric heat pump equipment sized for the service hot water load of 
the building 


4. Replacement of all currently installed combustion equipment used for clothes 
drying with electric clothes drying equipment 


5. Replacement of all currently installed combustion lighting with electric lighting.  


6. Electric vehicle charging infrastructure in accordance with Section R404.5  


7. Energy storage infrastructure in accordance with Section R404.6  


8. Renewable energy infrastructure in accordance with Section R404.4  


The required capacity of space and water heating equipment shall be able to be reduced by 
any energy recovery systems serving the water or space heating equipment in the building. 


One potential significant cost in electrification retrofit projects is electrical service replacement. This 
section ensures that if a building service is being replaced that it must be sized for the full electrification 
of combustion equipment in the building – space heating, water heating and cooking – and for the 
addition of the EVCI requirements in R404.5. “Electrification-sizing” the electrical service at the time of 
normal replacement is the most cost-effective approach to providing sufficient capacity for individual 
electrification retrofits. This will remove that barrier for future electrification retrofits. 
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Add new text as follows: 


R503.5.3 Electric vehicle charging infrastructure. Alterations shall be provided with 
electric vehicle charging infrastructure in accordance with this section.  
  


R503.5.3.1 One- and two-family dwellings and townhouses. An alteration of a 
one- and two-family dwelling and townhouse where any of the following apply 
shall meet the requirements of R404.5.1.  


1. Substantial improvements  


2. Where the alteration includes a new dedicated attached or detached 
garage or on-site parking space 


3. Where alteration work in a garage includes the installation of a new 
branch circuit  


This section requires new parking facilities to meet the EV charging requirements in the new construction 
portion of the Building Decarbonization Code. While this is implicitly required by Section C501, the 
addition of this section makes it explicit for greater clarity and enforceability.  


R503.5.3.2 R-2 occupancies. Alterations to existing parking facilities in R-2 
occupancies shall comply Section C503.5.3.  
 


This section requires that any substantial alteration or alteration that includes a new attached or detached 
garage of single and two-family dwellings or townhouses meets the electric vehicle charging infrastructure 
requirements in Section R404.5.1. R404.5.1 requires one and two-family dwellings and townhouses to have 
one parking space with an EV Ready space that is sized to accommodate the most common EVSE on the 
market. The requirements for EV charging infrastructure for multifamily buildings are referenced to the 
commercial alteration requirements as those are more appropriate for EV charging in parking lots. 


 


Add new text as follows: 


R503.5.4 Fuel gas lighting equipment. Fuel gas lighting systems shall not be installed.  


While the use of gas lighting is nearly extinct for both indoor and outdoor new construction uses, gas 
lamps remain a nostalgic feature in historic neighborhoods. Since the IRC Chapter 24 Fuel Gas does not 
prohibit the installation of fuel gas lighting, it is critical to ensure that the adoption of this overlay does 
prohibit these installations. 


 


Add new text as follows: 


R503.5.5 Renewable energy infrastructure. Substantial improvements and alterations 
that include roof replacements shall meet the requirements of R404.4.  


Exception: Where roof replacements do not alter the existing structure and it has 
been demonstrated to the code official that the existing structure cannot support the 
addition of solar panels.  


Roof replacements need to include the solar readiness requirements or install solar as specified in R404.4. 
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Add new text as follows: 


R503.6 Additional Efficiency Packages. Substantial energy alterations shall comply with 
Sections R506 in accordance with this section. All-electric buildings shall install one package and 
mixed-fuel buildings shall install two packages.  


Exceptions: 


1. Alterations that are permitted with an addition complying with Section R502.6. 


2. Where the alteration complies with Section R405 or R406.  


This section works with the new section R506 (see below for more) to bring additional energy efficiency 
through implementing the additional efficiency packages from R408 in “major alterations”. It is 
structured to apply only to substantial energy alterations. This ensures that this requirement will only be 
triggered by projects that already have a large enough scope for which there are multiple package 
options available to implement. All-electric homes are required to select one while mixed-fuel buildings 
are required to select 2, ensuring that fossil fuels are additionally conserved through efficiency gains. 
Exceptions for alterations that are permitted and comply in conjunction with an addition and alterations 
that comply with sections R405 and R406 are presented.  


 


R505 CHANGE OF OCCUPANCY 


Add new text as follows:  


R505.1.2 Combustion equipment. New combustion equipment shall not be installed in a 
space undergoing a change of occupancy.  
 


This provision will result in the partial electrification of a change of occupancy by prohibiting the 
installation of new combustion equipment. Existing combustion equipment is allowed to remain or be 
extended into the changed spaces. This would build on whatever electrification provisions the jurisdiction 
chooses for the alterations section and should be seen as going beyond the requirements for alterations. 
 
 
Add new text as follows:  


R505.2 Additional energy efficiency packages. Where a space undergoing a change of 
occupancy is served by combustion equipment, it shall install one additional efficiency package 
option in addition to the requirements of Section R401.2.5. 


Exception: Alterations complying with Section R503.1.2 or R503.6. 


Many changes of occupancy are subject to full code compliance, which includes Section R408. This 
section requires that changes of occupancy that are served by combustion equipment implement an 
additional package option beyond new construction, for a total of two packages. The provision includes 
an exception for mixed-fuel alterations that are already required to comply with the ERI or EUI 
requirements of R503.1.2 or the additional package required by Section R503.6. 
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RESIDENTIAL OVERLAY (MIXED-FUEL) 


R506 ADDITIONAL EFFICIENCY 


Add new text as follows:  


SECTION R506 
ADDITIONAL EFFICIENCY PACKAGE OPTIONS 


R506.1 General. This section establishes additional requirements to achieve additional energy 
efficiency in existing buildings. Additional efficiency package options for compliance with 
Section R502.6, R503.6, and R505.2 are as follows: 


1. Enhanced envelope performance in accordance with Section R408.2.1. 


2. More efficient space-conditioning equipment performance in accordance with Section R408.2.2 


3. Reduced energy use in service water-heating in accordance with Section R408.2.3 


4. More efficient duct thermal distribution system in accordance with Section R408.2.4 


5. Improved air sealing and efficient ventilation system in accordance with Section R408.2.5 


 
Section R408 was added to the IECC in 2021. It requires new homes to include an additional efficiency 
option to achieve greater efficiency. There is one significant gap in R408, it does not apply to additions or 
alterations. R502 and R503 do not reference R408 in the sections with which additions and alterations 
must comply. The exclusion from Section R408 is a significant missed opportunity for efficiency in 
additions and alterations.  


This proposal creates a framework to apply R408 to additions and substantial alterations. It creates a 
new Section R506 that provides guidance for how to utilize R408 packages for existing buildings. It works 
in conjunction with new sections R502.6 and R503.6 (see above) that establish which additions and 
alterations will need to comply with this section.  


Where adopted, jurisdictions should include the revisions to Section R408 that are captured in the new 
construction versions of the Building Decarbonization Code which removes the incentive for more 
efficient gas equipment for all-electric requirements and adds an additional option for water heating 
systems for mixed fuel buildings. 


 


Chapter 6 – Referenced Standards 
Add new standard as follows: 


ASHRAE 
100---2018: Energy Efficiency in Existing Buildings 


  R503.1.2 
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There are 5.9 million existing commercial buildings in the U.S. comprising 
97 billion square feet.1 New construction represents less than 2% of 
building activity in any given year, leaving a vast amount of outdated 
technologies in current building stock. By requiring existing buildings to be 
more energy efficient, cities could cut about 30% of all urban emissions by 
2050.2 Decarbonization retrofits will also aid jurisdictions in aligning climate 
goals with public health and equity goals. A growing number of studies are 
highlighting the impact of indoor fossil fuel combustion and health, raising 
calls for electrification of buildings. In addition to the operational energy- 
and carbon-saving benefits from retrofits of existing buildings, it’s worth 
noting the high levels of embodied carbon in construction materials that 
could be saved (mainly in steel, concrete, and windows) by reusing and 
improving existing buildings rather than demolishing and rebuilding.3 

New Buildings Institute’s Decarbonization Building Code4 provided 
the first off-the-shelf solution for jurisdictions to transform energy codes 
into decarbonization codes for new buildings. Expanding where that 
document left off, the Existing Building Decarbonization Code seeks 
to complement the original by adding provisions specifically for existing 
buildings. Utilizing a familiar structure provided by the existing buildings 
chapter (Chapter 5) in the International Energy Conservation Code 
(IECC) this overlay creates requirements that are specifically tailored to 
support decarbonization using the opportunities presented by common 
lifecycle events in existing buildings. It is meant to work in conjunction with 
the provisions in the Building Decarbonization Code, utilizing many of 
its definitions and requirements and adapting them to existing buildings. 

The Building Decarbonization Code was able to rely on the efficiency 
gains of the IECC 2021 for new construction and did not include any 
efficiency provisions. For existing buildings, each construction event in the 
lifecycle provides an opportunity to lower a building’s carbon footprint. 
The provisions presented here have been crafted to match reasonable 
and effective decarbonization strategies to these events, pairing these 
opportunities to decarbonize with additional efficiency to create buildings 
that see additional benefits from electrification. The overlay also incorporates 
trigger events and solutions for the inclusion of grid integration measures 
including renewable energy production, electric vehicles, and battery 
storage. Continuing to recognize that not every jurisdiction is looking to 
require mandatory electrification in all retrofits in their next code cycle, 
options for full electrification and electric-ready are presented here.

1 https://www.eia.gov/consumption/commercial/

2 According to a September 2019 report by Coalition for Urban Transitions https://urbantransitions.global/en/publication/climate-
emergency-urban-opportunity/

3 https://newbuildings.org/embodied-carbon-conundrum-solving-for-all-emission-sources-from-the-built-environment/

4 https://newbuildings.org/resource/building-decarbonization-code/

Introduction and Background
Jurisdictions across the United States have realized their building sector climate 
goals cannot be reasonably achieved by addressing new construction alone. 
As policymakers seek solutions to drive carbon emissions reductions in existing 
buildings, their current options are limited relying primarily on benchmarking and 
disclosure policies and building performance standards. Additional options for 
existing building decarbonization must be developed and presented rapidly to 
address the variety of physical and political realities jurisdictions face. 
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Key Strategies for Existing Buildings

EFFICIENCY 
Existing buildings were built to a variety of previous 
codes, and many do not perform as well as new 
construction, even those that have been updated over 
time. Provisions that require strategic, opportunistic 
efficiency improvements are critical to get the existing 
building stock decarbonized. These range from 
improving the efficiency of equipment replacements 
to an application of the additional efficiency options in 
Sections C406 and R408 in existing buildings. Many 
jurisdictions will find it necessary to continue to allow 
for the installation of new combustion equipment in 
existing buildings, making it additionally important 
to adopt provisions to improve the performance of 
combustion equipment when it is allowed. These 
include requirements to improve efficiency, reduce 
emissions, and improve indoor air quality.

ELECTRIFICATION 
Electrification in existing buildings follows several 
paths including provisions for full electrification 
of a whole building, addition, building system, or 
individual piece of equipment. When these provisions 
are targeted to an individual building system 
that system will be fully electrified even if other 
parts of the building may still include combustion 
equipment. Depending on the building type or piece 
of equipment, the path toward electrification may 
also result in “hybrid” building systems that use both 
electricity and fossil fuels. Where systems are not fully 
electrified, providing electric ready infrastructure will 
future-proof the next round of retrofits. 

GRID INTEGRATION 
Buildings that rely increasingly on electricity for 
their primary or sole source of energy also need to 
adopt technology that can support grid integration. 
Targeting key technologies like renewable energy, EV-
charging, battery storage, and demand response will 
allow existing buildings to support a heathly grid. By 
selecting optimized lifecycle events for the mandatory 
installation of these technologies, buildings will benefit 
from the lowest cost retrofit solutions and obtain the 
benefits of the installations themselves: lower cost 
utility bills and increased resilience.

BUILDING PERFORMANCE 
Many jurisdictions have begun to consider and adopt 
policies, most commonly building performance 
standards (BPS), to address the actual performance 
of existing buildings in an effort meet their climate 
goals. Provisions for needed efficiency, system-by-
system electrification, and onsite renewable energy 
generation will integrate with BPS to aid in overall 
building sector decarbonization and energy use 
reductions, the main objectives of currently adopted 
BPS. Where jurisdictions will not adopt a BPS, 
and for buildings that fall below size thresholds for 
regulation, the overlay will provide the opportunity to 
advance existing building decarbonization without 
performance regulations, closing an important gap 
created by most BPS policies.
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How to Use This Document

The Existing Building Decarbonization Code is presented in two 
parallel electrification and mixed fuel paths, similar to the new 
construction version. Specific code language to be used in the 
amendment process is provided for each of the pathways.

The Existing 
Building 
Decarbonization 
Code includes 
provisions for:  

efficiency

renewable energy

electric vehicle 
charging

energy storage

The electrification path includes provisions 
to fully electrify buildings or building 
systems, while introducing increased 
efficiency. 

1
ALL-ELECTRIC

2
MIXED-FUEL

The code amendments are presented in strikethrough and underline 
formatting that is commonly used in the amendment process. 

The strikethrough markup indicates the deletion of portions of code text. 

The underlined markup indicates the addition of portions of code text. 

Both paths restructure Chapter 5 of the IECC to 
improve usability generally and to make it easier 
to incorporate new measures for decarbonization 
provisions. The most noticeable change is the 
renumbering of sub-sections so building systems 
have consistent numbering in both the residential 
and commercial sections and in the additions 
(C502/R502) and alterations (C503/R503) sections: 
envelope is always 50x.2, mechanical systems are 
always 50x.3, water heating is always 50x.4, lighting 
and power is always 50x.5. 

Amendments are followed by narrative text where 
needed to explain why a change was made, how 
the code relates to other I-Code language, and/

or why certain exceptions were carved out in the 
new language. Narrative text should be removed 
for any formal adoption process or repurposed as 
background information or a reason statement. 

Jurisdictions are not limited to using either the 
electrification or mixed-fuel paths in their entirety. If 
these full pathways do not support individual goals 
or political reality of a particular market, jurisdictions 
can select only a subset of the sections from one of 
the paths or even mix and match sections from both 
paths. The Existing Building Decarbonization Code 
is structured to be flexible and allow jurisdictions to 
find the solution that supports their climate goals 
while meeting the needs of their communities.

The mixed-fuel path includes provisions 
to only partially electrify building systems, 
allowing hybrid systems that utilize both 
electricity and natural gas. The mixed-fuel 
path supports decarbonization in buildings 
with combustion equipment by including 
provisions for targeted electrification-
readiness as well as provisions to improve 
the performance and air quality of 
combustion equipment.

NEW BUILDINGS INSTITUTE  |  EXISTING BUILDING DECARBONIZATION CODE  |  5



Application to Different Existing  
Building Retrofits
Retrofit work in existing buildings in the code is best 
captured through the classifications described in the 
International Existing Building Code (IEBC): repair, 
alteration, addition, and change of occupancy. 
Through a building’s life, it is likely to experience 
most, if not all, of these types of work. This overlay 
relies on the relative cost, scale, and scoping 
implications of each of these interventions to present 
solutions for decarbonization. 

To meet long-term climate goals, every replacement 
should be treated as an opportunity to reduce 
energy use and carbon emissions by optimizing 
systems and electrifying equipment. When assessing 
the opportunities to decarbonize assets, owners, 
managers, and operators should leverage large scale 
investments to move beyond aesthetic functions of a 
“face-lift” and plan inclusion of deep decarbonization 
strategies, such as efficiency, electrification, updating 
building controls, and grid-integration of systems 
and equipment. Taking these actions when it makes 
the most financial and structural sense will transform 
buildings into carbon mitigation assets instead of 
liabilities. Targeted provisions that opportunistically 
require onsite renewable energy systems, EV 
charging infrastructure, energy storage, and limited 
electrification readiness where it would be most cost-
effective or more easily accommodated within a larger 
project aid in this transition and are presented in both 
the electrification and mixed-fuel paths.

Additions
Additions are generally treated as new construction 
within code application and enforcement. Key 
differences are that often the addition is smaller than 
the base building and an addition may not necessitate 
the addition of new space conditioning or water 
heating equipment. Because of the differences in 
scope, scale, and energy infrastructure being put into 
additions, the overlay presents specific options for 
new systems and system extensions as they relate to 
the key decarbonization strategies found in the new 
construction version. 

Alterations
Alterations present the most variety in size and 
scale. The IEBC defines three types of alterations 
by these criteria as Level 1, Level 2, and Level 3.5 

5 ICC 2021. International Existing Building Code, accessed at 
https://codes.iccsafe.org/content/IEBC2021P1

Combined with targeting replacements, reconfiguring 
of spaces, and remodeling scopes, this document 
introduces two key definitions based on the IEBC to 
further define points of intervention that are likely to 
be impactful of decarbonization policies: 

• substantial improvement (based on cost of work), 

• substantial energy alteration (based on potential 
energy impact of work)

With these in place, each scale of alteration is 
presented with the best opportunities to transition 
to electrification and add necessary supportive 
measures. 

Change of Occupancy
Many changes of occupancy require at least some 
alterations to the space and building systems. The 
model energy code has specific provisions for 
upgrade requirements where a change of occupancy 
increases energy use. The change of occupancy 
requirements presented here are meant to work in 
conjunction with alteration requirements and add 
clarity and code usability for the specifics of a change 
of occupancy as a critical building lifecycle event to 
leverage where an alteration may not be planned. 
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COMMERCIAL OVERLAY (ALL-ELECTRIC) 

Commercial Overlay (All-Electric) 
Chapter 1 – Scope and Application 
C101 SCOPE AND GENERAL REQUIREMENTS 

Revise text as follows: 

C101.3 Intent. This code shall regulate the design, and construction, repair, alteration, change of 
occupancy, and additions of new and existing buildings for the effective use and conservation 
reduction of greenhouse gas emissions and for the efficient production, use and storage of energy 
over the useful life of each building. This code is intended to provide flexibility to permit the use of 
innovative approaches and techniques to achieve this objective. This code is not intended to abridge 
safety, health or environmental requirements contained in other applicable codes or ordinances. 

Intent has been modified to push beyond simply the inclusion of considerations of greenhouse gas 
emissions and production and storage of energy, to clearly emphasize the intent of the code to regulate 
existing buildings.  

 

Chapter 2 – Definitions 
C202 GENERAL DEFINITIONS 

Add new definitions as follows: 

ELECTRIC EQUIPMENT. Any equipment or appliance used for space heating, service water 
heating, cooking, clothes drying, or lighting that uses electricity as its sole source of energy.  

This new definition for electric equipment is a parallel of the definition of “combustion equipment” 
introduced in the Building Decarbonization Code.  

ENERGY USE INTENSITY (EUI). An expression of building energy use in terms of net 
energy divided by gross floor area. 

EUI is an energy metric used in some performance-based energy policies, including many building 
performance standards (BPS). It is included here to allow provisions of the Existing Building 
Decarbonization Code integrate with BPSs. EUI is not currently defined in the suite of I-Codes, so it is 
added here. If a jurisdiction already has a formal definition of EUI, particularly in a building 
performance standard, then that definition should be integrated here as well. 

SUBSTANTIAL ENERGY ALTERATION. An alteration that includes replacement of two or 
more of the following: 

1. 50% or more of the area of interior wall-covering material of the building thermal 
envelope or fenestration. 

2. 50% or more of the area of the exterior wall-covering material of the building thermal 
envelope or fenestration.  

3. Space-conditioning equipment constituting 50% or more of the total input capacity of the 
space heating or space cooling equipment serving the building. 
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4. Water-heating equipment constituting 50% of more of the total input capacity of all the 
water heating equipment serving the building. 

5. 50% or more of the luminaires in the building 

This new definition for substantial energy alteration is intended to capture projects that have the 
opportunity to greatly increase efficiency by nature of their scope and clarify when certain requirements 
related to the energy use of the building are triggered. By defining such scopes, confusion around generic 
terms like major renovations and applicability of work classifications in the IEBC can be removed. Other 
terms that define large-scale alterations such as Level III alteration or substantial improvement are not 
specific to the energy systems. An alteration could cross their thresholds without having a significant 
impact on the energy systems since they are based on metrics such as monetary value and reconfiguration 
of spaces. Similarly, an alteration that has significant impact on the energy systems of the building may 
not cross these other thresholds.  

SUBSTANTIAL IMPROVEMENT. Any repair, reconstruction, rehabilitation, alteration, 
addition or other improvement of a building or structure, the cost of which equals or exceeds 50 
percent of the market value of the structure before the improvement or repair is started. If the 
structure has sustained substantial damage, any repairs are considered substantial improvement 
regardless of the actual repair work performed. The term does not, however, include either: 

1. Any project for improvement of a building required to correct existing health, sanitary or 
safety code violations identified by the building official and that are the minimum 
necessary to assure safe living conditions. 

2. Any alteration of a historic structure provided that the alteration will not preclude the 
structure’s continued designation as a historic structure. 

The definition of substantial improvement comes from the IBC and IEBC. The term generally aligns with 
vernacular use of “major renovation,” which is not defined in code. It is used as a threshold for when 
certain flood protection requirements are triggered for existing building alterations. Since it is based on 
the monetary value of the alteration, it sets a useful threshold for introducing additional decarbonization 
requirements for large alterations. 

In addition, the Existing Building Decarbonization Code leverages definitions from the Building 
Decarbonization Code including:  

ALL-ELECTRIC BUILDING 
APPLIANCE 
COMBUSTION EQUIPMENT 
COMMERCIAL COOKING APPLIANCES 
ELECTRIC VEHICLE (EV) 
EQUIPMENT 
EV-CAPABLE SPACE  
FUEL GAS 

The use of these terms throughout assumes that adopting jurisdictions will adopt the Building 
Decarbonization Code alongside this existing building overlay.  
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COMMERCIAL OVERLAY (ALL-ELECTRIC) 

Chapter 5 – Existing Buildings 
C501 GENERAL 

Add new text as follows: 

C501.6 Requirements for combustion equipment. Where existing combustion equipment in additions, 
alterations and changes of occupancy is to remain, equipment shall comply with this section.  

 
This section creates an additional set of requirements for combustion equipment when it is allowed to be 
installed in existing buildings. These requirements are intended to generally improve the emissions of the 
equipment and the interior and exterior air quality. 
 

C501.6.1 Phase out documentation. Permit applications for projects retaining existing 
combustion equipment serving space heating and water heating shall include a plan for 
the future replacement of the combustion equipment with electric equipment. The 
documentation shall include the following: 

1. Calculations of the electric load required by the replacement electric equipment 
and of the available electric capacity of the building.  

2. Identification of any existing onsite electrical infrastructure, including but not 
limited to transformers, switchgear, electrical panels and conductors, that will 
need to be altered to accommodate the replacement electric equipment. 

3. Floor plans identifying any spaces that will need to be reconfigured to 
accommodate the replacement electric equipment. 

Where replacements are made with combustion equipment, building owners should understand the need for 
long term phase out and switch to electric equipment to avoid potential abandoned assets. Jurisdictions 
could also expand this section to include specifics related to other policies such as appliance emission 
standards or replacement policies targeting specific dates for combustion equipment phase out.  

 
C501.6.2 Fuel gas pipe testing. All fuel gas piping serving combustion equipment shall 
be tested in accordance with Section 406 of the International Fuel Gas Code. 

Exceptions:  

1. For the purposes of demonstrating compliance with this section, unexposed pipe 
joints and welds shall not be required to be exposed for examination during the test.  

2. Where it has been demonstrated to the code official that the fuel gas piping has 
met the requirements of this section within the previous five years. 

3. Where compliance with this section would require interruption of fuel gas supply 
to combustion equipment that serves other tenant spaces or other dwelling units, 
provided all exposed pipe joints of the piping subject to the requirements of this 
section have been inspected for leaks by means of an approved gas detector, a 
noncorrosive leak detection fluid or other approved leak detection method once 
the equipment has been placed in operation. 
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Gas piping degrades over time, creating the possibility of natural gas leakage. Even though the natural 
gas is treated with mercaptan to give it that rotten egg smell, small leaks may go undetected, particularly 
in buildings where pipes are not exposed and older buildings that are likely to have envelopes that are 
less tight than newer construction. According to US DOE, building leakage accounts for nearly 27% of 
the natural gas leakage in the US natural gas distribution system.6 Leaking natural gas represents a loss 
in energy, and even small leaks can add up over long periods of time. Additionally, natural gas is also a 
potent Green House Gas, with over 86 times the global warming potential of CO2 on a short-term basis.  

The installation of new gas equipment provides an ideal time to test gas pipe leakage. Contractors are 
already on site and the gas will often be partially or fully turned off for the new equipment installation. 
Additionally, new equipment installation can disturb and inflict additional stresses on existing piping, 
creating opportunities for the formation of new leaks where existing natural gas piping has weakened but 
not previously failed 

This provision requires that existing fuel gas piping be tested like a new installation according the 
International Fuel Gas Code (IFGC). It includes targeted exceptions for elements of the IFGC testing 
methodology that is not appropriate for existing buildings. It also includes an exception for piping that 
has been tested in the last five years in order to prevent repeated testing. Finally, it includes an exception 
to ensure that testing requirements don’t necessitate other tenants losing service, which could be a 
considerable in larger buildings with multiple tenant spaces. In those cases, it only requires visual 
inspection of the exposed joints with a testing fluid.  

 

Add new text as follows: 

C501.7 Heat pump supplementary combustion equipment. Heat pumps having combustion 
equipment and electric resistance equipment for supplementary space or water heating shall have 
controls that limit supplemental heat operation to only those times when one of the following applies:  

 
1. The heat pump is operating in defrost mode.  

2. The vapor compression cycle malfunctions.  

3. For space heating systems, the thermostat malfunctions. 

4. For space heating systems, the vapor compression cycle cannot provide the necessary 
heating energy to satisfy the thermostat setting.  

5. For water heating, the heat pump water heater cannot maintain an output water 
temperature of at least 120°F (49°C) 

New supplementary space and water heating systems for heat pump equipment shall not be 
permitted to have a heating input capacity greater than the heating input capacity of the heat 
pump equipment. 

 
Supplementary heating systems are effectively back-up systems intended to provide heating if the primary 
heat pump system fails, if the operating conditions (heating demand, temperature around the heat pump 
compressor, etc.) exceed the ability of the heat pump to effectively, or cost-effectively, provide heating. 

 
6 “Natural Gas Infrastructure Modernization Programs at Local Distribution Companies: Key Issues and Considerations.” US DOE, 
Office of Energy Policy and Systems Analysis. Washington DC, 2017. 
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Designers sometimes utilize “hybrid heat” systems where combustion equipment provides the 
supplementary heat to address these situations.  

This new section creates a version of the supplementary heating equipment control requirements in 
Section C403 that is customized for existing buildings. It addresses both space and water heating 
applications and ensures that any combustion heating equipment used for supplementary heat is only 
used when the heat pump system is unable to fully meet the buildings heating needs (the language in 
C403 already addresses electric resistance supplementary heat).   

 

C502 ADDITIONS 

Revise text as follows: 

C502.1 General. Additions to an existing building, building system or portion thereof shall 
conform to the provisions of this code as those provisions relate to new construction without 
requiring the unaltered portion of the existing building or building system to comply with this 
code. Additions shall not create an unsafe or hazardous condition or overload existing building 
systems. An addition shall be deemed to comply with this code if the addition alone complies or 
if the existing building and addition comply with this code as a single building. Additions shall 
comply with Sections C502.2 through C502.5. 

These edits implement the restructuring discussed above in the introduction. The content of the sections is 
unaffected. The compliance language from the original Section C502.3 has been moved here. 

The requirement in C502.1 for additions to meet the requirements for new construction mean that 
additions will be subject to the requirements in the Building Decarbonization Code for demand 
responsive thermostats and water heaters, onsite renewable energy, electrification readiness, energy 
storage infrastructure, etc.  

 

Add new text as follows: 

C502.1.1 Combustion equipment. Additions shall not be permitted to contain 
combustion equipment and new equipment installed to serve additions shall not be 
combustion equipment. Where systems with combustion equipment are extended into an 
addition, the existing building and addition together shall use no more fossil fuel energy 
than the existing building alone. 
 

This section requires additions to effectively be all-electric by prohibiting them from containing or being 
served by new combustion equipment additions combustion equipment. When additions are added to 
existing buildings, space and water heating systems are often extended into the new addition. This 
provision does allow the extension of systems that utilize combustion equipment into the addition. In 
order to ensure that the addition does not result in higher consumption of fossil fuels, the provision also 
requires that this extension doesn’t result in an increase in combustion energy. In order to extend a 
system with combustion equipment into an addition, the efficiency of the existing building would need to 
be improved to offset the increased consumption from the addition.  
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Add new text as follows: 

C502.1.2 Building Performance Standards. Where an addition to a building makes it 
subject to [OFFICIAL NAME OF THE LOCAL BUILDING PERFORMANCE 
STANDARD], the permit application for the addition shall include a report that includes 
the following: 

1. The current or last reported EUI of the building 

2. The performance targets from [NAME OF THE LOCAL BUILDING 
PERFORMANCE STANDARD] that will be applicable to the building within 
five years from the date of the permit application 

Where the current or last reported EUI exceeds the performance targets that will be 
applicable in the next five years, the report shall also include a plan describing how the 
building will be brought into compliance. The report shall include energy efficiency 
upgrades and operational improvements that will be made to the building before the 
applicable target goes into effect and the impact of the alteration under permit review. 

Exceptions:  

1. Where the total building performance of the building with the alteration 
determined in accordance with Section C407 demonstrates compliance with the 
performance targets identified in the report required by this section. 

2. Additions that increase the conditioned floor area of the building by less than 
10% and install no new space conditioning or water heating equipment.  

In jurisdictions with a BPS it is important that all work on existing buildings support and reinforce 
the policy goals. Additions that either push a building into covered building status or are part of a 
building is already subject to the BPS that are undertaken without consideration of impending BPS 
performance targets represent a significant missed opportunity. This section requires that 
consideration by creating a requirement that permit applications include the building’s current 
performance and any BPS performance targets that will be in effect in the next 5 years, the typical 
compliance cycle for US-based BPS. Where a building does not already meet those targets, it will be 
required to also submit what is effectively a plan for compliance with the BPS. This will ensure that 
project teams are thinking about a proposed alteration within the larger context of what will be 
required to meet up-coming BPS requirements. 

The exceptions allow the compliance path to be avoided when the alteration is complying by 
performance modeling and that modeling shows that the alteration will bring the building into 
compliance with the BPS performance target, and for additions that will in and of themselves not 
create a major energy impact.  

It may be necessary to modify the language in this provision to align with the terminology that is used in 
the official BPS regulation to maximize correlation and usability. For example, the provision can be 
modified to align with a carbon-based BPS by replacing “EUI” with “CUI” throughout and adding the 
following definition: 

CARBON USE INTENSITY (CUI). An expression of building carbon emissions in terms of the 
equivalent carbon emissions of the net energy divided by gross floor area. 
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This definition defines a carbon use intensity that parallels the definition of EUI. It is a carbon metric 
where carbon emissions are divided by gross floor area in order to compare the emissions of different 
buildings or assess the performance a building’s carbon emissions against a target.  

 
Revise text and numbering as follows: 

C502.2 Change in space conditioning. Any nonconditioned or low-energy space that is 
altered to become conditioned space shall be required to comply with Section C502. 

Exceptions: 

1. Where the component performance alternative in Section C402.1.5 is used to 
comply with this section, the proposed UA shall be not greater than 110 
percent of the target UA. 

2. Where the total building performance option in Section C407 is used to 
comply with this section, the annual energy cost of the proposed design shall 
be not greater than 110 percent of the annual energy cost otherwise permitted 
by Section C407.2. 

This section is moved to C503, the alterations section. It is reasonable to make conversions of 
unconditioned space to conditioned space subject to the requirements for an addition, but they are 
technically alterations. Code users could naturally skip over the additions section, go straight to the 
alterations section, and miss this requirement. Moving the provision improves clarity and usability. 

 

Revise text and numbering as follows: 

C502.3 Compliance Additions shall comply with Sections C502.3.1 through C502.3.6.2.  

C502.2 Building Envelope. New building envelope assemblies that are part of the addition shall 
comply with Sections C502.2.1 through C502.2.2.  

C502.3.1 C502.2.1 Vertical fenestration area.  

C502.3.2 C502.2.2 Skylight area.  

C502.3.3 C502.3 Building mechanical systems. 

These edits implement the restructuring discussed above in the introduction. The content of the 
subsections is unaffected. The compliance language from the original Section C502.3 has been moved to 
C503.1 and a new C502.2 has been introduced for the envelope subsections.  

 

Add new text as follows: 

C502.3.1 Space heating equipment. New space heating equipment in additions shall be 
electric heat pump equipment. Where existing systems with combustion equipment are 
extended to serve the addition, they shall comply with Section C501.7. 
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Exceptions: 
1. Electric resistance supplementary heat in accordance with Section C403.4.1.1 

2. Up to 5W of electric resistance heat per square foot of conditioned floor area in 
the addition 

Requiring space heating installed during an addition to be electric will reduce carbon emissions and 
improve air quality in homes. Heat pumps have been shown to be technically effective in all climate 
zones, and cold-climate heat pump technology continues to improve, providing heating with a COP of 
more than 3 above 5°F.7  

Exceptions are included for electric resistance supplementary heat and for up to 5W of electric resistance 
heat per square foot of conditioned floor area. The latter creates a budget for electric resistance heat that 
can be used for spot heating, small spaces, freeze protection and heat pump VAV systems with terminal 
electric resistance heat. 5W is a fairly low budget for these VAV systems that will require efficient design 
parameters such as delivering higher temperature air to the terminal boxes during heating that minimize 
the operation of the electric resistance coils. This section does not allow the installation of new 
combustion equipment, even as supplementary heat. 

 

Revise text and numbering as follows: 

C502.3.4 C502.4 Service water-heating systems.  

C502.2.5 C502.4.1 Pools and inground permanently installed spas.  

These edits implement the restructuring discussed above in the introduction. The content of the sections is 
unaffected. 

 

Add new text as follows: 

C502.4.2 Heat Pump Water Heating. New water heaters in additions shall be electric 
heat pump equipment.  

Exceptions: 
1. Electric storage water heaters with a rated storage volume of less than 20 gallons 

(75.7 liters) and a rated input of less than 5kW. 

2. Instantaneous electric water heaters located within 10 feet of the point of use. 

3. Electric resistance equipment where not less than 75 percent of the annual service 
water-heating requirement is provided by an on-site renewable energy system not 
used to meet any other provision of this code. 

4. Water heaters that serve end-uses that require water temperature of 150°F 
(65.6°C) or hotter. 

 
7 “Achieve Comfort and Reliable Performance with Cold-Climate Heat Pumps.” Zero Energy Project, 6 Feb. 2020, 
https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-
pumps/#:~:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20hea
ting%20systems%20such,3%20at%205%C2%B0F. 

https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/#:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20heating%20systems%20such,3%20at%205%C2%B0F
https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/#:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20heating%20systems%20such,3%20at%205%C2%B0F
https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/#:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20heating%20systems%20such,3%20at%205%C2%B0F
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Heat pump water heaters can be 4-6 times more efficient than their electric resistance and combustion 
counterparts. This provision requires new water heaters in additions to be heat pump water heaters. It 
includes a few key exceptions: 

1.  Small electric resistance storage water heaters. These will have small loads and there aren’t 
HPWH alternatives for them, so it is reasonable to allow them as electric resistance water heaters. 

2. Instantaneous resistance water heaters used in point-of-use applications. The loads from these will 
also generally be very low. 

3. There is a blanket exemption for electric resistance water heating where 75% of the annual water 
heating load is served by onsite renewable energy (most likely solar thermal or PV). This provides 
flexibility and the pairing of dedicated renewable energy with electric resistance water heating 
creates a system with total efficiency similar to a HPWH. 

4. High-temperature applications are exempted since high temperature HPWHs are just now coming 
on the market and don’t have broad market penetration. 

If a jurisdiction finds that requiring central HPWHs is not a viable option, an additional exception for 
equipment with an input rating of more than 300,000 kbtu/h can be added.  

 

Alternate add new text as follows: 

5. Water heaters with an input rating of 300,000 Btu/h or greater. 
 

This will exempt large central systems from this requirement, allowing them to be any kind of water 
heating system. This section can be also be replaced with an alternative that only requires electrification 
(below),but not heat pumps specifically, allowing electric resistance options.  

 

Alternate add new text as follows: 

C502.4.2 Service water heating equipment. Where service water heating equipment is 
added or replaced, new service hot water equipment shall not be combustion equipment. 

Although such an approach would be more flexible, increasing large capacity electric resistance loads into 
buildings can have serious implications for carbon emissions and energy affordability. This approach 
should only be chosen in jurisdictions served by an electricity supply that has a carbon intensity comparable 
to onsite natural gas combustion. Additionally, the utility cost implications—particularly for equipment that 
serves residential occupancies—should be analyzed in order to ensure this requirement will not have an 
unacceptably adverse effect on utility bills. Replacement of combustion equipment with electric resistance 
equipment will also exacerbate the building electrical capacity issues for electrification. 

 

Revise text and numbering as follows: 

C502.2.6 C502.5 Lighting and power systems.  

C502.2.6.1 C502.5.1 Interior lighting power.  
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C502.2.6.2 C502.5.2 Exterior lighting power.  

These edits implement the restructuring discussed above in the introduction. The content of the 
subsections is unaffected. The compliance language from the original Section C502.3 has been moved to 
C503.1 and a new C502.2 has been introduced for the envelope subsections.  

 

Add new text as follows: 

C502.5.3 Renewable energy infrastructure. Additions with a new roof shall be provided with 
equipment for on-site renewable energy with a rated capacity of not less than 0.25 W/ft² 
(2.7 W/m²) multiplied by the sum of the gross conditioned floor area of the three largest 
floors of the addition. 

Exceptions: 

1. Additions that increase the conditioned floor area of the building by less than 10%.  

2. Additions where an unshaded flat plate collector oriented towards the equator 
and tilted at an angle from horizontal equal to the latitude receives an annual 
daily average incident solar radiation less than 3.5 kWh/m²·day (1.1 
kBtu/ft²·day). 

3. Additions where more than 80 percent of the roof area is covered by any 
combination of equipment other than for on-site renewable energy systems, 
planters, vegetated space, skylights, or occupied roof deck. 

4. Additions where more than 50 percent of roof area is shaded from direct beam 
sunlight by natural objects or by structures that are not part of the building for 
more than 2,500 annual hours between 8:00 AM and 4:00 PM. 

 
Additions with roofs provide an opportunity to introduce renewable energy systems. The requirements in 
the Building Decarbonization Code for renewable energy systems reference buildings and so don’t 
capture additions. This section uses the addition to trigger the requirements. The size of the system is 
based on the size of the addition, rather than the whole building. The new section includes exceptions that 
are paralleled from the new construction requirements. These exempt small additions, roofs without good 
solar access and roofs that are already utilized for other uses. 

 

Add new text as follows: 

C502.5.4 Electric vehicle charging infrastructure. New parking facilities and new 
parking spaces added to existing parking facilities shall comply with Section C405.14 
based on the number of new parking spaces.  

This section requires new parking facilities to meet the EV charging requirements in the new construction 
portion of the Building Decarbonization Code. While this is implicitly required by Section C501, the 
addition of this section makes it explicit for greater clarity and enforceability.  
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Add new text as follows: 

C502.6 Additional energy efficiency credits. Additions shall achieve credits in accordance with 
Section C506. All-electric buildings shall be required to 10 credits and mixed-fuel buildings shall 
be required to select 15 credits. Alterations to the existing building that are not part of an 
addition, but permitted with an addition, may be used to achieve the required credits.  

Exceptions: 

1. Buildings in Utility and Miscellaneous Group U, Storage Group S, Factory Group F, 
High-Hazard Group H 

2. Additions less than 1,000 ft2 (92.9 m2) and less than 50% of existing floor area.  

3. Additions that do not include the addition or replacement of equipment covered by 
Section C403.3 or C404.2 that achieve a total of 5 credits. 

4. Additions that do not contain conditioned space that achieve a total of 5 credits. 

5. Buildings in Residential Group R and Institutional Groups I in climate zones 3C, 4B, 
4C, 5C that achieve a total of 5 credits 

6. Where the addition alone or the existing building and addition together comply with 
Section C407  

This section works with the new Section C506 (see below for more) to bring additional energy efficiency 
to additions through implementing the additional efficiency credits in Section C406 in “substantial” 
additions. The section requires 10 credits in additions to all-electric buildings, just like new buildings, 
and greater efficiency of 15 credits for additions to mixed-fuel buildings. It also includes a series of 
important exceptions for occupancy types with low building loads, small additions and buildings that 
comply with Section C407. It also requires only 5 credits in additions to certain building types in certain 
climate zones that have fewer credit options available, additions that don’t include new HVAC or water 
heating equipment and additions that do not include conditioned space.  

 

C503 ALTERATIONS 

Add new text as follows: 

C503.1.1 Change in space conditioning. Any nonconditioned or low-energy space that 
is altered to become conditioned space shall be required to comply with Section C502. 

Exceptions: 

1. Where the component performance alternative by Section C402.1.5 is used to 
comply with this section, the proposed UA shall be not greater than 110 percent 
of the target UA. 

2. Where the total building performance option by Section C407 is used to comply 
with this section, the annual energy cost of the proposed design shall be not 
greater than 110 percent of the annual energy cost otherwise permitted by Section 
C407.2. 
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This content is located in the additions section in the model code (Section C502.2). As part of the restructuring 
needed for this overlay, it has been relocated here since it describes an alteration project. The requirements 
have not been changed, but the relocation will improve the usability and enforceability of the code. 

 

Add new text as follows: 

C503.1.2 Substantial improvement. Buildings undergoing substantial improvements 
shall be all-electric buildings, comply with C402.5 and meet a site EUI by building type 
in accordance with ASHRAE Standard 100 Table 7-2a. 

Exception: Compliance with Standard 100 shall not be required where Group R-
occupancies achieve an ERI score of 80 or below without on-site renewable energy 
included in accordance with RESNET/ICC 301, for each dwelling unit. 

Substantial improvements are extensive alterations that have significant scope, large project budgets 
relative to the value of the building and are more likely to already include major systems that could 
include combustion equipment. The larger scopes and budgets of substantial improvements are likely to 
occur infrequently within a building lifecycle and create the best opportunity to significantly increase 
efficiency and electrify the full building. In jurisdictions where requiring substantial improvements to be 
all-electric is not feasible, substantial alterations can be require to be electric ready. See Mixed Fuel 
Section C503.1.3. 

 

Add new text as follows: 

C503.1.3 Combustion equipment. New combustion equipment and plumbing for 
combustion equipment shall not be permitted to be installed in alterations. 

This requirement prohibits the installation of new combustion equipment in alterations but does not 
require the full removal of existing combustion equipment.  

 

Add new text as follows: 

C503.1.4 Building Performance Standards. Where the building is subject to 
[OFFICIAL NAME OF THE LOCAL BUILDING PERFORMANCE 
STANDARD], the permit application for the alteration shall include a report that 
includes the following: 

1. The current or last reported EUI of the building 

2. The performance targets from [NAME OF THE LOCAL BUILDING 
PERFORMANCE STANDARD] that will be applicable to the building within 
five years from the date of the permit application 

Where the current or last reported EUI exceeds the performance targets that will be 
applicable in the next five years, the report shall also include a plan describing how the 
building will be brought into compliance. The report shall include energy efficiency 
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upgrades and operational improvements that will be made to the building before the 
applicable target goes into effect and the impact of the alteration under permit review. 

Exception: Where the total building performance of the building with the alteration 
determined in accordance with Section C407 demonstrates compliance with the 
performance targets identified in the report required by this section.  

In jurisdictions with a Building Performance Standard (BPS), it is important that all alterations support and 
reinforce the BPS. Alterations that are undertaken without consideration of impending BPS performance 
targets represent a significant missed opportunity. This section requires that consideration by creating a 
requirement that permit applications include the building’s current performance and any BPS performance 
targets that will be in effect in the next 5 years, the typical compliance cycle for US-based BPS. Where a 
building does not already meet those targets, it will be required to also submit what is effectively a plan for 
compliance with the BPS. This will ensure that project teams are thinking about a proposed alteration 
within the larger context of what will be required to meet up-coming BPS requirements. 

The exception allows the compliance path to be avoided when the alteration is complying by performance 
modeling and that modeling shows that the alteration will bring the building into compliance with the 
BPS performance target. 

It may be necessary to modify the language in this provision to align with the terminology that is used in 
the official BPS regulation to maximize correlation and usability. For example, the provision can be 
modified to align with a carbon-based BPS by replacing “EUI” with “CUI” throughout and adding the 
following definition: 

CARBON USE INTENSITY (CUI). An expression of building carbon emissions in terms of the 
equivalent carbon emissions of the net energy divided by gross floor area. 

This definition defines a carbon use intensity that parallels the definition of EUI. It is a carbon metric 
where carbon emissions are divided by gross floor area in order to compare the emissions of different 
buildings or assess the performance a building’s carbon emissions against a target.  

 

Add new text as follows: 

C503.3.2 System sizing. New heating and cooling equipment that is part of an alteration 
shall be sized in accordance with Section C403.3.1 based on the existing building 
features as modified by the alteration.  

Exception: Where is has been demonstrated to the code official that compliance with 
this section would result in heating or cooling equipment that is incompatible with 
the rest of the heating or cooling system. 

Space conditioning equipment is routinely oversized for its application. Even when equipment was sized 
appropriately when it was installed, many buildings have undergone alterations, particularly energy 
efficiency retrofits, that have changed the heating and cooling characteristics of the building. It is 
reasonable to assume that the existing equipment sizing is more likely to be wrong than right, yet many 
equipment replacements use existing system sizing to size new equipment. Oversized equipment is less 
efficient, costs more to operate, costs more to install, provides lower levels of comfort and is less effective 
at de-humidification. 
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This measure explicitly requires that new equipment installed as part of an alteration be sized based on 
current building characteristics and loads, using current sizing standards. It provides an exception for 
situations where right-sizing equipment may create an incompatibility with the rest of the system (as can 
be the case with steam systems where boilers are sized to the radiators/convectors and not the building). 

 

Add new text as follows: 

C503.3.3 Controls. New heating and cooling equipment that are part of the alteration 
shall be provided with controls that comply with Section C403.4. 

Exception: Systems with direct digital control of individual zones reporting to a 
central control panel  

The IECC’s requirements for HVAC controls only apply to new controls. As a result, new equipment is 
permitted to be controlled by existing controls that can fall far short of current code requirements. This 
section requires new equipment to have code-compliant requirements. The exception ensures that this 
section won’t trigger the replacement of an entire central control system when only one portion of a 
central HVAC system is replaced.  

 

Add new text as follows: 

C503.3.4 Mechanical system acceptance testing. Where an alteration requires 
compliance with Section C403 or any of its subsections, mechanical systems that serve the 
alteration shall comply with Sections C408.2.2, C408.2.3 and C408.2.5.  

Exceptions:  

1. Mechanical systems and service water heater systems in buildings where the total 
mechanical equipment capacity is less than 480,000 Btu/h (140.7 kW) cooling 
capacity and 600,000 Btu/h (175.8 kW) combined service water-heating and 
space-heating capacity.  

2. Systems included in Section C403.5 that serve individual dwelling units and 
sleeping units.  

Retro-commissioning and building re-tuning is generally accepted as one of the most cost-effecting 
energy efficiency measures for existing buildings. Average savings for building re-tuning is 12%, and 
studies have found savings as high as 52%. However, the IECC only requires acceptance testing of new 
portions of altered systems. This section requires an altered system to meet the relevant Sections of C408 
for acceptance testing to ensure that the altered system is operating as intended. 

Jurisdictions with Building Performance Standards (BPS) could replace the system capacity threshold with 
the BPS application threshold to align the BPS and the energy code more fully. Most BPS are triggered 
based on building size. Where this is the case, exception #1 would be replaced with the following: 

1. Buildings with a gross floor area less than [SQUARE FOOTAGE 
THRESHOLD OF THE BPS].  
 

Where BPS or other policies have other triggers that may be important, exceptions can be further tailored.  
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Add new text as follows: 

C503.3.5 Furnace replacement. Where an existing furnace is replaced with new equipment 
to provide space heating, that new equipment shall be an electric heat pump system.  
 

This section requires electrification of space heating at equipment replacement, but only for furnaces. 
Furnaces are generally one of the easier kinds of combustion space heating equipment to electrify since 
they can generally be replaced with a heat pump connected to the same air distribution system. This 
section requires electrification of space heating at equipment replacement, but only for furnaces. 
 

Add new text as follows: 

C503.3.6 Cooling equipment. New and replacement unitary air conditioners shall be 
electric heat pump equipment sized and configured to provide both space cooling and 
space heating. Any existing space heating systems that serve the same zone as the new 
equipment shall be configured as supplementary heat in accordance with Section C501.7. 

Unitary air conditioners are essentially cooling-only heat pumps. AC replacement therefore provides a 
valuable opportunity to electrify or partially electrify space heating. This section requires that when AC 
equipment is replaced that it gets replaced with a heat pump that is configured to also provide heating. It 
also requires that any existing heating system be reconfigured as supplementary heating (see Section 
C501.7). This allows existing heating equipment to remain as a backup heating system, which is 
particularly important in buildings that are required to have emergency backup power for space heating 
and to ease the transition of some jurisdictions policies to all-electric renovations.  

 

Add new text as follows: 

C503.3.7 Cooking equipment. Combustion equipment used for cooking shall not be 
permitted in spaces undergoing an alteration.  

This provision leverages an alteration to a space to require the electrification of any combustion cooking 
equipment in that space. In commercial buildings, this would apply to domestic cooking equipment in 
multifamily and other dwelling units, commercial kitchens, and cooking equipment in other spaces like 
kitchenettes and community rooms. In the case of multifamily dwelling units and commercial kitchens, 
this could be a substantial project. This provision can be limited by adding targeted exceptions for R-2 
occupancies (multifamily units) or commercial cooking appliances (commercial kitchens). While these 
exceptions would reduce market resistance, they would also remove most of the impact of the provision.  

 

Add new text as follows: 

C503.4.1 Service hot water system acceptance testing. Where an alteration requires 
compliance with Section C404 or any of its subsections, service hot water systems that 
serve the alteration shall comply with Sections C408.2.3 and C408.2.5.  
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Exceptions:  

1. Service water heater systems in buildings where the total mechanical equipment 
capacity is less than 600,000 Btu/h (175.8 kW) combined service water-heating 
and space-heating capacity.  

2. Systems included in Section C403.5 that serve individual dwelling units and 
sleeping units. 

 
Retro-commissioning and building re-tuning is generally accepted as one of the most cost-effecting 
energy efficiency measures for existing buildings. Average savings for building re-tuning is 12%, and 
studies have found savings as high as 52%. However, the IECC only requires acceptance testing of new 
portions of altered systems. This section requires an altered system to meet the relevant Sections of C408 
for acceptance testing to ensure that the altered system is operating as intended. 

Jurisdictions with Building Performance Standards (BPS) could replace the system capacity threshold with 
the BPS application threshold instead to align the BPS and the energy code more fully. Most BPS are 
triggered based on building size. Where this is the case, exception #1 would be replaced with the following: 

1. Buildings with a gross floor area less than [SQUARE FOOTAGE 
THRESHOLD OF THE BPS]. 
 

Where BPS or other policies have other triggers that may be important, exceptions can be further tailored.  

 

Add new text as follows: 

C503.4.2 Service water heating equipment. Where service water heating equipment is 
added or replaced, new service hot water equipment shall be electric heat pump equipment. 

Exceptions:  

1. Equipment with an input rating greater than 300,000 Btu/h. 

2. Electric storage water heaters with a rated storage volume of less than 20 gallons 
(75.7 liters) and a rated input of less than 5kW. 

3. Instantaneous electric water heaters located within 10 feet of the point of use. 

4. Electric resistance equipment where not less than 75 percent of the annual service 
water-heating requirement is provided by an on-site renewable energy system not 
used to meet any other provision of this code. 

5. Water heaters that serve end-uses that require water temperature of 150°F 
(65.6°C) or hotter. 

6. Water heaters located on the exterior of the building. 

7. Where it has been demonstrated to the code official that the dimensions or 
structural capacity of the space in which the water heater is located cannot 
accommodate a heat pump water heater sized to meet the service hot water load. 
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This provision requires a heat pump water heater to be installed whenever combustion water heater 
equipment is replaced. HPWHs can be more difficult to incorporate into existing buildings; therefore, the 
section has some important exemptions: 

1. Equipment with an input rating greater than 300,000 BTU/h is exempted. The technical and cost 
obstacles for water heating electrification are different for different kinds of water heating 
equipment. Large central boilers will often pose some of the greatest technical and cost 
challenges for electrification, so they are exempted. 300,000 BTU/h corresponds to the size 
division used for electrification readiness in the Building Decarbonization Code and will 
generally only apply to storage water heaters, instantaneous water heaters and small boilers. 

2.  Small electric resistance storage water heaters. These will have small loads and there aren’t 
HPWH alternatives for them, so it is reasonable to allow them as electric resistance water heaters. 

3. Instantaneous resistance water heaters used in point-of-use applications. The loads from these 
will also generally be very low. 

4. There is a blanket exemption for electric resistance water heating where 75% of the annual water 
heating load is served by onsite renewable energy (most likely solar thermal or PV). This 
provides flexibility and the pairing of dedicated renewable energy with electric resistance water 
heating creates a system with total efficiency similar to a HPWH. 

5. High-temperature applications are exempted since high temperature HPWHs are just now 
coming on the market and don’t have broad market penetration. 

6. Some instantaneous gas water heaters are rated for exterior locations and are located outside the 
building. There are currently not good HPWH options for these installations, so they’ve been exempted. 

7. Buildings with space configuration constraints that prohibit a HPWH retrofit in existing space 
configurations. This will require substantiating the limitation with the code official, effectively 
requiring code official approval. 

If a jurisdiction finds that requiring HPWHs is not a viable option, this section can be replaced with an 
alternative that only requires electrification (below), which would allow electric resistance options.  

 

Alternate add new text as follows: 

C503.4.2 Service water heating equipment. Where service water heating equipment is 
added or replaced, new service hot water equipment shall not be combustion equipment. 

Exception: Equipment with an input rating greater than 300,000 Btu/h . 

Although such an approach would be more flexible, it also allows for electric resistance equipment, 
which can have serious implications for carbon emissions and energy affordability. This approach should 
only be chosen in jurisdictions served by an electricity supply that has a carbon intensity comparable to 
onsite natural gas combustion. Additionally, the utility cost implications—particularly for equipment that 
serves residential occupancies—should be analyzed in order to ensure this requirement will not have an 
unacceptably adverse effect on utility bills. Replacement of combustion equipment with electric resistance 
equipment will also exacerbate the building electrical capacity issues for electrification. 
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Revise text as follows: 

C503.5 Lighting and power systems. New lighting and power systems that are part of the 
alteration shall comply with Sections C405 and C408. 

This minor change adds “power” to the title and scope of C503.5 so that decarbonization requirements 
related to electrical power can be added to the section. 

 

Add new text as follows: 

C503.5.1 Interior Lighting and Controls. New and existing lighting in the 
alteration shall be provided with controls that comply with Section C405.2. 

Exceptions: 

1. Where the size or configuration of an interior spaces is not altered 

2. Where less than 50 percent of the luminaires in the space are replaced 

The IECC’s requirements for lighting controls only apply to new controls, even when substantial changes 
are made to a lighting system. In some older buildings, lighting may not have any controls at all. Lighting 
alterations therefore provide a valuable opportunity to introduce or upgrade lighting controls. This 
section requires lighting controls to meet current control requirements in certain, more substantial 
lighting retrofits. 

 

Add new text as follows: 

C503.5.2 Lighting acceptance testing. Where an alteration requires compliance with 
Section C405 or any of its subsections, the registered design professional or approved 
agency shall provide a report in accordance with section C408.3.2.3 demonstrating that 
the new and existing lighting control systems that serve the alteration have been tested in 
accordance with the following: 

1. Verify that manual controls function. 

2. Verify that occupancy and vacancy sensors automatically turn off the lights when 
spaces are unoccupied. 

3. Verify that time switch controls are functioning, set to the correct day and time, 
programmed with scheduled off times, and provided with new backup batteries 
(where applicable).  

While best practices for any lighting project include ensuring that lighting controls are operating 
properly, the code is only required new controls. New luminaires do not trigger control testing. This 
provision ensures that lighting controls will be receive basic functional testing whenever a lighting 
system is altered. This section is based on the acceptance testing requirements for lighting in Section 
C408 but has tailored for existing controls since some of those requirements are only appropriate for new 
buildings or new controls.  
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Add new text as follows: 

C503.5.3 Combustion lighting. New and replacement gas lighting shall not be permitted 
as part of an alteration. 

Gas lighting is not common but is still used for decorative purposes. This provision prohibits the 
installation of new or replacement gas lighting. There is a very limited application of historic gas lighting 
to establish historically accurate lighting that would still be allowed under the accommodations for 
historic buildings in C501.6. 

 

Add new text as follows: 

C503.5.4 Electrical Service replacement. Where a building electrical service is 
replaced, the new electrical service shall include additional electrical capacity for the 
following as applicable: 

1. Replacement of combustion equipment used for space heating with electric heat 
pump equipment or reverse-cycle chiller sized for the heating load of the building 
in accordance with C403.3.1 based on the existing building features 

2. Replacement of combustion equipment used for water heating with electric heat 
pump equipment sized for the service hot water load of the building  

3. Replacement of combustion equipment used for cooking with electric cooking 
equipment  

4. Replacement of combustion equipment used for clothes drying with electric 
equipment 

5. Renewable energy infrastructure in accordance with Section C405.13  

6. Sufficient electric capacity for all parking facilities served by the electrical 
service to comply with Section C405.14 as a new parking facility. For the 
purposes of compliance with this section, sizing shall be permitted to be based on 
the capacity requirements of EVSE spaces served by an ALMS.  

7. Energy storage infrastructure in accordance with Section C405.15.1  

One potential significant cost in electrification retrofit projects is electrical service replacement. This 
section ensures that if a building service is being replaced that it must be sized for the full electrification 
of combustion equipment in the building—space heating, water heating, cooking and clothes drying—and 
for the addition of the onsite renewable systems, EVCI and energy storage in the future. “Electrification-
sizing” the electrical service at the time of normal replacement is the most cost-effective approach to 
providing sufficient capacity for individual electrification retrofits. This will remove that barrier for 
future electrification retrofits.  

Where jurisdictions are concerned with increased costs for these upgrades before the service may be put 
to full use, several options are available to modify the language. First, the addition of new construction 
quantities of EV charging capacity can be significant. Item 6 could be altered to only require electrical 
capacity for a smaller percentage of EV charging spaces. Second, exceptions can be specifically crafted 
to address the cost implications of such an upgrade.  
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Alternate add new text as follows: 

Exception: Where it has been demonstrated to the code official that compliance with 
this section will result in increased costs for electrical utility service be charged to the 
building owner that create a substantial burden, the electrical service size shall be 
permitted to be reduced to a size that will not increase utility infrastructure costs 
charged to the building owner.  

 
This exception has been crafted to provide discretion to the code official that the cost is not simply 
increased but will show a substantial burden on the building owner. While this phrasing may be widely 
interpreted, it is suggested that jurisdictions adopting this exception work to tailor this language to be 
more prescriptive and appropriate to their local considerations.   

 

Add new text as follows: 

C503.5.5 Onsite renewable energy. Substantial improvements and alterations that 
include roof replacements of more than 75 percent of the total roof area of the building, 
the building or building site shall comply with Section C405.13.  

Exception: Where roof replacements do not alter the existing structure and it has 
been demonstrated to the code official that the existing structure cannot support the 
addition of solar panels.  

This provision requires roof replacement projects to be paired with the installation of an onsite 
renewable energy system. There are different kinds of re-roofing projects. A roof recover only involves 
putting a new layer of roofing material on top of existing roofing. A roof replacement includes the 
removal of old roofing material, repair of exposed sheathing and installation of a new roof. Roof 
replacements provide an advantageous opportunity to install an onsite renewable energy system like a 
photovoltaic array. It exposes the roof structure under the roof cover, providing a clearer picture of the 
condition and configuration of the roof structure. It also presents a more cost-effective time to make 
structural improvements. It synchronizes the service life of the roof and the renewable energy system, 
eliminating concerns about the need to repair a roof under the system. Synchronizing roof replacement 
and rooftop renewable energy systems also reduces costs as both projects can often utilize the same 
onsite construction and safety equipment. 

If there is pushback to using roof replacement as a code trigger for the onsite renewable energy system, 
substantial improvement could be used as a standalone trigger instead.  

 

Alternate add new text as follows: 

C503.5.5 Onsite renewable energy. Substantial improvements shall comply with Section 
C405.13. 

This would only require the renewable system when the building is undergoing a major renovation, as 
substantial improvement is defined, giving the opportunity for reinforcing structure to be added to 
accommodate future solar installations.  
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Add new text as follows: 

C503.5.6 Electric vehicle charging infrastructure. Parking facilities serving substantial 
improvements shall comply with Section C405.14 as a new parking facility. All other 
alterations shall be provided with electric vehicle parking infrastructure in accordance 
with this section. 

There are several building lifecycle events that support the addition of EV charging to existing sites or the 
addition of electrical infrastructure to support future EV charging retrofits. This top section requires that 
parking facilities that serve substantial improvements be retrofit to fully comply with the EV charging 
requirements for new construction. All other alterations are directed to the subsections that include 
targeted opportunistic electrical infrastructure upgrades during certain kinds of alterations. 

C503.5.6.1 New parking facilities. New parking facilities and new parking 
spaces added to existing parking facilities shall comply with Section C405.14 
based on the number of new parking spaces.  

This section makes explicitly clear that new parking facilities are subject to the EVCI requirements of 
C405.14. This section may not be strictly necessary, but it ensures that there is no ambiguity in the code. 

C503.5.6.2 Alterations to parking lots. Where more than 25% of the paving of 
a parking lot is removed, the affected parking spaces shall be EV-capable spaces, 
up to the total number of EV-capable spaces indicated in Table C405.14 based on 
the total number of parking spaces in the parking lot. Where the parking lot 
serves more than one occupancy type, the number of required EV-capable spaces 
shall be based on a weighted average of the different occupancies. EV-capable 
spaces shall be provided with raceway in accordance with the following: 

1. Continuous between a junction box or outlet located within 3 feet (914 
mm) of the parking space and an electrical panel serving the area of the 
parking space or a space containing an electrical panel serving the area of 
the parking space.  

2. The raceway shall be sized and rated to accommodate a 40-amp, 208/240-
volt branch circuit and have a minimum nominal trade size of 1 inch. 

3. Both ends of the raceway shall have labels stating “For future electric 
vehicle charging” 

Parking lot repaving is a cost effective time to undertake the retrenching of a parking lot that EVCI 
retrofits often require. The paving material is already being removed and replaced, which limits the cost 
of retrofitting a parking lot to only the cost of the retrenching. This section leverages these parking lot 
repaving projects to introduce raceways for EV-Capable spaces. It sets a minimum threshold for paving 
of 25% to ensure that the requirement is not triggered by simple repair projects. It also only includes 
requirements for the raceway component of EV-Capable spaces, and not other components such as panel 
capacity or physical space since those are not generally part of the scope of a re-paving project. As such, 
it only requires the raceways to get into proximity of the panel and not connect as is required in new 
construction. The section also sets a cap for the number of spaces that need to be provided with this 
raceway, so that a retrofit project would not need to provide more EV-Capable spaces than are required 
of new construction in C405.14. 



 
COMMERCIAL OVERLAY (ALL-ELECTRIC)      NEW BUILDINGS INSTITUTE  |  EXISTING BUILDING DECARBONIZATION CODE  |  29 

 

C503.5.6.3 Alterations to parking structure electrical service. Where the 
electrical service serving a parking garage is replaced, the electrical service shall 
be sized to provide capacity for the parking garage to meet the requirements of 
Section C405.14 as a new parking facility. For the purposes of compliance with 
this section, sizing shall be permitted to be based on the capacity requirements of 
EVSE spaces served by an ALMS.  

Parking garages sometimes have independent electrical service connections and may not be captured by 
the service upgrade requirements in Section C403.5.4 above. This ensures that parking garage electrical 
service replacements are sized to accommodate an EV charging retrofit. 

 

Add new text as follows: 

C503.6 Additional energy efficiency credits. Substantial energy alterations shall comply with 
Sections C506 in accordance with this section. All-electric buildings shall achieve a total of 5 
credits and mixed-fuel buildings shall achieve a total of 10 credits.  

Exceptions: 

1. Alterations that are part of an addition complying with section C502. 

2. Alterations that comply with Section C407. 

3. Alterations that comply with Section C503.1.2. 

This section works with the new section C506 (see below for more) to bring additional energy efficiency 
through implementing the additional efficiency credits in C406 in substantial energy alterations. 
Substantial energy alterations are defined in a way that they are projects that impact multiple building 
energy systems, which creates multiple opportunities for acquiring credits from C406. The section 
requires 5 credits in alterations to all-electric buildings—half of the credit target for new construction—
and 10 credits for mixed-fuel buildings. It includes a series of important exceptions: 

1. An exception that reflects the allowance for alterations and additions to comply together under 
Section C502 when they are part of the same project (see Section C502.6 above). 

2. An exception for buildings that model using Section C407.  
3. An exception for substantial improvements that comply with the EUI requirements of C503.1.2. 

 

C505 CHANGE OF OCCUPANCY 

Add new text as follows: 

C505.1.1 Combustion equipment. Spaces undergoing a change in occupancy shall not 
be permitted to be served by combustion equipment. 

Exception: Where a central heating or water heating system serving other dwelling 
or sleeping units in the same building is extended to serve spaces converted to a 
dwelling or sleeping unit.  

This provision prohibits changes of occupancy from being served by combustion equipment. This would 
effectively require changes of occupancy to result in an all-electric space or all-electric building. 
Jurisdictions should bear in mind that this could discourage changes of occupancy and the efficiency 
gains that would otherwise have been gained through a standard change of occupancy. Where these 
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changes are likely to require substantial alterations, this type of trigger may be already sufficiently 
captured in the alterations section of this code and this section could be removed by an adopting 
jurisdiction. The exception presented allows for areas of multifamily buildings to extend existing systems 
to areas that have undergone a change of occupancy to provide more dwelling or sleeping units. This 
exception mirrors residential provisions.  

 

C506 ADDITIONAL EFFICIENCY 

Add new text as follows: 

SECTION C506 
ADDITIONAL EFFICIENCY CREDITS 

 

C506.1 General. Where required by Section C502 or C503, credits shall be achieved from Tables 
C406.1(1) through C406.1 (5) where the table is selected based on the use group of the building 
and from credit calculations as specified in relevant subsections of Section C406. Where a 
building contains multiple use groups, credits from each use group shall be weighted by floor area 
of each group to determine the weighted average building credit. Credits from the tables of 
calculation shall be achieved where a building complies with one or more of the following: 

1. More efficient HVAC performance in accordance with Section C406.2. 

2. Reduced lighting power in accordance with Section C406.3. 

3. Enhanced lighting controls in accordance with Section C406.4. 

4. On-site supply of renewable energy in accordance with Section C406.5. 

5. Provision of a dedicated outdoor air system for certain space-conditioning equipment in 
accordance with Section C406.6. 

6. High-efficiency service water heating in accordance with Section C406.7. 

7. Enhanced envelope performance in accordance with Section C406.8. 

8. Reduced air infiltration in accordance with Section C406.9 

9. Where not required by Section C405.12, include an energy monitoring system in 
accordance with Section C406.10. 

10. Where not required by Section C403.2.3, include a fault detection and diagnostics (FDD) 
system in accordance with Section C406.11. 

11. Efficient kitchen equipment in accordance with Section C406.12. 

This new section C506 creates a framework to use the additional efficiency credits from Section C406 in 
alterations and additions been leveraged to achieve additional energy savings in the IECC in a very 
flexible way. Over the last several code cycles, Section C406 has b C506.1 serves the same role as 
C406.1, directing projects how to achieve credits from the various credit options in sections C406.2-12.  
 
Unlike Section C406, the credit target is not set in this section. Those targets are set in the companion 
Sections C502.6 for additions and C503.6 for alterations. It makes sense to apply Section C406 to all new 
buildings, but not all alterations and additions. Less substantial additions and alterations and certain 
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other existing projects with limited scopes are less likely to be able to accommodate a reasonable number 
of credit options to meet a credit target. By setting the targets in Sections C502 and C503, the credit 
targets can be selectively applied to only those projects where it is reasonable to incorporate Section 
C406 credit options as a requirement. It also allows for a clear distinction between the unique exceptions 
for additions and alterations. 

 

Chapter 6 – Referenced Standards 
Add new standard as follows: 

ASHRAE 
100---2018: Energy Efficiency in Existing Buildings 

  C503.1.2 





Existing Building 
Decarbonization Code: 

Commercial 
Overlay

Mixed-Fuel
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Commercial Overlay (Mixed-Fuel) 
Chapter 1 – Scope and Application 
C101 SCOPE AND GENERAL REQUIREMENTS 

Revise text as follows: 

C101.3 Intent. This code shall regulate the design, and construction, repair, alteration, change of 
occupancy, and additions of new and existing buildings for the effective use and conservation 
reduction of greenhouse gas emissions and for the efficient production, use and storage of energy 
over the useful life of each building. This code is intended to provide flexibility to permit the use of 
innovative approaches and techniques to achieve this objective. This code is not intended to abridge 
safety, health or environmental requirements contained in other applicable codes or ordinances. 

Intent has been modified to push beyond simply the inclusion of considerations of greenhouse gas 
emissions and production and storage of energy, to clearly emphasize the intent of the code to regulate 
existing buildings.  

 

Chapter 2 – Definitions 
C202 GENERAL DEFINITIONS 

Add new definitions as follows: 

ELECTRIC EQUIPMENT. Any equipment or appliance used for space heating, service water 
heating, cooking, clothes drying, or lighting that uses electricity as its sole source of energy.  

This new definition for electric equipment is a parallel of the definition of “combustion equipment” 
introduced in the Building Decarbonization Code.  

ENERGY USE INTENSITY (EUI). An expression of building energy use in terms of net 
energy divided by gross floor area. 

EUI is an energy metric used in some performance-based energy policies, including many building 
performance standards (BPS). It is included here to allow provisions of the Existing Building 
Decarbonization Code integrate with BPSs. EUI is not currently defined in the suite of I-Codes, so it is 
added here. If a jurisdiction already has a formal definition of EUI, particularly in a building 
performance standard, then that definition should be integrated here as well. 
 

SUBSTANTIAL ENERGY ALTERATION. An alteration that replacement of two or more of 
the following: 

1. 50% or more of the area of interior wall-covering material of the building thermal 
envelope or fenestration. 

2. 50% or more of the area of the exterior wall-covering material of the building thermal 
envelope or fenestration.  

3. Space-conditioning equipment constituting 50% or more of the total input capacity of the 
space heating or space cooling equipment serving the building. 
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4. Water-heating equipment constituting 50% of more of the total input capacity of all the 
water heating equipment serving the building. 

5. 50% or more of the luminaires in the building 

This new definition for substantial energy alteration is intended to capture projects that have the 
opportunity to greatly increase efficiency by nature of their scope and clarify when certain requirements 
related to the energy use of the building are triggered. By defining such scopes, confusion around generic 
terms like major renovations and applicability of work classifications in the IEBC can be removed. Other 
terms that define large-scale alterations such as Level III alteration or substantial improvement are not 
specific to the energy systems. An alteration could cross their thresholds without having a significant 
impact on the energy systems since they are based on metrics such as monetary value and reconfiguration 
of spaces. Similarly, an alteration that has significant impact on the energy systems of the building may 
not cross these other thresholds.  

SUBSTANTIAL IMPROVEMENT. Any repair, reconstruction, rehabilitation, alteration, 
addition or other improvement of a building or structure, the cost of which equals or exceeds 50 
percent of the market value of the structure before the improvement or repair is started. If the 
structure has sustained substantial damage, any repairs are considered substantial improvement 
regardless of the actual repair work performed. The term does not, however, include either: 

1. Any project for improvement of a building required to correct existing health, sanitary or 
safety code violations identified by the building official and that are the minimum 
necessary to assure safe living conditions. 

2. Any alteration of a historic structure provided that the alteration will not preclude the 
structure’s continued designation as a historic structure. 

The definition of substantial improvement comes from the IBC and IEBC. The term generally aligns with 
vernacular use of “major renovation,” which is not defined in code. It is used as a threshold for when 
certain flood protection requirements are triggered for existing building alterations. Since it is based on 
the monetary value of the alteration, it sets a useful threshold for introducing additional decarbonization 
requirements for large alterations. 

In addition, the Existing Building Decarbonization Code leverages definitions from the Building 
Decarbonization Code including:  

ALL-ELECTRIC BUILDING 
APPLIANCE 
COMBUSTION EQUIPMENT 
COMMERCIAL COOKING APPLIANCES 
ELECTRIC VEHICLE (EV) 
EQUIPMENT 
EV-CAPABLE SPACE  
FUEL GAS 

The use of these terms throughout assumes that adopting jurisdictions will adopt the Building 
Decarbonization Code alongside this existing building overlay.  
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Chapter 5 – Existing Buildings 

C501 GENERAL 

Add new text as follows: 

C501.6 Requirements for combustion equipment. New and replacement combustion equipment 
in additions, alterations and changes of occupancy shall comply with this section.  

This section creates an additional set of requirements for combustion equipment when it is allowed to be 
installed in existing buildings. These requirements are intended to generally improve the emissions of the 
equipment and the interior and exterior air quality. 

C501.6.1 Replacement of electric equipment. Combustion equipment shall not be 
permitted to be installed to replace electric equipment.  
 

The largest cost for existing buildings to electrify is to install the infrastructure to swap the equipment. 
Where electric appliances and equipment already exist, it is critical to maintain the electric energy source 
and not install new fossil fuel infrastructure.  

 
C5061.6.2 Phase out documentation. Permit applications for projects installing new and 
replacement combustion equipment or retaining existing combustion equipment serving space 
heating and water heating shall include a plan for the future replacement of the combustion 
equipment with electric equipment. The documentation shall include the following: 

1. Calculations of the electric load required by the replacement electric equipment 
and of the available electric capacity of the building.  

2. Identification of any existing onsite electrical infrastructure, including but not 
limited to transformers, switchgear, electrical panels and conductors, that will 
need to be altered to accommodate the replacement electric equipment. 

3. Floor plans identifying any spaces that will need to be reconfigured to 
accommodate the replacement electric equipment. 

Where replacements are made with combustion equipment, building owners should understand the need for 
long term phase out and switch to electric equipment to avoid potential abandoned assets. Jurisdictions 
could also expand this section to include specifics related to other policies such as appliance emission 
standards or replacement policies targeting specific dates for combustion equipment phase out.  
 

C501.6.3 Sealed combustion and direct venting. Combustion equipment used for space 
and water heating shall be direct vent or sealed combustion.  

 
Space and water heating equipment that utilize direct venting or sealed combustion techniques improve 
the efficiency of the equipment and the indoor air quality of a home by ensuring that hazardous 
byproducts of the combustion process are vented outside of the living space.  
 

C501.6.4 Low NOx furnaces. Warm-air furnaces shall have no more than 14 nanograms 
of nitrogen dioxide emissions per joule of useful heat delivered to the heated space.  
  

Exception: Equipment with an AFUE of not less than 90 percent.  
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This requirement also limits the nitrogen dioxide emissions from these appliances. Appliances in 
buildings emit twice the amount of NOx as power plants, a major pollutant which causes asthma. The air 
quality limit is based on NOx emission limits imposed by California’s South Coast Air Quality 
Management District and the San Joaquin Valley Air Pollution Control District. An exception is given to 
equipment that exhibit an AFUE of 90 percent or more because those systems use direct vent or sealed 
combustion technology and comply with the NOx limit.  
 

C501.6.5 Fuel gas pipe testing. All fuel gas piping that serves new or replacement 
combustion equipment shall be tested as a new installation in accordance with Section 
406 of the International Fuel Gas Code. 

Exceptions:  

1. For the purposes of demonstrating compliance with this section, unexposed pipe 
joints and welds shall not be required to be exposed for examination during the test.  

2. For the purposes of demonstrating compliance with this section, where it has 
been demonstrated to the code official that the fuel gas piping has met the 
requirements of this section within the previous five years. 

3. Where compliance with this section would require interruption of fuel gas supply 
to combustion equipment that serves other tenant spaces or other dwelling units, 
provided all exposed pipe joints of the piping subject to the requirements of this 
section have been inspected for leaks by means of an approved gas detector, a 
noncorrosive leak detection fluid or other approved leak detection method once 
the equipment has been placed in operation. 

Gas piping degrades over time, creating the possibility of natural gas leakage. Even though the natural 
gas is treated with mercaptan to give it that rotten egg smell, small leaks may go undetected, particularly 
in buildings where pipes are not exposed and older buildings that are likely to have envelopes that are 
less tight than newer construction. According to US DOE, building leakage accounts for nearly 27% of 
the natural gas leakage in the US natural gas distribution system.8 Leaking natural gas represents a loss 
in energy, and even small leaks can add up over long periods of time. Additionally, natural gas is also a 
potent Green House Gas, with over 86 times the global warming potential of CO2 on a short-term basis.  

The installation of new gas equipment provides an ideal time to test gas pipe leakage. Contractors are already 
on site and the gas will often be partially or fully turned off for the new equipment installation. Additionally, 
new equipment installation can disturb and inflict additional stresses on existing piping, creating opportunities 
for the formation of new leaks where existing natural gas piping has weakened but not previously failed 

This provision requires that existing fuel gas piping be tested like a new installation according the 
International Fuel Gas Code (IFGC). It includes targeted exceptions for elements of the IFGC testing 
methodology that is not appropriate for existing buildings. It also includes an exception for piping that 
has been tested in the last five years in order to prevent repeated testing. Finally, it includes an exception 
to ensure that testing requirements don’t necessitate other tenants losing service, which could be a 
considerable in larger buildings with multiple tenant spaces. In those cases, it only requires visual 
inspection of the exposed joints with a testing fluid.  

 
8 “Natural Gas Infrastructure Modernization Programs at Local Distribution Companies: Key Issues and Considerations.” US DOE, 
Office of Energy Policy and Systems Analysis. Washington DC, 2017. 
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Add new text as follows: 

C501.7 Heat pump supplementary combustion equipment. Heat pumps having combustion 
equipment and electric resistance equipment for supplementary space or water heating shall have 
controls that limit supplemental heat operation to only those times when one of the following applies:  

 
1. The heat pump is operating in defrost mode.  

2. The vapor compression cycle malfunctions.  

3. For space heating systems, the thermostat malfunctions. 

4. For space heating systems, the vapor compression cycle cannot provide the necessary 
heating energy to satisfy the thermostat setting.  

5. For water heating, the heat pump water heater cannot maintain an output water 
temperature of at least 120°F (49°C) 

New supplementary space and water heating systems for heat pump equipment shall not be permitted 
to have a heating input capacity greater than the heating input capacity of the heat pump equipment. 

 
Supplementary heating systems are effectively back-up systems intended to provide heating if the primary 
heat pump system fails, if the operating conditions (heating demand, temperature around the heat pump 
compressor, etc.) exceed the ability of the heat pump to effectively, or cost-effectively, provide heating. 
Designers sometimes utilize “hybrid heat” systems where combustion equipment provides the 
supplementary heat to address these situations.  

This new section creates a version of the supplementary heating equipment control requirements in Section 
C403 that is customized for existing buildings. It addresses both space and water heating applications and 
ensures that any combustion heating equipment used for supplementary heat is only used when the heat 
pump system is unable to fully meet the buildings heating needs (the language in C403 already addresses 
electric resistance supplementary heat).  

  

C502 ADDITIONS 

Revise text as follows: 

C502.1 General. Additions to an existing building, building system or portion thereof shall 
conform to the provisions of this code as those provisions relate to new construction without 
requiring the unaltered portion of the existing building or building system to comply with this 
code. Additions shall not create an unsafe or hazardous condition or overload existing building 
systems. An addition shall be deemed to comply with this code if the addition alone complies or 
if the existing building and addition comply with this code as a single building. Additions shall 
comply with Sections C502.2 through C502.5. 

These edits implement the restructuring discussed above in the introduction. The content of the sections is 
unaffected. The compliance language from the original Section C502.3 has been moved here. 

The requirement in C502.1 for additions to meet the requirements for new construction mean that additions 
will be subject to the requirements in the Building Decarbonization Code for demand responsive thermostats 
and water heaters, onsite renewable energy, electrification readiness, energy storage infrastructure, etc.  
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Add new text as follows: 

C502.1.1 Combustion equipment. Additions shall not be permitted to contain 
combustion equipment and new equipment installed to serve additions shall not be 
combustion equipment. Where systems with combustion equipment are extended into an 
addition, the existing building and addition together shall use no more fossil fuel energy 
than the existing building alone. 
 

This section requires additions to effectively be all-electric by prohibiting them from containing or being 
served by new combustion equipment additions combustion equipment. When additions are added to 
existing buildings, space and water heating systems are often extended into the new addition. This 
provision does allow the extension of systems that utilize combustion equipment into the addition. In 
order to ensure that the addition does not result in higher consumption of fossil fuels, the provision also 
requires that this extension doesn’t result in an increase in combustion energy. In order to extend a 
system with combustion equipment into an addition, the efficiency of the existing building would need to 
be improved to offset the increased consumption from the addition.  

 

Add new text as follows: 

C502.1.2 Combustion equipment requirements. New combustion equipment serving 
additions shall comply with section C501.6.  

This section ensures that combustion equipment installed in additions is both more efficient and less likely 
to worsen indoor air quality as required in Section C501.6. 

 

Add new text as follows: 

C502.1.3 Building Performance Standards. Where an addition to a building makes it 
subject to [OFFICIAL NAME OF THE LOCAL BUILDING PERFORMANCE 
STANDARD], the permit application for the addition shall include a report that includes 
the following: 

1. The current or last reported EUI of the building 

2. The performance targets from [NAME OF THE LOCAL BUILDING 
PERFORMANCE STANDARD] that will be applicable to the building within 
five years from the date of the permit application 

Where the current or last reported EUI exceeds the performance targets that will be 
applicable in the next five years, the report shall also include a plan describing how the 
building will be brought into compliance. The report shall include energy efficiency 
upgrades and operational improvements that will be made to the building before the 
applicable target goes into effect and the impact of the alteration under permit review. 
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Exceptions:  

1. Where the total building performance of the building with the alteration 
determined in accordance with Section C407 demonstrates compliance with the 
performance targets identified in the report required by this section. 

2. Additions that increase the conditioned floor area of the building by less than 
10% and install no new space conditioning or water heating equipment.  

In jurisdictions with a BPS it is important that all work on existing buildings support and reinforce the 
policy goals. Additions that either push a building into covered building status or are part of a building is 
already subject to the BPS that are undertaken without consideration of impending BPS performance 
targets represent a significant missed opportunity. This section requires that consideration by creating a 
requirement that permit applications include the building’s current performance and any BPS performance 
targets that will be in effect in the next 5 years, the typical compliance cycle for US-based BPS. Where a 
building does not already meet those targets, it will be required to also submit what is effectively a plan for 
compliance with the BPS. This will ensure that project teams are thinking about a proposed alteration 
within the larger context of what will be required to meet up-coming BPS requirements. 

The exceptions allow the compliance path to be avoided when the alteration is complying by performance 
modeling and that modeling shows that the alteration will bring the building into compliance with the BPS 
performance target, and for additions that will in and of themselves not create a major energy impact.  

It may be necessary to modify the language in this provision to align with the terminology that is used in the 
official BPS regulation to maximize correlation and usability. For example, the provision can be modified to 
align with a carbon-based BPS by replacing “EUI” with “CUI” throughout and adding the following definition: 

CARBON USE INTENSITY (CUI). An expression of building carbon emissions in terms of the 
equivalent carbon emissions of the net energy divided by gross floor area. 

This definition defines a carbon use intensity that parallels the definition of EUI. It is a carbon metric 
where carbon emissions are divided by gross floor area in order to compare the emissions of different 
buildings or assess the performance a building’s carbon emissions against a target.  
 
Revise text and numbering as follows: 

C502.2 Change in space conditioning. Any nonconditioned or low-energy space that is altered 
to become conditioned space shall be required to comply with Section C502. 

Exceptions: 

1. Where the component performance alternative in Section C402.1.5 is used to comply 
with this section, the proposed UA shall be not greater than 110 percent of the target UA. 

2. Where the total building performance option in Section C407 is used to comply with this 
section, the annual energy cost of the proposed design shall be not greater than 110 
percent of the annual energy cost otherwise permitted by Section C407.2. 

This section is moved to C503, the alterations section. It is reasonable to make conversions of 
unconditioned space to conditioned space subject to the requirements for an addition, but they are 
technically alterations. Code users could naturally skip over the additions section, go straight to the 
alterations section, and miss this requirement. Moving the provision improves clarity and usability. 
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Revise text and numbering as follows: 

C502.3 Compliance Additions shall comply with Sections C502.3.1 through C502.3.6.2.  

C502.2 Building Envelope. New building envelope assemblies that are part of the addition shall 
comply with Sections C502.2.1 through C502.2.2.  

C502.3.1 C502.2.1 Vertical fenestration area.  

C502.3.2 C502.2.2 Skylight area.  

C502.3.3 C502.3 Building mechanical systems. 

These edits implement the restructuring discussed above in the introduction. The content of the 
subsections is unaffected. The compliance language from the original Section C502.3 has been moved to 
C503.1 and a new C502.2 has been introduced for the envelope subsections.  

 

Add new text as follows: 

C502.3.1 Space heating equipment. New space heating equipment in additions shall be 
electric heat pump equipment.  

Exceptions: 
1. Electric resistance supplementary heat in accordance with Section C403.4.1.1 

2. Up to 5W of electric resistance heat per square foot of conditioned floor area 
in the addition 

3. Combustion equipment used for supplementary heat in accordance with 
Section C501.7. 

Requiring space heating installed during an addition to be electric will reduce carbon emissions and 
improve air quality in homes. Heat pumps have been shown to be technically effective in all climate 
zones, and cold-climate heat pump technology continues to improve, providing heating with a COP of 
more than 3 above 5°F.9  

Exceptions are included for electric resistance supplementary heat and for up to 5W of electric resistance 
heat per square foot of conditioned floor area. The latter creates a budget for electric resistance heat that 
can be used for spot heating, small spaces, freeze protection and heat pump VAV systems with terminal 
electric resistance heat. 5W is a fairly low budget for these VAV systems that will require efficient design 
parameters such as delivering higher temperature air to the terminal boxes during heating that minimize 
the operation of the electric resistance coils. An exception for supplementary combustion heating 
equipment is also included, allowing new combustion equipment to be installed in the addition as long as 
it is only used as supplementary heat. 

  

 
9 “Achieve Comfort and Reliable Performance with Cold-Climate Heat Pumps.” Zero Energy Project, 6 Feb. 2020, 
https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-
pumps/#:~:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20hea
ting%20systems%20such,3%20at%205%C2%B0F. 

https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/#:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20heating%20systems%20such,3%20at%205%C2%B0F
https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/#:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20heating%20systems%20such,3%20at%205%C2%B0F
https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/#:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20heating%20systems%20such,3%20at%205%C2%B0F
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Revise text and numbering as follows: 

C502.3.4 C502.4 Service water-heating systems.  

C502.2.5 C502.4.1 Pools and inground permanently installed spas.  

These edits implement the restructuring discussed above in the introduction. The content of the 
sections is unaffected. 

 

Add new text as follows: 

C502.4.2 Heat Pump Water Heating. New water heaters in additions shall be electric 
heat pump equipment.  

Exceptions: 
1. Supplementary water heating systems controlled in accordance with C501.7 

2. Electric storage water heaters with a rated storage volume of less than 20 gallons 
(75.7 liters) and a rated input of less than 5kW. 

3. Instantaneous electric water heaters located within 10 feet of the point of use. 

4. Electric resistance equipment where not less than 75 percent of the annual service 
water-heating requirement is provided by an on-site renewable energy system not 
used to meet any other provision of this code. 

5. Water heaters that serve end-uses that require water temperature of 150°F 
(65.6°C) or hotter. 

 
Heat pump water heaters can be 4-6 times more efficient than their electric resistance and combustion 
counterparts. This provision requires new water heaters in additions to be heat pump water heaters. It 
includes a few key exceptions: 

1. Supplementary water heating that can be any fuel type. 

2. Small electric resistance storage water heaters. These will have small loads and there aren’t 
HPWH alternatives for them, so it is reasonable to allow them as electric resistance water heaters. 

3. Instantaneous resistance water heaters used in point-of-use applications. The loads from these 
will also generally be very low. 

4. There is a blanket exemption for electric resistance water heating where 75% of the annual water 
heating load is served by onsite renewable energy (most likely solar thermal or PV). This 
provides flexibility and the pairing of dedicated renewable energy with electric resistance water 
heating creates a system with total efficiency similar to a HPWH. 

5. High-temperature applications are exempted since high temperature HPWHs are just now 
coming on the market and don’t have broad market penetration. 
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Revise text and numbering as follows: 

C502.2.6 C502.5 Lighting and power systems.  

C502.2.6.1 C502.5.1 Interior lighting power.  

C502.2.6.2 C502.5.2 Exterior lighting power.  

These edits implement the restructuring discussed above in the introduction. The content of the 
subsections is unaffected. The compliance language from the original Section C502.3 has been moved to 
C503.1 and a new C502.2 has been introduced for the envelope subsections.  

 

Add new text as follows: 

C502.5.3 Renewable energy infrastructure. Additions with a new roof shall be 
provided with equipment for on-site renewable energy with a rated capacity of not less 
than 0.25 W/ft² (2.7 W/m²) multiplied by the sum of the gross conditioned floor area of 
the three largest floors of the addition. 

Exceptions: 

1. Additions that increase the conditioned floor area of the building by less than 10%.  

2. Additions where an unshaded flat plate collector oriented towards the equator and 
tilted at an angle from horizontal equal to the latitude receives an annual daily 
average incident solar radiation less than 3.5 kWh/m²·day (1.1 kBtu/ft²·day). 

3. Additions where more than 80 percent of the roof area is covered by any 
combination of equipment other than for on-site renewable energy systems, 
planters, vegetated space, skylights, or occupied roof deck. 

4. Additions where more than 50 percent of roof area is shaded from direct beam 
sunlight by natural objects or by structures that are not part of the building for 
more than 2,500 annual hours between 8:00 AM and 4:00 PM. 

Additions with roofs provide an opportunity to introduce renewable energy systems. The requirements in 
the Building Decarbonization Code for renewable energy systems reference buildings and so don’t 
capture additions. This section uses the addition to trigger the requirements. The size of the system is 
based on the size of the addition, rather than the whole building. The new section includes exceptions that 
are paralleled from the new construction requirements. These exempt small additions, roofs without good 
solar access and roofs that are already utilized for other uses. 

 

Add new text as follows: 

C502.5.4 Electric vehicle charging infrastructure. New parking facilities and new 
parking spaces added to existing parking facilities shall comply with Section C405.14 
based on the number of new parking spaces.  

This section requires new parking facilities to meet the EV charging requirements in the new construction 
portion of the Building Decarbonization Code. While this is implicitly required by Section C501, the 
addition of this section makes it explicit for greater clarity and enforceability.  
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Add new text as follows: 

C502.6 Additional energy efficiency credits. Additions shall achieve credits in accordance with 
Section C506. All-electric buildings shall be required to 10 credits and mixed-fuel buildings shall 
be required to select 15 credits. Alterations to the existing building that are not part of an 
addition, but permitted with an addition, may be used to achieve the required credits.  

Exceptions: 

1. Buildings in Utility and Miscellaneous Group U, Storage Group S, Factory Group F, 
High-Hazard Group H 

2. Additions less than 1,000 ft2 (92.9 m2) and less than 50% of existing floor area.  

3. Additions that do not include the addition or replacement of equipment covered by 
Section C403.3 or C404.2 that achieve a total of 5 credits. 

4. Additions that do not contain conditioned space that achieve a total of 5 credits. 

5. Buildings in Residential Group R and Institutional Groups I in climate zones 3C, 4B, 4C, 
5C that achieve a total of 5 credits 

6. Where the addition alone or the existing building and addition together comply with 
Section C407  

This section works with the new Section C506 (see below for more) to bring additional energy efficiency 
to additions through implementing the additional efficiency credits in Section C406 in “substantial” 
additions. The section requires 10 credits in additions to all-electric buildings, just like new buildings, 
and greater efficiency of 15 credits for additions to mixed-fuel buildings. It also includes a series of 
important exceptions for occupancy types with low building loads, small additions and buildings that 
comply with Section C407. It also requires only 5 credits in additions to certain building types in certain 
climate zones that have fewer credit options available, additions that don’t include new HVAC or water 
heating equipment and additions that do not include conditioned space.  

 

C503 ALTERATIONS 

Add new text as follows: 

C503.1.1 Change in space conditioning. Any nonconditioned or low-energy space that 
is altered to become conditioned space shall be required to comply with Section C502. 

Exceptions: 

1. Where the component performance alternative by Section C402.1.5 is used to 
comply with this section, the proposed UA shall be not greater than 110 percent 
of the target UA. 

2. Where the total building performance option by Section C407 is used to comply 
with this section, the annual energy cost of the proposed design shall be not greater 
than 110 percent of the annual energy cost otherwise permitted by Section C407.2. 
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This content is located in the additions section in the model code (Section C502.2). As part of the restructuring 
needed for this overlay, it has been relocated here since it describes an alteration project. The requirements 
have not been changed, but the relocation will improve the usability and enforceability of the code. 

 

Add new text as follows: 

C503.1.2 Substantial improvement. Buildings undergoing substantial improvements 
shall comply with Sections C402.5 and C405.16 and meet a site EUI by building type in 
accordance with ASHRAE Standard 100 Table 7-2a. 

Exception: Compliance with Standard 100 shall not be required where Group R-
occupancies achieve an ERI score of 80 or below without on-site renewable energy 
included in accordance with RESNET/ICC 301, for each dwelling unit. 

Substantial improvements are extensive alterations that have significant scope, large project budgets 
relative to the value of the building and are more likely to already include major systems that could 
include combustion equipment. The larger scopes and budgets of substantial improvements are likely to 
occur infrequently within a building lifecycle and create the best opportunity to significantly increase 
efficiency and establish full electric ready infrastructure for the building and its systems. 

 

Add new text as follows: 

C503.1.3 Requirements for combustion equipment. New combustion equipment 
serving alterations shall comply with Section C501.6. 

This section ensures that when combustion equipment is installed for water heating, it meets the 
requirements for testing and increased safety for combustion equipment in C501.6. 

 

Add new text as follows: 

C503.1.4 Building Performance Standards. Where the building is subject to 
[OFFICIAL NAME OF THE LOCAL BUILDING PERFORMANCE 
STANDARD], the permit application for the alteration shall include a report that 
includes the following: 

1. The current or last reported EUI of the building 

2. The performance targets from [NAME OF THE LOCAL BUILDING 
PERFORMANCE STANDARD] that will be applicable to the building within 
five years from the date of the permit application 

Where the current or last reported EUI exceeds the performance targets that will be 
applicable in the next five years, the report shall also include a plan describing how the 
building will be brought into compliance. The report shall include energy efficiency 
upgrades and operational improvements that will be made to the building before the 
applicable target goes into effect and the impact of the alteration under permit review. 
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Exception: Where the total building performance of the building with the alteration 
determined in accordance with Section C407 demonstrates compliance with the 
performance targets identified in the report required by this section.  

In jurisdictions with a Building Performance Standard (BPS), it is important that all alterations 
support and reinforce the BPS. Alterations that are undertaken without consideration of impending 
BPS performance targets represent a significant missed opportunity. This section requires that 
consideration by creating a requirement that permit applications include the building’s current 
performance and any BPS performance targets that will be in effect in the next 5 years, the typical 
compliance cycle for US-based BPS. Where a building does not already meet those targets, it will be 
required to also submit what is effectively a plan for compliance with the BPS. This will ensure that 
project teams are thinking about a proposed alteration within the larger context of what will be 
required to meet up-coming BPS requirements. 

The exception allows the compliance path to be avoided when the alteration is complying by performance 
modeling and that modeling shows that the alteration will bring the building into compliance with the BPS 
performance target. 

It may be necessary to modify the language in this provision to align with the terminology that is used in 
the official BPS regulation to maximize correlation and usability. For example, the provision can be 
modified to align with a carbon-based BPS by replacing “EUI” with “CUI” throughout and adding the 
following definition: 

 
CARBON USE INTENSITY (CUI). An expression of building carbon emissions in terms of the 
equivalent carbon emissions of the net energy divided by gross floor area. 

This definition defines a carbon use intensity that parallels the definition of EUI. It is a carbon metric 
where carbon emissions are divided by gross floor area in order to compare the emissions of different 
buildings or assess the performance a building’s carbon emissions against a target.  

 

Add new text as follows: 

C503.3.2 System sizing. New heating and cooling equipment that is part of an alteration 
shall be sized in accordance with Section C403.3.1 based on the existing building 
features as modified by the alteration.  

Exception: Where is has been demonstrated to the code official that compliance with 
this section would result in heating or cooling equipment that is incompatible with 
the rest of the heating or cooling system. 
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Space conditioning equipment is routinely oversized for its application. Even when equipment was sized 
appropriately when it was installed, many buildings have undergone alterations, particularly energy 
efficiency retrofits, that have changed the heating and cooling characteristics of the building. It is 
reasonable to assume that the existing equipment sizing is more likely to be wrong than right, yet many 
equipment replacements use existing system sizing to size new equipment. Oversized equipment is less 
efficient, costs more to operate, costs more to install, provides lower levels of comfort and is less effective 
at de-humidification. 

This measure explicitly requires that new equipment installed as part of an alteration be sized based on 
current building characteristics and loads, using current sizing standards. It provides an exception for 
situations where right-sizing equipment may create an incompatibility with the rest of the system (as can 
be the case with steam systems where boilers are sized to the radiators/convectors and not the building). 

 

Add new text as follows: 

C503.3.3 Controls. New heating and cooling equipment that are part of the alteration 
shall be provided with controls that comply with Section C403.4. 

Exception: Systems with direct digital control of individual zones reporting to a 
central control panel  

The IECC’s requirements for HVAC controls only apply to new controls. As a result, new equipment is 
permitted to be controlled by existing controls that can fall far short of current code requirements. This 
section requires new equipment to have code-compliant requirements. The exception ensures that this 
section won’t trigger the replacement of an entire central control system when only one portion of a 
central HVAC system is replaced.  

 

Add new text as follows: 

C503.3.4 Mechanical system acceptance testing. Where an alteration requires 
compliance with Section C403 or any of its subsections, mechanical systems that serve the 
alteration shall comply with Sections C408.2.2, C408.2.3 and C408.2.5.  

Exceptions:  

1. Mechanical systems and service water heater systems in buildings where the total 
mechanical equipment capacity is less than 480,000 Btu/h (140.7 kW) cooling 
capacity and 600,000 Btu/h (175.8 kW) combined service water-heating and 
space-heating capacity.  

2. Systems included in Section C403.5 that serve individual dwelling units and 
sleeping units.  

 
Retro-commissioning and building re-tuning is generally accepted as one of the most cost-effecting 
energy efficiency measures for existing buildings. Average savings for building re-tuning is 12%, and 
studies have found savings as high as 52%. However, the IECC only requires acceptance testing of new 
portions of altered systems. This section requires an altered system to meet the relevant Sections of C408 
for acceptance testing to ensure that the altered system is operating as intended. 
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Jurisdictions with Building Performance Standards (BPS) could replace the system capacity threshold with 
the BPS application threshold to align the BPS and the energy code more fully. Most BPS are triggered 
based on building size. Where this is the case, exception #1 would be replaced with the following: 

1. Buildings with a gross floor area less than [SQUARE FOOTAGE 
THRESHOLD OF THE BPS]. 
 

Where BPS or other policies have other triggers that may be important, exceptions can be further tailored.  

 

Add new text as follows: 

C503.3.5 Combustion heating equipment. New combustion equipment used for space 
heating that is part of the alteration shall comply with Section C501.6. 

This ensures the installation of combustion space heating equipment that is both more efficient and less 
likely to worsen indoor air quality as required in Section C501.6. 

 

Add new text as follows: 

C503.3.5.1 Partial electrification of space heating. New and replacement 
combustion equipment used for space heating shall only be permitted to be 
installed as supplementary heating controlled in accordance with C501.7. 

Where there are technical barriers to the full electrification of a building’s space heating system, hybrid 
heat systems that combine heat pumps with combustion equipment are an effective strategy to reduce 
carbon emissions through improving the efficiency of the system and reducing onsite combustion 
emissions. In these systems, a heat pump serves most of the heating loads and the combustion equipment 
only operates when the heat pump is unable to keep up with heating demand, particularly during low 
outdoor temperatures. By prohibiting new combustion equipment except as supplementary heat, this 
section requires that existing combustion heating systems be converted to hybrid heat systems at 
equipment replacement.  

 

Add new text as follows: 

C503.3.6 Cooling equipment. New and replacement unitary air conditioners shall be 
electric heat pump equipment sized and configured to provide both space cooling and 
space heating. Any existing space heating systems that serve the same zone as the new 
equipment shall be configured as supplementary heat in accordance with Section C501.7. 

Unitary air conditioners are essentially cooling-only heat pumps. AC replacement therefore provides a 
valuable opportunity to electrify or partially electrify space heating. This section requires that when AC 
equipment is replaced that it gets replaced with a heat pump that is configured to also provide heating. It 
also requires that any existing heating system be reconfigured as supplementary heating (see Section 
C501.7). This allows existing heating equipment to remain as a backup heating system, which is 
particularly important in buildings that are required to have emergency backup power for space heating 
and to ease the transition of some jurisdictions policies to all-electric renovations.  
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Add new text as follows: 

C503.3.7 Cooking equipment. Alterations of spaces containing cooking equipment shall 
comply with Section C405.16.4 and this section.  

C503.3.7.1 Ventilation. Where a space that is part of the alteration includes 
combustion equipment used for cooking, the cooking equipment shall be 
provided with exhaust equipment that complies with Sections 505.2, 505.3 and 
505.5 of the International Mechanical Code and the following: 

1. The exhaust fan shall be sized to provide no less than 150 CFM of 
intermittent airflow. 

2. The cooking equipment shall be provided with makeup air at a rate 
approximately equal to the exhaust air rate. Such makeup air systems 
shall be equipped with a means of closure and shall be automatically 
controlled to start and operate simultaneously with the exhaust system. 

Exception: Commercial cooking appliances  

Gas cooking can release levels of pollutants that, if they were measured outside, would violate the Clean 
Air Act.10 As a result, households with gas cooking have nearly three times the rate of treatment for 
asthma.11 Outside of commercial cooking equipment, the mechanical code has only limited ventilation 
requirements for cooking, only requiring ventilation for the room and not the cooking appliance itself. It 
also does not differentiate between gas and electric cooking, despite the significantly higher level of 
pollutants from gas cooking.12 Ventilation has not always been required in spaces with cooking, so many 
existing buildings do not have any mechanical ventilation at all. This provision improves the health and 
indoor air quality of buildings with gas cooking by requiring that spaces with combustion cooking that 
undergo an alteration be equipped with appropriate ventilation for gas cooking. It requires exhaust 
specifically at the cooking equipment, and not just the space. It also requires makeup air to ensure that 
the exhaust fans that can effectively exhaust contaminants. The ventilation rate has been set at 150CFM. 
This is higher than the requirement in the mechanical code in order to account for the higher 
concentration of pollutants in gas cooking. The exhaust rate is based on a proposal currently being 
considered for the Washington state code requirements for ventilation of gas cooking. 

 

Add new text as follows: 

C503.4.1 Service hot water system acceptance testing. Where an alteration requires 
compliance with Section C404 or any of its subsections, service hot water systems that 
serve the alteration shall comply with Sections C408.2.3 and C408.2.5.  

  

 
10 Gillis, J. and Nilles, B. (2019). “Your Gas Stove Is Bad for You and the Planet” The New York Times. 
www.nytimes.com/2019/05/01/opinion/climate-change-gas-electricity.html 
11 Jarvis et al. (1996) “Evaluation of asthma prescription measures and health system performance based on emergency department 
utilization.” https://www.ncbi.nlm.nih.gov/pubmed/8618483 
12 D. Michanowicz, et al. (2022) “Home is Where the Pipeline Ends: Characterization of Volatile Organic Compounds Present in 
Natural Gas at the Point of the Residential End User.” American Chemical Society. 

https://www.ncbi.nlm.nih.gov/pubmed/8618483
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Exceptions:  

1. Service water heater systems in buildings where the total mechanical equipment 
capacity is less than 600,000 Btu/h (175.8 kW) combined service water-heating 
and space-heating capacity.  

2. Systems included in Section C403.5 that serve individual dwelling units and 
sleeping units. 

 
Retro-commissioning and building re-tuning is generally accepted as one of the most cost-effecting 
energy efficiency measures for existing buildings. Average savings for building re-tuning is 12%, and 
studies have found savings as high as 52%. However, the IECC only requires acceptance testing of new 
portions of altered systems. This section requires an altered system to meet the relevant Sections of C408 
for acceptance testing to ensure that the altered system is operating as intended. 

Jurisdictions with Building Performance Standards (BPS) could replace the system capacity threshold with 
the BPS application threshold instead to align the BPS and the energy code more fully. Most BPS are 
triggered based on building size. Where this is the case, exception #1 would be replaced with the following: 

1. Buildings with a gross floor area less than [SQUARE FOOTAGE 
THRESHOLD OF THE BPS]. 

Where BPS or other policies have other triggers that may be important, exceptions can be further tailored.  

 

Add new text as follows: 

C503.4.2 Service water heating equipment. New combustion equipment used for water 
heating that is part of the alteration shall comply with Section C501.6. 

This requires the installation of combustion water heating equipment that is both more efficient and less 
likely to worsen indoor air quality as stipulated in C501.6 

C503.4.2.1 Partial electrification of water heating equipment. Where 
combustion equipment is replaced in service water heating systems that utilize 
multiple boilers or water heaters, the cold-water inlet shall be connected to 
electric heat pump water heating equipment. 

Many central water heating systems utilize multiple smaller pieces of water heating equipment—such as 
boilers—ganged together rather than a single larger piece of equipment. The failure of one piece of 
equipment in these systems provides an opportunity for partial electrification, particularly in buildings 
where space limitations may pose an obstacle to full electrification. In a partial electrification, the first 
piece of equipment in the series is replaced with a HPWH, shifting the maximum amount of the load 
possible to the HPWH.  

This hybrid approach has multiple advantages. Boiler rooms often have waste heat that the HPWH can 
scavenge for water heating if the compressor is located in the same space. HPWHs are typically most 
efficient at heating cold water. All-electric systems typically require large storage tanks to provide a 
buffer against hot water demand. A hybrid system can rely on the gas water heating equipment to serve 
the peak, reducing space constraints issues.  
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Revise text as follows: 

C503.5 Lighting and power systems. New lighting and power systems that are part of the 
alteration shall comply with Sections C405 and C408. 

This minor change adds “power” to the title and scope of C503.5 so that decarbonization requirements 
related to electrical power can be added to the section. 

 

Add new text as follows: 

C503.5.1 Interior Lighting and Controls. New and existing lighting in the 
alteration shall be provided with controls that comply with Section C405.2. 

Exceptions: 

1. Where the size or configuration of an interior spaces is not altered 

2. Where less than 50 percent of the luminaires in the space are replaced 

The IECC’s requirements for lighting controls only apply to new controls, even when substantial changes 
are made to a lighting system. In some older buildings, lighting may not have any controls at all. Lighting 
alterations therefore provide a valuable opportunity to introduce or upgrade lighting controls. This 
section requires lighting controls to meet current control requirements in certain, more substantial 
lighting retrofits. 

 

Add new text as follows: 

C503.5.2 Lighting acceptance testing. Where an alteration requires compliance with 
Section C405 or any of its subsections, the registered design professional or approved 
agency shall provide a report in accordance with section C408.3.2.3 demonstrating that 
the new and existing lighting control systems that serve the alteration have been tested in 
accordance with the following: 

1. Verify that manual controls function. 

2. Verify that occupancy and vacancy sensors automatically turn off the lights when 
spaces are unoccupied. 

3. Verify that time switch controls are functioning, set to the correct day and time, 
programmed with scheduled off times, and provided with new backup batteries 
(where applicable).  

While best practices for any lighting project include ensuring that lighting controls are operating 
properly, the code is only required new controls. New luminaires do not trigger control testing. This 
provision ensures that lighting controls will be receive basic functional testing whenever a lighting 
system is altered. This section is based on the acceptance testing requirements for lighting in Section 
C408 but has tailored for existing controls since some of those requirements are only appropriate for new 
buildings or new controls.  
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Add new text as follows: 

C503.5.3 Combustion lighting. New gas lighting shall not be permitted to be added to 
the building or building site. 

Gas lighting is not common but is still used for decorative purposes and allowed in most spaces by the 
fire code. This provision prohibits the installation of new gas lighting but has no impact on existing 
installations. There is a very limited application of gas lighting to establish historically accurate lighting 
that may be allowed under the accommodations for historic buildings in C501.5. 

 

Add new text as follows: 

C503.5.4 Electrical Service replacement. Where a building electrical service is 
replaced, the new electrical service shall include additional electrical capacity for the 
following as applicable: 

1. Replacement of combustion equipment used for space heating with electric heat 
pump equipment or reverse-cycle chiller sized for the heating load of the building 
in accordance with C403.3.1 based on the existing building features 

2. Replacement of combustion equipment used for water heating with electric heat 
pump equipment sized for the service hot water load of the building  

3. Replacement of combustion equipment used for cooking with electric cooking 
equipment  

4. Replacement of combustion equipment used for clothes drying with electric 
equipment 

5. Renewable energy infrastructure in accordance with Section C405.13  

6. Sufficient electric capacity for all parking facilities served by the electrical 
service to comply with Section C405.14 as a new parking facility. For the 
purposes of compliance with this section, sizing shall be permitted to be based on 
the capacity requirements of EVSE spaces served by an ALMS.  

7. Energy storage infrastructure in accordance with Section C405.15.1  

One potential significant cost in electrification retrofit projects is electrical service replacement. This 
section ensures that if a building service is being replaced that it must be sized for the full electrification 
of combustion equipment in the building—space heating, water heating, cooking and clothes drying—and 
for the addition of the onsite renewable systems, EVCI and energy storage in the future. “Electrification-
sizing” the electrical service at the time of normal replacement is the most cost-effective approach to 
providing sufficient capacity for individual electrification retrofits. This will remove that barrier for 
future electrification retrofits.  

Where jurisdictions are concerned with increased costs for these upgrades before the service may be put 
to full use, several options are available to modify the language. First, the addition of new construction 
quantities of EV charging capacity can be significant. Item 6 could be altered to only require electrical 
capacity for a smaller percentage of EV charging spaces. Second, exceptions can be specifically crafted 
to address the cost implications of such an upgrade.  
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Alternate add new text as follows: 

Exception: Where it has been demonstrated to the code official that compliance with 
this section will result in increased costs for electrical utility service be charged to the 
building owner that create a substantial burden, the electrical service size shall be 
permitted to be reduced to a size that will not increase utility infrastructure costs 
charged to the building owner.  

 
This exception has been crafted to provide discretion to the code official that the cost is not simply 
increased but will show a substantial burden on the building owner. While this phrasing may be widely 
interpreted, it is suggested that jurisdictions adopting this exception work to tailor this language to be 
more prescriptive and appropriate to their local considerations.   

 

Add new text as follows: 

C503.5.5 Onsite renewable energy. Substantial improvements and alterations that 
include roof replacements of more than 75 percent of the total roof area of the building, 
the building or building site shall comply with Section C405.13.  

Exception: Where roof replacements do not alter the existing structure and it has 
been demonstrated to the code official that the existing structure cannot support the 
addition of solar panels.  

This provision requires roof replacement projects to be paired with the installation of an onsite 
renewable energy system. There are different kinds of re-roofing projects. A roof recover only involves 
putting a new layer of roofing material on top of existing roofing. A roof replacement includes the 
removal of old roofing material, repair of exposed sheathing and installation of a new roof. Roof 
replacements provide an advantageous opportunity to install an onsite renewable energy system like a 
photovoltaic array. It exposes the roof structure under the roof cover, providing a clearer picture of the 
condition and configuration of the roof structure. It also presents a more cost-effective time to make 
structural improvements. It synchronizes the service life of the roof and the renewable energy system, 
eliminating concerns about the need to repair a roof under the system. Synchronizing roof replacement 
and rooftop renewable energy systems also reduces costs as both projects can often utilize the same 
onsite construction and safety equipment. 

If there is pushback to using roof replacement as a code trigger for the onsite renewable energy system, 
substantial improvement could be used as a standalone trigger instead.  

 

Alternate add new text as follows: 

C503.5.5 Onsite renewable energy. Substantial improvements shall comply with 
Section C405.13. 

This would only require the renewable system when the building is undergoing a major renovation, as 
substantial improvement is defined, giving the opportunity for reinforcing structure to be added to 
accommodate future solar installations.  
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Add new text as follows: 

C503.5.6 Electric vehicle charging infrastructure. Parking facilities serving substantial 
improvements shall comply with Section C405.14 as a new parking facility. All other 
alterations shall be provided with electric vehicle parking infrastructure in accordance 
with this section. 

There are several building lifecycle events that support the addition of EV charging to existing sites or the 
addition of electrical infrastructure to support future EV charging retrofits. This top section requires that 
parking facilities that serve substantial improvements be retrofit to fully comply with the EV charging 
requirements for new construction. All other alterations are directed to the subsections that include 
targeted opportunistic electrical infrastructure upgrades during certain kinds of alterations. 

C503.5.6.1 New parking facilities. New parking facilities and new parking 
spaces added to existing parking facilities shall comply with Section C405.14 
based on the number of new parking spaces.  

This section makes explicitly clear that new parking facilities are subject to the EVCI requirements of 
C405.14. This section may not be strictly necessary, but it ensures that there is no ambiguity in the code. 

 
C503.5.6.2 Alterations to parking lots. Where more than 25% of the paving of 
a parking lot is removed, the affected parking spaces shall be EV-capable spaces, 
up to the total number of EV-capable spaces indicated in Table C405.14 based on 
the total number of parking spaces in the parking lot. Where the parking lot 
serves more than one occupancy type, the number of required EV-capable spaces 
shall be based on a weighted average of the different occupancies. EV-capable 
spaces shall be provided with raceway in accordance with the following: 

1. Continuous between a junction box or outlet located within 3 feet (914 mm) 
of the parking space and an electrical panel serving the area of the parking 
space or a space containing an electrical panel serving the area of the 
parking space.  

2. The raceway shall be sized and rated to accommodate a 40-amp, 208/240-
volt branch circuit and have a minimum nominal trade size of 1 inch. 

3. Both ends of the raceway shall have labels stating “For future electric 
vehicle charging” 

 
Parking lot repaving is a cost effective time to undertake the retrenching of a parking lot that EVCI retrofits 
often require. The paving material is already being removed and replaced, which limits the cost of retrofitting 
a parking lot to only the cost of the retrenching. This section leverages these parking lot repaving projects to 
introduce raceways for EV-Capable spaces. It sets a minimum threshold for paving of 25% to ensure that the 
requirement is not triggered by simple repair projects. It also only includes requirements for the raceway 
component of EV-Capable spaces, and not other components such as panel capacity or physical space since 
those are not generally part of the scope of a re-paving project. As such, it only requires the raceways to get 
into proximity of the panel and not connect as is required in new construction. The section also sets a cap for 
the number of spaces that need to be provided with this raceway, so that a retrofit project would not need to 
provide more EV-Capable spaces than are required of new construction in C405.14. 
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C503.5.6.3 Alterations to parking structure electrical service. Where the 
electrical service serving a parking garage is replaced, the electrical service shall 
be sized to provide capacity for the parking garage to meet the requirements of 
Section C405.14 as a new parking facility. For the purposes of compliance with 
this section, sizing shall be permitted to be based on the capacity requirements of 
EVSE spaces served by an ALMS.  

Parking garages sometimes have independent electrical service connections and may not be captured by 
the service upgrade requirements in Section C403.5.4 above. This ensures that parking garage electrical 
service replacements are sized to accommodate an EV charging retrofit. 

 

Add new text as follows: 

C503.6 Additional energy efficiency credits. Substantial energy alterations shall comply with 
Sections C506 in accordance with this section. All-electric buildings shall achieve a total of 5 
credits and mixed-fuel buildings shall achieve a total of 10 credits.  

Exceptions: 

1. Alterations that are part of an addition complying with section C502. 

2. Alterations that comply with Section C407. 

3. Alterations that comply with Section C503.1.2. 

This section works with the new section C506 (see below for more) to bring additional energy efficiency 
through implementing the additional efficiency credits in C406 in substantial energy alterations. 
Substantial energy alterations are defined in a way that they are projects that impact multiple building 
energy systems, which creates multiple opportunities for acquiring credits from C406. The section 
requires 5 credits in alterations to all-electric buildings—half of the credit target for new construction—
and 10 credits for mixed-fuel buildings. It includes a series of important exceptions: 

1. An exception that reflects the allowance for alterations and additions to comply together under 
Section C502 when they are part of the same project (see Section C502.6 above). 

2. An exception for buildings that model using Section C407.  
3. An exception for substantial improvements that comply with the EUI requirements of C503.1.2. 

 

C505 CHANGE OF OCCUPANCY 

Add new text as follows: 

C505.1.1 Combustion equipment. New combustion equipment shall not be installed in a 
space undergoing a change of occupancy.  

This provision will result in the partial electrification of a change of occupancy by prohibiting the 
installation of new combustion equipment. Existing combustion equipment is allowed to remain. This 
would build on whatever electrification provisions the jurisdiction chooses for the alterations section and 
should be seen as going beyond the requirements for alterations. 
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Add new text as follows: 

C505.2 Additional energy efficiency packages for changes of occupancy with combustion 
equipment. Where a space being converted from one occupancy type to another occupancy type 
is served by combustion equipment, it shall achieve 5 credits in accordance with Section C406 in 
addition to the credits required by Section C406.1. 

Exception: Alterations complying with Section C503.1.2 or C503.6. 

Many changes of occupancy are subject to full code compliance, which includes section C406. This 
section requires that changes of occupancy that are served by combustion equipment achieve an 
additional 5 credits from C406. The provision includes an exception for mixed-fuel alterations that are 
already required to comply with the EUI requirements of C503.1.2 or the additional points required by 
Section C503.6. 

  

C506 ADDITIONAL EFFICIENCY 

Add new text as follows: 

SECTION C506 
ADDITIONAL EFFICIENCY CREDITS 

C506.1 General. Where required by Section C502 or C503, credits shall be achieved from Tables 
C406.1(1) through C406.1 (5) where the table is selected based on the use group of the building 
and from credit calculations as specified in relevant subsections of Section C406. Where a 
building contains multiple use groups, credits from each use group shall be weighted by floor area 
of each group to determine the weighted average building credit. Credits from the tables of 
calculation shall be achieved where a building complies with one or more of the following: 

1. More efficient HVAC performance in accordance with Section C406.2. 

2. Reduced lighting power in accordance with Section C406.3. 

3. Enhanced lighting controls in accordance with Section C406.4. 

4. On-site supply of renewable energy in accordance with Section C406.5. 

5. Provision of a dedicated outdoor air system for certain space-conditioning equipment in 
accordance with Section C406.6. 

6. High-efficiency service water heating in accordance with Section C406.7. 

7. Enhanced envelope performance in accordance with Section C406.8. 

8. Reduced air infiltration in accordance with Section C406.9 

9. Where not required by Section C405.12, include an energy monitoring system in 
accordance with Section C406.10. 

10. Where not required by Section C403.2.3, include a fault detection and diagnostics (FDD) 
system in accordance with Section C406.11. 

11. Efficient kitchen equipment in accordance with Section C406.12. 
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This new section C506 creates a framework to use the additional efficiency credits from Section C406 in 
alterations and additions been leveraged to achieve additional energy savings in the IECC in a very 
flexible way. Over the last several code cycles, Section C406 has b C506.1 serves the same role as 
C406.1, directing projects how to achieve credits from the various credit options in sections C406.2-12.  

Unlike Section C406, the credit target is not set in this section. Those targets are set in the companion 
Sections C502.6 for additions and C503.6 for alterations. It makes sense to apply Section C406 to all new 
buildings, but not all alterations and additions. Less substantial additions and alterations and certain 
other existing projects with limited scopes are less likely to be able to accommodate a reasonable number 
of credit options to meet a credit target. By setting the targets in Sections C502 and C503, the credit 
targets can be selectively applied to only those projects where it is reasonable to incorporate Section 
C406 credit options as a requirement. It also allows for a clear distinction between the unique exceptions 
for additions and alterations. 

 

Chapter 6 – Referenced Standards 
Add new standard as follows: 

ASHRAE 
100---2018: Energy Efficiency in Existing Buildings 

  C503.1.2 





Existing Building 
Decarbonization Code: 

Residential  
Overlay 

All-Electric 
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Residential Overlay (All-Electric) 
Chapter 1 – Scope and Application 
R101 SCOPE AND GENERAL REQUIREMENTS 

Revise text as follows: 

R101.3 Intent. This code shall regulate the design, and construction, repair, alteration, change 
of occupancy, and additions of new and existing buildings for the effective use and 
conservation reduction of greenhouse gas emissions and for the efficient production, use and 
storage of energy over the useful life of each building. This code is intended to provide 
flexibility to permit the use of innovative approaches and techniques to achieve this objective. 
This code is not intended to abridge safety, health or environmental requirements contained in 
other applicable codes or ordinances. 

Intent has been modified to push beyond simply the inclusion of considerations of greenhouse gas 
emissions and production and storage of energy, to clearly emphasize the intent of the code to regulate 
existing buildings.  

 

Chapter 2 – Definitions 
R202 GENERAL DEFINITIONS 

Add new definitions as follows:  

ELECTRIC EQUIPMENT. Any equipment or appliance used for space heating, service water 
heating, cooking, clothes drying, or lighting that uses electricity as its sole source of energy.  

This new definition for electric equipment is a parallel of the definition of “combustion equipment” 
introduced in the Building Decarbonization Code.  
 

ENERGY USE INTENSITY (EUI). An expression of building energy use in terms of net 
energy divided by gross floor area. 

EUI is an energy metric used in some performance-based energy policies, including many building 
performance standards (BPS). It is included here to allow provisions of the Existing Building 
Decarbonization Code integrate with BPSs. EUI is not currently defined in the suite of I-Codes, so it is 
added here. If a jurisdiction already has a formal definition of EUI, particularly in a building 
performance standard, then that definition should be integrated here as well. 
 

SUBSTANTIAL ENERGY ALTERATION. An alteration that includes replacement of two or 
more of the following: 

1. 50% or more of the area of interior wall-covering material of the building thermal 
envelope or fenestration. 

2. 50% or more of the area of the exterior wall-covering material of the building thermal 
envelope or fenestration.  

3. Space-conditioning equipment constituting 50% or more of the total input capacity of the 
space heating or space cooling equipment serving the building. 



 
   RESIDENTIAL OVERLAY (ALL-ELECTRIC) NEW BUILDINGS INSTITUTE  |  EXISTING BUILDING DECARBONIZATION CODE  |  61 

 

4. Water-heating equipment constituting 50% of more of the total input capacity of all the 
water heating equipment serving the building. 

5. 50% or more of the luminaires in the building 

This new definition for substantial energy alteration is intended to capture projects that have the 
opportunity to greatly increase efficiency by nature of their scope and clarify when certain requirements 
related to the energy use of the building are triggered. By defining such scopes, confusion around generic 
terms like major renovations and applicability of work classifications in the IEBC can be removed. Other 
terms that define large-scale alterations such as Level III alteration or substantial improvement are not 
specific to the energy systems. An alteration could cross their thresholds without having a significant 
impact on the energy systems since they are based on metrics such as monetary value and reconfiguration 
of spaces. Similarly, an alteration that has significant impact on the energy systems of the building may 
not cross these other thresholds.  

SUBSTANTIAL IMPROVEMENT. Any repair, reconstruction, rehabilitation, alteration, 
addition or other improvement of a building or structure, the cost of which equals or exceeds 50 
percent of the market value of the structure before the improvement or repair is started. If the 
structure has sustained substantial damage, any repairs are considered substantial improvement 
regardless of the actual repair work performed. The term does not, however, include either: 

1. Any project for improvement of a building required to correct existing health, sanitary or 
safety code violations identified by the building official and that are the minimum 
necessary to assure safe living conditions. 

2. Any alteration of a historic structure provided that the alteration will not preclude the 
structure’s continued designation as a historic structure. 

The definition of substantial improvement comes from the IBC and IEBC. The term generally aligns with 
vernacular use of “major renovation,” which is not defined in code. It is used as a threshold for when 
certain flood protection requirements are triggered for existing building alterations. Since it is based on 
the monetary value of the alteration, it sets a useful threshold for introducing additional efficiency and 
decarbonization requirements. 

In addition, the Existing Building Decarbonization Code leverages definitions from the Building 
Decarbonization Code including: 
  

ALL-ELECTRIC BUILDING 
APPLIANCE 
COMBUSTION EQUIPMENT 
COMMERCIAL COOKING APPLIANCES 
ELECTRIC VEHICLE (EV) 
EQUIPMENT 
EV-CAPABLE SPACE  
FUEL GAS 
 

The use of these terms throughout assumes that adopting jurisdictions will adopt the Building 
Decarbonization Code alongside this existing building overlay.  
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Chapter 5 – Existing Buildings 

R501 GENERAL 

Add new text as follows: 

R501.7 Requirements for combustion equipment. Where existing combustion equipment 
remains following an addition, alteration and change of occupancy the building shall comply 
with this section.  

 
This section creates an additional set of requirements for combustion equipment when it is allowed to be 
installed in existing buildings. These requirements are intended to generally improve the emissions of the 
equipment and the interior and exterior air quality. 

 
R501.7.1 Phase out documentation. Permit applications for projects retaining 
combustion equipment serving space heating and water heating in control of the applicant 
shall include a plan for the future replacement of the combustion equipment with electric 
equipment. The documentation shall include the following: 
 

1. Calculations of the electric load required by the replacement electric equipment 
and of the available electric capacity of the building.  

2. Identification of any existing onsite electrical infrastructure, including but not 
limited to transformers, switchgear, electrical panels and conductors, that will 
need to be altered to accommodate the replacement electric equipment. 

3. Floor plans identifying any spaces that will need to be reconfigured to 
accommodate the replacement electric equipment.\ 

Exception: Owner-occupied single family, two-family, and townhouses.  

Where buildings are retaining combustion equipment, building owners should understand the need for 
long term phase out and switch to electric equipment to avoid potential abandoned assets. The primary 
focus of this section is on multifamily and rental units, with a specific exception for owner occupied 
detached and attached homes. Jurisdictions could also expand this section to include specifics related to 
other policies such as appliance emission standards or replacement policies targeting specific dates for 
combustion equipment phase out.  
 

R501.7.2 Fuel gas pipe testing. All fuel gas piping serving combustion equipment shall 
be tested in accordance with Section 406 of the International Fuel Gas Code. 

Exceptions:  

1. For the purposes of demonstrating compliance with this section, unexposed pipe 
joints and welds shall not be required to be exposed for examination during the test.  

2. Where it has been demonstrated to the code official that the fuel gas piping has 
met the requirements of this section within the previous five years. 

3. Where compliance with this section would require interruption of fuel gas supply 
to combustion equipment that serves other tenant spaces or other dwelling units, 
provided all exposed pipe joints of the piping subject to the requirements of this 
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section have been inspected for leaks by means of an approved gas detector, a 
noncorrosive leak detection fluid or other approved leak detection method once 
the equipment has been placed in operation. 

Gas piping degrades over time, creating the possibility of natural gas leakage. Even though the natural 
gas is treated with mercaptan to give it that rotten egg smell, small leaks may go undetected, particularly 
in buildings where pipes are not exposed and older buildings that are likely to have envelopes that are 
less tight than newer construction. According to US DOE, building leakage accounts for nearly 27% of 
the natural gas leakage in the US natural gas distribution system.13 Leaking natural gas represents a loss 
in energy, and even small leaks can add up over long periods of time. Additionally, natural gas is also a 
potent Green House Gas, with over 86 times the global warming potential of CO2 on a short-term basis.  

The installation of new gas equipment provides an ideal time to test gas pipe leakage. Contractors are 
already on site and the gas will often be partially or fully turned off for the new equipment installation. 
Additionally, new equipment installation can disturb and inflict additional stresses on existing piping, 
creating opportunities for the formation of new leaks where existing natural gas piping has weakened but 
not previously failed 

This provision requires that existing fuel gas piping be tested like a new installation according the 
International Fuel Gas Code (IFGC). It includes targeted exceptions for elements of the IFGC testing 
methodology that is not appropriate for existing buildings. It also includes an exception for piping that 
has been tested in the last five years in order to prevent repeated testing. Finally, it includes an exception 
to ensure that testing requirements don’t necessitate other tenants losing service, which could be a 
considerable in larger buildings with multiple tenant spaces. In those cases, it only requires visual 
inspection of the exposed joints with a testing fluid.  

 

Add new text as follows: 

R501.8 Heat pump supplementary combustion equipment. Heat pumps having combustion 
equipment or electric resistance equipment for supplementary space or water heating shall have 
controls that limit supplemental heat operation to only those times when one of the following applies:  

 
1. The heat pump is operating in defrost mode.  

2. The vapor compression cycle malfunctions.  

3. For space heating systems, the thermostat malfunctions. 

4. For space heating systems, the vapor compression cycle cannot provide the necessary 
heating energy to satisfy the thermostat setting.  

5. For water heating, the heat pump water heater cannot maintain an output water 
temperature of at least 120°F (49°C) 

New supplementary space and water heating systems for heat pump equipment shall not be 
permitted to have a heating input capacity greater than the heating input capacity of the heat 
pump equipment. 

 
13 “Natural Gas Infrastructure Modernization Programs at Local Distribution Companies: Key Issues and Considerations.” US DOE, 
Office of Energy Policy and Systems Analysis. Washington DC, 2017. 
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Supplementary heating systems are effectively back-up systems intended to provide heating if the primary 
heat pump system fails, if the operating conditions (heating demand, temperature around the heat pump 
compressor, etc.) exceed the ability of the heat pump to effectively, or cost-effectively, provide heating. 
Designers sometimes utilize “hybrid heat” systems where combustion equipment provides the 
supplementary heat to address these situations.  

This new section creates a version of the supplementary heating equipment control requirements that is 
customized for existing buildings. It addresses both space and water heating applications, and ensures 
that any combustion heating equipment used for supplementary heat is only used when the heat pump 
system is unable to fully meet the buildings heating needs (the language in C403 already addresses 
electric resistance supplementary heat).  

 

R502 ADDITIONS 

Revise text as follows: 

R502.1 General. Additions to an existing building, building system or portion thereof shall 
conform to the provisions of this code as those provisions relate to new construction without 
requiring the unaltered portion of the existing building or building system to comply with this 
code. Additions shall not create an unsafe or hazardous condition or overload existing building 
systems. An addition shall be deemed to comply with this code where the addition alone 
complies, where the existing building and addition comply with this code as a single building, or 
where the building with the addition does not use more energy, than the existing building. 
Additions shall be in accordance with Sections R502.2 or R502.3 through R502.6. 

These edits implement the restructuring discussed above in the introduction. It moves the prescriptive 
compliance language from R502.3 here. The requirement in R502.1 for additions to meet the 
requirements for new construction mean that additions will be subject to the requirements in the Building 
Decarbonization Code for electrification. 

 

Add new text as follows: 

R502.1.1 Combustion equipment. Additions shall not be permitted to contain 
combustion equipment and new equipment installed to serve additions shall be 
electric equipment.  

 
This section requires that new equipment installed in and to serve additions be all-electric Where 
additions are large enough to require new equipment, it is critical that the new equipment be electric 
equipment. This provision would allow for existing combustion equipment to be employed as back up if 
deemed necessary and be extended from the existing building.  

R502.1.1.1 Energy consumption of existing combustion equipment. Where 
systems with combustion equipment are extended into an addition, the existing 
building and addition together shall use no more fossil fuel energy than the 
existing building alone.  
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Additions, particularly smaller ones, often don’t have stand-alone systems; ductwork and hot water piping 
is extended into the addition to provide space conditioning and water heating. When these systems utilize 
combustion equipment, the expanded loads will result in increased use of total combustion energy. This 
provision allows systems with combustion equipment to be extended into additions but requires that this 
extension doesn’t result in an increase in combustion energy. In order to extend a system with combustion 
equipment into an addition, the efficiency of the existing building would need to be improved in order to 
offset the increased consumption from the addition.  
 
Revise text as follows: 

R502.2 Change in space conditioning. Any unconditioned or low-energy space that is altered to 
become conditioned space shall be required to be brought into full compliance with this code. 

Exceptions: 

1. Where the simulated performance option in Section R405 is used to comply with this 
section, the annual energy cost of the proposed design is permitted to be 110 percent 
of the annual energy cost otherwise allowed by Section R405.2. 

2. Where the Total UA, as determined in Section R402.1.5, of the existing building and 
the addition, and any alterations that are part of the project, is less than or equal to the 
Total UA generated for the existing building. 

3. Where complying in accordance with Section R405 and the annual energy cost or 
energy use of the addition and the existing building, and any alterations that are part 
of the project, is less than or equal to the annual energy cost of the existing building. 
The addition and any alterations that are part of the project shall comply with Section 
R405 in its entirety. 

 
This content is located in the additions section in the model code (Section C502.2). As part of the 
restructuring needed for this overlay, it has been relocated here since it describes an alteration project. 
The requirements have not been changed, but the relocation will improve the usability and enforceability 
of the code. 

 

Revise text as follows: 

R502.3 Prescriptive compliance. Additions shall comply with Sections R502.3.1 through 
R502.3.4.  

 
R502.3.12 Building envelope.  

 
These edits implement the restructuring discussed above in the introduction. The content of the 
subsections is unaffected.  
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Revise text as follows: 

R502.3.2 R502.3 Heating and cooling systems. New heating and cooling systems installed as 
part of an addition and serving multiple dwelling units shall comply with Section C502.3. All 
other heating and cooling systems HVAC ducts newly installed as part of an addition shall 
comply with Section R403 and this section.  

Previously this section only provided specific guidance on ductwork. The revision allows this section to 
more easily accommodate additional items around heating and cooling systems. It also directs central 
systems that serve multiple dwelling units to the commercial section to ensure that they are subject to all-
electric requirements that are appropriate for larger, central systems. 

 

Add new text as follows: 

R502.3.3 Space heating equipment. New space heating equipment in additions shall be 
electric heat pump equipment. Where existing systems with combustion equipment are 
extended to serve the addition, they shall comply with Section R501.8 
 
Exceptions: 
1. Electric resistance supplementary heat in accordance with R501.8 

2. Up to 2kW of electric resistance heat per dwelling unit 

Requiring space heating installed during an addition to be electric will reduce carbon emissions and 
improve air quality in homes. Heat pumps have been shown to be technically effective in all climate zones, 
and cold-climate heat pump technology continues to improve, providing heating with a COP of more than 3 
above 5°F.14 Exceptions are included for electric resistance supplementary heat and for up to 2kW of 
electric resistance heat. The 2kW budget will allow for electric resistance spot heating and for dwelling 
units that are very small or very well-insulated where there may not be appropriate heat pump options. The 
provision allows an existing combustion system can be extended to serve the addition, but it must be 
controlled as supplementary heat, and it can’t be new combustion equipment. 

 

Add new text as follows: 

R502.3.4 Ductwork. HVAC ducts newly installed as part of an addition shall comply 
with Section R403. 

Exception: Where ducts from an existing heating and cooling system are extended 
into an addition and the capacity of the heating or cooling equipment is not increased, 
Sections R403.3.5 and R403.3.6 shall not be required. 

  

 
14 “Achieve Comfort and Reliable Performance with Cold-Climate Heat Pumps.” Zero Energy Project, 6 Feb. 2020, 
https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-
pumps/#:~:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20hea
ting%20systems%20such,3%20at%205%C2%B0F. 

https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/#:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20heating%20systems%20such,3%20at%205%C2%B0F
https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/#:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20heating%20systems%20such,3%20at%205%C2%B0F
https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/#:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20heating%20systems%20such,3%20at%205%C2%B0F
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Currently, ducts that extend an existing system into an addition are exempt from all of the requirements for 
new ductwork, including the requirements for duct construction. While it can be reasonable to exempt these 
ducts from the duct testing requirements, all of the other requirements should still apply. This modification 
closes that loophole. It does provide an exemption from duct testing, but only when the system extension 
doesn’t increase the equipment size.  

 

Revise text as follows: 

R502.3.34 Service hot water systems. New service hot water systems that are part of the 
addition and serve multiple dwelling units shall comply with Section C502.4. New service hot 
water systems that are part of the addition and serve individual dwelling units shall comply with 
Section R403.5 and this section. 

These edits implement the restructuring discussed above in the introduction. It also directs central 
systems that serve multiple dwelling units to the commercial section to ensure that they are subject to all-
electric requirements that are appropriate for larger, central systems.  

 

Add new text as follows: 

R502.4.1 Service hot water equipment replacement. Where service hot water systems 
are replaced, new equipment shall be heat pump equipment.  
  
Exceptions:  
1. Electric resistance elements integrated into heat pump equipment. 

2. Electric storage water heaters with a rated storage volume of less than 20 gallons and 
a rated input of less than 5kW.  

3. Electric resistance equipment where not less than 75 percent of the annual service 
water-heating requirement is provided by an on-site renewable energy system not 
used to meet any other provision of this code. 

4. Where it has been demonstrated to the code official that the dimensions of the space 
in which the water heater is located cannot accommodate a heat pump water heater 
sized to serve the hot water load of the dwelling unit.  

Heat pump water heaters, often installed in both conditioned and semi-conditioned spaces such as 
basements and garages, can provide service water heating with efficiencies greater than 300%, thus 
reducing the energy use of service water heating to less than 1/3 of the energy required by gas or electric 
resistance water heaters. Buildings that cannot accommodate heat pump water heaters because of 
insufficient space are exempt from this requirement. Buildings with small electric storage water heaters 
that cannot be replaced by current heat pump water heaters are also exempt.  

If a jurisdiction finds that requiring HPWHs is not a viable option, this section can be replaced with an 
alternative that only requires electrification (below), which would allow electric resistance options.  
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Alternate add new text as follows: 

R502.4.1 Service hot water equipment replacement. Where service hot water systems 
are replaced, new equipment shall be electric equipment.  
  

Although such an approach would be more flexible, it also allows for electric resistance equipment, 
which can have serious implications for carbon emissions and energy affordability. This approach should 
only be chosen in jurisdictions served by an electricity supply that has a carbon intensity comparable to 
onsite natural gas combustion. Additionally, the utility cost implications should be analyzed in order to 
ensure this requirement will not have an unacceptably adverse effect on utility bills. Replacement of 
combustion equipment with electric resistance equipment will also exacerbate the building electrical 
capacity issues for electrification. 
 

 
Revise text as follows: 

R502.3.4 R502.5 Lighting and power. New lighting and electrical power systems that are part of 
the addition shall comply with this section and Section R404.1. 

Previously this section only included requirements for lighting. The edit changes the scope of the section 
to include power, aligning it with the commercial section of the code and allowing it to accommodate 
additional requirements related to power such as EV charging, electrical service replacements, etc.  

 

Add new text as follows: 

R502.5.1 Lighting equipment. New interior and exterior lighting serving additions shall 
be electric. Fuel gas lighting systems shall be prohibited. 

While the use of gas lighting is nearly extinct for both indoor and outdoor new construction uses, gas 
lamps remain a nostalgic feature in some residential buildings. Similar to the new construction language, 
it is critical to ensure that the adoption of this overlay prohibits new installations of gas lighting and the 
gas infrastructure they require.  

 

Add new text as follows: 

R502.5.1 Electric vehicle charging infrastructure. New parking facilities, new parking 
spaces added to existing parking facilities and new attached and detached garages shall 
comply with Section R404.5.  

It is critical to install EV charging infrastructure when construction provides an opportunity. R404.5 
requires one and two-family dwellings and townhouses to have one parking space with an EV Ready 
space that is sized to accommodate the most common EVSE on the market. The requirements for EV 
charging infrastructure for multifamily buildings are referenced to the commercial requirements as those 
are more appropriate for EV charging in parking lots. 
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Add new text as follows: 

R502.5.2 Renewable energy infrastructure. Additions shall comply with the 
requirements of Section R502.5.2.1 or R502.5.2.2. 

Exception: Additions where the new roof area is less than less than 600 square feet 
(55 m2) of roof area oriented between 110 degrees and 270 degrees of true north. 

R502.5.2.1 One- and two- family dwellings and townhouses. Where an addition 
with a roof is added, the dwelling unit shall comply with Section R404.4. 

R502.5.2.2 Group R occupancies. Where an addition with a roof is added to an 
R-2, R-3 or R-4 occupancy, the building shall comply with Section C502.5.3.  

The requirements in the Building Decarbonization Code for renewable energy systems reference 
buildings and so don’t capture additions, as they are not stand-alone buildings. This section uses the 
addition to trigger the requirements, ensuring that new additions with roofs also have solar-ready zones 
or are provided with solar generation in accordance with the occupancy type, referring R-2, R-3, and R-4 
occupancies to the commercial section for additions. It also draws the distinction between the building 
and the dwelling unit, as two-family or townhouse structures contain several units within the same 
building, this measure is targeted at the individual unit level. It includes an exception for additions with 
less than 600 sf of roof area since they are not large enough for the solar-ready zone required in the 
Building Decarbonization Code. 

 

Add new text as follows: 

R502.5.3 Energy storage infrastructure. Additions with new attached or detached 
garages shall comply with Section R404.6.  

New attached and detached garages provide an ideal location for energy storage systems in residential 
construction. This provision requires energy storage readiness that meets the requirements of the 
Building Decarbonization Code be include in these projects. 

 

Add new text as follows: 

R502.6 Additional Efficiency Packages. Additions shall comply with Sections R506.1. All-
electric buildings shall be required to select one package and mixed-fuel buildings shall be 
required to select two packages. Alterations to the existing building that are not part of the 
addition, but permitted with the addition, shall be permitted to be used to achieve this 
requirement. 

Exceptions: 

1. Additions that increase the building’s total conditioned floor area by less than 25 percent.  

2. Additions that do not include the addition or replacement of equipment covered by 
Sections R403.5 or R403.7. 
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3. Additions that do not contain conditioned space. 

4. Where the addition alone or the existing building and addition together comply with 
Section R405 or R406.  

There are many opportunities to cost-effectively improve the efficiency, comfort and indoor air quality of 
a home during an alteration. This section works with the new section R506 (see below for more) to bring 
additional energy efficiency through implementing the additional efficiency packages in R408 in 
“substantial” additions. The section requires one package in most additions just like new buildings. It 
also includes a series of important exceptions for additions that may not be able to reasonably implement 
an additional efficiency package due to limited scope and for additions that comply through sections 
R405 or R406.  

All-electric homes typically use less energy when compared to mixed-fuel homes. By requiring additions 
served by combustion equipment to select two energy efficiency packages, this measure seeks to 
encourage electrification and improve the efficiency of existing buildings. Language is identical between 
the all-electric and mixed-fuel sections to recognize the variety of existing building configurations and 
systems, even under an “all-electric” application, the electrification at strategic points may not 
individually result in an all-electric building.  

 

R503 ALTERATIONS  
Revise text as follows: 

R503.1 General. Alterations to any building or structure shall comply with the requirements of 
the code for new construction, without requiring the unaltered portions of the existing building or 
building system to comply with this code. Alterations shall be such that the existing building or 
structure is not less conforming to the provisions of this code than the existing building or 
structure was prior to the alteration. 

Alterations shall not create an unsafe or hazardous condition or overload existing building 
systems. Alterations shall be such that the existing building or structure does not use more energy 
than the existing building or structure prior to the alteration. Alterations to existing buildings shall 
comply with Sections R503.1.1 through R503.1.4 R503.2 through R503.6. 

These edits implement the restructuring discussed above in Section R501. The new referenced sections 
are the subsections dedicated to building systems and additional efficiency.  

 

Add new text as follows: 

R503.1.1 Change in space conditioning. Any unconditioned or low-energy space that is 
altered to become conditioned space shall be required to be brought into full compliance 
with this code. 

Exceptions: 

1. Where the simulated performance option in Section R405 is used to comply with 
this section, the annual energy cost of the proposed design is permitted to be 110 
percent of the annual energy cost otherwise allowed by Section R405.2. 
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2. Where the Total UA, as determined in Section R402.1.5, of the existing building 
and the addition, and any alterations that are part of the project, is less than or 
equal to the Total UA generated for the existing building. 

3. Where complying in accordance with Section R405 and the annual energy cost or 
energy use of the addition and the existing building, and any alterations that are 
part of the project, is less than or equal to the annual energy cost of the existing 
building. The addition and any alterations that are part of the project shall comply 
with Section R405 in its entirety. 

This content is located in the additions section in the model code (Section R502.2). As part of the restructuring 
needed for this overlay, it has been relocated here since it describes an alteration project. The requirements 
have not been changed, but the relocation will improve the usability and enforceability of the code. 

R503.1.1.1 Garages and basements. Garages and basements in single family 
and two-family residential buildings and townhouses converted to conditioned 
space, the space shall comply with R501.7. Where the space contains water 
heating equipment, the space shall comply Section R404.7.2. 

A common alteration and space conditioning change in residential construction is the conversion of a 
garage or basement space. This is also a location that most often contains water heating equipment. By 
implementing electrification readiness requirements at the time of that renovation, costs for replacement 
of combustion water heating equipment will be greatly reduced in the future. The explicit link back to 
combustion equipment requirement will ensure safety for residents and families to spend longer periods 
of time in those spaces.  

 

Add new text as follows: 

R503.1.2 Substantial improvement. Buildings undergoing substantial improvements 
shall be all-electric buildings, comply with R402.4 and one of the following:  

1. For each dwelling unit in the project, achieve an ERI score of 80 or below, without 
on-site renewable energy included in accordance with RESNET/ICC 301.  

2. Meet a site EUI by building type in accordance with ASHRAE Standard 100 
Table 7-2a. 

Substantial improvements are extensive alterations that have significant scope, large project budgets 
relative to the value of the building and are more likely to already include major systems that could 
include combustion equipment. The larger scopes and budgets of substantial improvements are likely to 
occur infrequently within a building lifecycle and create the best opportunity to significantly increase 
efficiency and electrify the full building. In jurisdictions where requiring substantial improvements to be 
all-electric is not feasible, substantial alterations can be require to be electric ready. See Mixed Fuel 
Section R503.1.3. 
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Add new text as follows: 

R503.1.3 Combustion equipment. New combustion equipment and plumbing for 
combustion equipment shall not be permitted to be installed in alterations. 

This requirement prohibits the installation of new combustion equipment in alterations but does not 
require the full removal of existing combustion equipment.  

 

Add new text as follows: 

R503.1.4 Building Performance Standards. Where the building is subject to 
[OFFICIAL NAME OF THE LOCAL BUILDING PERFORMANCE 
STANDARD], the permit application for the alteration shall include a report that 
includes the following: 

1. The current or last reported EUI of the building 

2. The performance targets from [NAME OF THE LOCAL BUILDING 
PERFORMANCE STANDARD] that will be applicable to the building within 
five years from the date of the permit application 

Where the current or last reported EUI exceeds the performance targets that will be 
applicable in the next five years, the report shall also include a plan describing how the 
building will be brought into compliance. The report shall include energy efficiency 
upgrades and operational improvements that will be made to the building before the 
applicable target goes into effect and the impact of the alteration under permit review. 

Exception: Where the total building performance of the building with the alteration 
determined in accordance with Section C407 demonstrates compliance with the 
performance targets identified in the report required by this section.  

Some jurisdictions include low-rise multifamily in their Building Performance Standard (BPS) because the 
BPS application is based on overall square footage of buildings, unrelated to building height which is used 
in the energy code. In these jurisdictions, it is important that all alterations support and reinforce the BPS. 
Alterations that are undertaken without consideration of impending BPS performance targets represent a 
significant missed opportunity. This section requires that consideration by creating a requirement that 
permit applications include the building’s current performance and any BPS performance targets that will 
be in effect in the next 5 years, the typical compliance cycle for US-based BPS. Where a building does not 
already meet those targets, it will be required to also submit what is effectively a plan for compliance with 
the BPS. This will ensure that project teams are thinking about a proposed alteration within the larger 
context of what will be required to meet up-coming BPS requirements. The exception allows the compliance 
path to be avoided when the alteration is complying by performance modeling and that modeling shows that 
the alteration will bring the building into compliance with the BPS performance target. 

It may be necessary to modify the language in this provision to align with the terminology that is used in 
the official BPS regulation to maximize correlation and usability. For example, the provision can be 
modified to align with a carbon-based BPS by replacing “EUI” with “CUI” throughout and adding the 
following definition: 
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CARBON USE INTENSITY (CUI). An expression of building carbon emissions in terms of the 
equivalent carbon emissions of the net energy divided by gross floor area. 

This definition defines a carbon use intensity that parallels the definition of EUI. It is a carbon metric 
where carbon emissions are divided by gross floor area in order to compare the emissions of different 
buildings or assess the performance a building’s carbon emissions against a target.  

 

Renumber as follows: 

R503.1.1 R503.2 Building envelope.  

R503.1.1.1 R503.2.1 Replacement fenestration.  

These edits implement the restructuring discussed above in Section R501. The content of the sections 
is unaffected.  

 

Revise text as follows: 

R503.1.2R503.3 Heating and cooling systems. New heating, and cooling systems HVAC ducts 
newly installed as part of an alteration shall comply with Section R403 and this section. 
Alterations to heating, cooling and duct systems shall comply with this section.  

New HVAC and ducts in an alteration must meet the requirements for new construction of Section R403 
along with specific requirements in this section tailored for decarbonization of existing buildings. Work 
that is purely alteration to HVAC is directed to follow specific language in this section. 

 

Add new text as follows: 

R503.3.1 Ducts. Ducts and air handlers that are a part of the alteration shall be installed 
in accordance with this section. 

R503.3.1.1 New ducts. Newly installed ducts and air handlers shall be installed 
in accordance with R403.3. 

Exception. Where the capacity of the heating or cooling equipment is not 
increased Sections R403.3.5 and R403.3.6 shall not be required. 

R503.3.1.2 Existing ducts. Existing duct systems shall be tested in accordance with 
Section R403.3.5 and shall have a total leakage less than or equal to 12.0 cubic feet 
per minute (339.9 L/min) per 100 square feet (9.29 m2) of conditioned floor area.  

Exceptions:  

1. Where the total length of all ducts in the system is increased by less than 25%.  

2. Where less than 25% of the registers, and less than 25% of the total 
length of the ducts in the system are relocated.  
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During an alteration, building owners often re-use and extensively alter their ductwork without testing 
and meeting any kind of air-leakage requirement. Because the standards for duct construction in the 
IECC have changed dramatically over time, existing duct systems often have substantial leakage far 
beyond what is allowed in new construction. This section requires that existing ductwork that is 
substantially altered will have to meet a maximum leakage requirement. The leakage criterion is set at 3x 
the requirement for new construction, so the altered ductwork would not be required to be as tight as new 
construction. Existing ductwork that does not receive substantial alteration is unaffected by this section. 

 

Add new text as follows: 

R503.3.2 System Sizing. New heating and cooling equipment that is part of an alteration 
shall be sized in accordance with Section R403.7 based on the existing building features 
as modified by the alteration.  
  

Exception: Where it has been demonstrated to the code official that compliance with 
this section would result in heating or cooling equipment that is incompatible with 
the remaining portions of the existing heating or cooling system.  

 
Oversized equipment results in increased energy use, decreased occupant comfort and increased wear-
and-tear on equipment. Oversized equipment is also less effective at dehumidification. Like-for-like 
equipment replacement are particularly vulnerable to oversizing. This requirement ensures that new 
heating and cooling equipment installed in existing buildings is properly sized based on the buildings 
features as modified by the alteration. It provides an exception for situations where right-sizing 
equipment may create an incompatibility with the rest of the system (as can be the case with steam 
systems where boilers are sized to the radiators/convectors and not the building). 

 

Add new text as follows: 

R503.3.3 Controls. New heating and cooling equipment that are part of the alteration 
shall be provided with controls that comply with Section R403.1 and Section R403.2. 

Controls are a vital component of effective and efficient operation of heating and cooling systems and 
older controls that do not meet current code requirements significantly hamper efficiency in buildings. 
This section requires that new heating and cooling equipment installed as part of an alteration be 
provided with controls that will ultimately reduce the energy use and thus utility bills of an existing 
building. This section also ensures that thermostats are demand responsive, thus improving the resiliency 
and reducing emissions of the electrical grid.  

 
Add new text as follows: 

R503.3.4 Space heating. New and replacement equipment providing space heating shall 
be electric heat pump equipment. Where existing combustion equipment serves the same 
heating zone, it shall be configured as supplementary heat in accordance with R501.8. 
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Exceptions:  
1. Electric resistance heat controlled in accordance with Section R501.8.  

2. Up to 2kW of electric resistance heat per dwelling unit. 

All heating equipment must be electrified at time of replacement. Unlike new construction, existing 
buildings may have particularly high heating loads that cannot be effectively or cost-effectively met in 
some climates and applications. Therefore, the section still allows new combustion equipment 
installations, but only as supplementary heat. These “hybrid heat” configurations partially electrify the 
space heating.  
 

Add new text as follows: 

R503.3.5 Cooling equipment. New and replacement unitary air conditioners shall be 
electric heat pump equipment sized and configured to provide both space cooling and 
space heating. Any other space heating systems that serve the same zone shall be 
configured as supplementary heat in accordance with Sections R403.1.2 and R501.8.  
 

Exception: Where a space heating system serves multiple dwelling units the system 
is not required to be configured to supplementary heat.  

 
Unitary air conditioners are essentially cooling-only heat pumps. AC replacement therefore provides a 
valuable opportunity to electrify or partially electrify space heating. This section requires that when AC 
equipment is replaced that it gets replaced with a heat pump sized for the home’s heating load. It also 
requires that any existing heating system be reconfigured as supplementary heating. This allows existing 
heating equipment to remain as a backup heating system, which is particularly important in buildings 
that are required to have emergency backup power for heating. 
 

Add new text as follows: 

R503.3.6 Combustion cooking. Combustion equipment used for cooking shall not be 
permitted in spaces undergoing an alteration.  

This provision leverages an alteration to a space to require the electrification of any combustion cooking 
equipment in that space. Gas cooking can release levels of pollutants that, if they were measured outside, 
would violate the Clean Air Act.15 By removing combustion cooking at the time of renovation to spaces 
containing cooking equipment, jurisdictions act at the right time in the lifecycle of a residential building 
to increase safety and indoor air quality, as well as decarbonize.  
 

Revise text as follows: 

R503.1.3 R503.4 Service hot water systems. New service hot water systems that are part of the 
alteration and serve multiple dwelling units shall comply with Section C503.4. New service hot 
water systems that are part of the alteration and serve individual dwelling units shall comply with 
Section R403.5 and this section. 

 
15 Gillis, J. and Nilles, B. (2019). “Your Gas Stove Is Bad for You and the Planet” The New York Times. 
www.nytimes.com/2019/05/01/opinion/climate-change-gas-electricity.html 
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This provision ensures that systems that serve multiple dwelling units comply with the commercial 
alterations section, which has requirements that are more appropriate for large central systems. It directs 
smaller systems that serve individual dwelling units to comply with the new construction requirements in 
Chapter 4 and new water heating electrification requirements for water heating in the subsections. The 
numbering change implements the restructuring discussed above in Section R501.  

 

Add new text as follows: 

R503.4.1 Service hot water equipment replacement. Where service hot water systems 
are replaced, new equipment shall be heat pump equipment.  
  

Exceptions:  
1. Electric resistance elements integrated into heat pump equipment. 

2. Electric storage water heaters with a rated storage volume of less than 20 gallons 
and a rated input of less than 5kW.  

3. Electric resistance equipment where not less than 75 percent of the annual service 
water-heating requirement is provided by an on-site renewable energy system not 
used to meet any other provision of this code. 

4. Where it has been demonstrated to the code official that the dimensions of the 
space in which the water heater is located cannot accommodate a heat pump 
water heater sized to serve the hot water load of the dwelling unit.  

Heat pump water heaters, often installed in both conditioned and semi-conditioned spaces such as 
basements and garages, can provide service water heating with efficiencies greater than 300%, thus 
reducing the energy use of service water heating to less than 1/3 of the energy required by gas or electric 
resistance water heaters. Buildings that cannot accommodate heat pump water heaters because of 
insufficient space are exempt from this requirement. Buildings with small electric storage water heaters 
that cannot be replaced by current heat pump water heaters are also exempt.  

If a jurisdiction finds that requiring HPWHs is not a viable option, this section can be replaced with an 
alternative that only requires electrification (below), which would allow electric resistance options.  

 
Alternate add new text as follows: 

R503.4.1 Service hot water equipment replacement. Where service hot water systems 
are replaced, new equipment shall be electric equipment.  

Although such an approach would be more flexible, it also allows for electric resistance equipment, 
which can have serious implications for carbon emissions and energy affordability. This approach should 
only be chosen in jurisdictions served by an electricity supply that has a carbon intensity comparable to 
onsite natural gas combustion. Additionally, the utility cost implications should be analyzed in order to 
ensure this requirement will not have an unacceptably adverse effect on utility bills. Replacement of 
combustion equipment with electric resistance equipment will also exacerbate the building electrical 
capacity issues for electrification. 
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Revise text as follows:  

R503.1.4 R503.5 Lighting. New lighting and power systems that are part of the alteration shall 
comply with Section R404.1 and this section. 

 
This minor change adds “power” to the title and scope of R503.5 so that decarbonization requirements 
related to electrical power can be added to the section. 

 

Add new text as follows: 

R503.5.1 Electrical Service replacement. Where a building electrical service is 
replaced, the new electrical service shall include electrical capacity sized in accordance 
with IRC Section E3702 for the following future branch circuits:  
  

1. Replacement of all currently installed combustion equipment used for cooking 
with electric cooking equipment  

2. Replacement of all currently installed combustion equipment used for space 
heating with electric heat pump equipment or reverse-cycle chiller sized for the 
heating load of the building in accordance with R403.7 based on the existing 
building features  

3. Replacement of all currently installed combustion equipment used for water heating 
with electric heat pump equipment sized for the service hot water load of the building 

4. Replacement of all currently installed combustion equipment used for clothes 
drying with electric clothes drying equipment 

5. Replacement of all currently installed combustion lighting with electric lighting.  

6. Electric vehicle charging infrastructure in accordance with Section R404.5  

7. Energy storage infrastructure in accordance with Section R404.6  

8. Renewable energy infrastructure in accordance with Section R404.4  

The required capacity of space and water heating equipment shall be able to be reduced by 
any energy recovery systems serving the water or space heating equipment in the building. 
 

One potential significant cost in electrification retrofit projects is electrical service replacement. This 
section ensures that if a building service is being replaced that it must be sized for the full electrification 
of combustion equipment in the building—space heating, water heating and cooking—and for the 
addition of the EVCI requirements in R404.5. “Electrification-sizing” the electrical service at the time of 
normal replacement is the most cost-effective approach to providing sufficient capacity for individual 
electrification retrofits. This will remove that barrier for future electrification retrofits. 
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Add new text as follows: 

R503.5.3 Electric vehicle charging infrastructure. Alterations shall be provided with 
electric vehicle charging infrastructure in accordance with this section.  
  

R503.5.3.1 One- and two-family dwellings and townhouses. An alteration of a 
one- and two-family dwelling and townhouse where any of the following apply 
shall meet the requirements of R404.5.1.  

1. Substantial improvements  

2. Where the alteration includes a new dedicated attached or detached 
garage or on-site parking space 

3. Where alteration work in a garage includes the installation of a new 
branch circuit  

This section requires new parking facilities to meet the EV charging requirements in the new construction 
portion of the Building Decarbonization Code. While this is implicitly required by Section C501, the 
addition of this section makes it explicit for greater clarity and enforceability.  

 
R503.5.3.2 R-2 occupancies. Alterations to existing parking facilities in R-2 
occupancies shall comply Section C503.5.3.  
 

This section requires that any substantial alteration or alteration that includes a new attached or detached 
garage of single and two-family dwellings or townhouses meets the electric vehicle charging infrastructure 
requirements in Section R404.5.1. R404.5.1 requires one and two-family dwellings and townhouses to have 
one parking space with an EV Ready space that is sized to accommodate the most common EVSE on the 
market. The requirements for EV charging infrastructure for multifamily buildings are referenced to the 
commercial alteration requirements as those are more appropriate for EV charging in parking lots. 

 

Add new text as follows: 

R503.5.4 Fuel gas lighting equipment. Fuel gas lighting systems shall not be installed.  

While the use of gas lighting is nearly extinct for both indoor and outdoor new construction uses, gas 
lamps remain a nostalgic feature in historic neighborhoods. Since the IRC Chapter 24 Fuel Gas does 
not prohibit the installation of fuel gas lighting, it is critical to ensure that the adoption of this overlay 
does prohibit these installations. 

 

Add new text as follows: 

R503.5.5 Renewable energy infrastructure. Substantial improvements and alterations 
that include roof replacements shall meet the requirements of R404.4.  
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Exception: Where roof replacements do not alter the existing structure and it has 
been demonstrated to the code official that the existing structure cannot support the 
addition of solar panels.  

Roof replacements need to include the solar readiness requirements or install solar as specified in R404.4. 

 

Add new text as follows: 

R503.6 Additional Efficiency Packages. Substantial energy alterations shall comply with 
Sections R506 in accordance with this section. All-electric buildings shall install one package and 
mixed-fuel buildings shall install two packages.  

Exceptions: 

1. Alterations that are permitted with an addition complying with Section R502.6. 

2. Where the alteration complies with Section R405 or R406.  

3. Alterations that comply with Section R503.1.2. 

This section works with the new section R506 (see below for more) to bring additional energy efficiency 
through implementing the additional efficiency packages from R408 in “major alterations”. It is 
structured to apply only to substantial energy alterations. This ensures that this requirement will only be 
triggered by projects that already have a large enough scope for which there are multiple package 
options available to implement. All-electric homes are required to select one while mixed-fuel buildings 
are required to select 2, ensuring that fossil fuels are additionally conserved through efficiency gains.  

The section includes exceptions for alterations that are permitted and comply in conjunction with an 
addition and alterations that comply with sections R405 and R406 are presented. It also includes an 
exception for substantial improvements that are subject to the ERI or EUI requirements of Section 
R503.1.2 or substantial energy alterations that would choose to use that path instead of the efficiency 
packages.   
 

R505 CHANGE OF OCCUPANCY 

Revise text as follows:  

R505.1 General. Any space that is converted to a dwelling unit or portion thereof from another 
occupancy shall comply with this code and shall not be served by combustion equipment.  

Exception: Where a central heating or water heating system serving other dwelling units in 
the same building is extended to serve spaces converted to a dwelling unit.  

This provision prohibits changes of occupancy from being served by combustion equipment. This would 
effectively require changes of occupancy to result in an all-electric space or all-electric building. 
Jurisdictions should bear in mind that this could discourage changes of occupancy and the efficiency 
gains that would have otherwise been gained through a standard change of occupancy. Where these 
changes are likely to require substantial alterations, this type of trigger may be already sufficiently 
captured in the alterations section of this code and this section could be removed by an adopting 
jurisdiction. The exception presented allows for areas of multifamily buildings to extend existing systems 
to areas that have undergone a change of occupancy to provide more dwelling or sleeping units. 
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R506 ADDITIONAL EFFICIENCY 

Add new text as follows:  

SECTION R506 
ADDITIONAL EFFICIENCY PACKAGE OPTIONS 

 

R506.1 General. This section establishes additional requirements to achieve additional energy 
efficiency in existing buildings. Additional efficiency package options for compliance with 
Section R502.6, R503.6, and R505.2 are as follows: 

1. Enhanced envelope performance in accordance with Section R408.2.1. 

2. More efficient space-conditioning equipment performance in accordance with Section 
R408.2.2 

3. Reduced energy use in service water-heating in accordance with Section R408.2.3 

4. More efficient duct thermal distribution system in accordance with Section R408.2.4 

5. Improved air sealing and efficient ventilation system in accordance with Section 
R408.2.5 

Section R408 was added to the IECC in 2021. It requires new homes to include an additional efficiency 
option to achieve greater efficiency. There is one significant gap in R408, it does not apply to additions or 
alterations. R502 and R503 do not reference R408 in the sections with which additions and alterations 
must comply. The exclusion from Section R408 is a significant missed opportunity for efficiency in 
additions and alterations.  

This proposal creates a framework to apply R408 to additions and substantial alterations. It creates a 
new Section R506 that provides guidance for how to utilize R408 packages for existing buildings. It works 
in conjunction with new sections R502.6 and R503.6 (see above) that establish which additions and 
alterations will need to comply with this section.  

Where adopted, jurisdictions should include the revisions to Section R408 that are captured in the new 
construction versions of the Building Decarbonization Code which removes the incentive for more 
efficient gas equipment for all-electric requirements and adds an additional option for water heating 
systems for mixed fuel buildings. 

 

Chapter 6 – Referenced Standards 
Add new standard as follows: 

ASHRAE 
100---2018: Energy Efficiency in Existing Buildings 

  R503.1.2 

 



Existing Building 
Decarbonization Code: 

Residential  
Overlay 

Mixed-Fuel
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Residential Overlay (Mixed-Fuel) 
Chapter 1 – Scope and Application 
R101 SCOPE AND GENERAL REQUIREMENTS 

Revise text as follows: 

R101.3 Intent. This code shall regulate the design, and construction, repair, alteration, change of 
occupancy, and additions of new and existing buildings for the effective use and conservation 
reduction of greenhouse gas emissions and for the efficient production, use and storage of energy 
over the useful life of each building. This code is intended to provide flexibility to permit the use of 
innovative approaches and techniques to achieve this objective. This code is not intended to abridge 
safety, health or environmental requirements contained in other applicable codes or ordinances. 

Intent has been modified to push beyond simply the inclusion of considerations of greenhouse gas 
emissions and production and storage of energy, to clearly emphasize the intent of the code to regulate 
existing buildings.  

 

Chapter 2 – Definitions 
R202 GENERAL DEFINITIONS 

Add new definitions as follows:  

ELECTRIC EQUIPMENT. Any equipment or appliance used for space heating, service water 
heating, cooking, clothes drying, or lighting that uses electricity as its sole source of energy.  

This new definition for electric equipment is a parallel of the definition of “combustion equipment” 
introduced in the Building Decarbonization Code.  

ENERGY USE INTENSITY (EUI). An expression of building energy use in terms of net 
energy divided by gross floor area. 

EUI is an energy metric used in some performance-based energy policies, including many building 
performance standards (BPS). It is included here to allow provisions of the Existing Building 
Decarbonization Code integrate with BPSs. EUI is not currently defined in the suite of I-Codes, so it is 
added here. If a jurisdiction already has a formal definition of EUI, particularly in a building 
performance standard, then that definition should be integrated here as well. 

SUBSTANTIAL ENERGY ALTERATION. An alteration that includes replacement of two or 
more of the following: 

1. 50% or more of the area of interior wall-covering material of the building thermal 
envelope or fenestration. 

2. 50% or more of the area of the exterior wall-covering material of the building thermal 
envelope or fenestration.  

3. Space-conditioning equipment constituting 50% or more of the total input capacity of the 
space heating or space cooling equipment serving the building. 
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4. Water-heating equipment constituting 50% of more of the total input capacity of all the 
water heating equipment serving the building. 

5. 50% or more of the luminaires in the building 

This new definition for substantial energy alteration is intended to capture projects that have the 
opportunity to greatly increase efficiency by nature of their scope and clarify when certain requirements 
related to the energy use of the building are triggered. By defining such scopes, confusion around generic 
terms like major renovations and applicability of work classifications in the IEBC can be removed. Other 
terms that define large-scale alterations such as Level III alteration or substantial improvement are not 
specific to the energy systems. An alteration could cross their thresholds without having a significant 
impact on the energy systems since they are based on metrics such as monetary value and reconfiguration 
of spaces. Similarly, an alteration that has significant impact on the energy systems of the building may 
not cross these other thresholds. Because there can be overlap in projects that are substantial 
improvements and substantial energy alterations, substantial improvements are explicitly excluded in the 
definition and treated differently in the code. 

SUBSTANTIAL IMPROVEMENT. Any repair, reconstruction, rehabilitation, alteration, 
addition or other improvement of a building or structure, the cost of which equals or exceeds 50 
percent of the market value of the structure before the improvement or repair is started. If the 
structure has sustained substantial damage, any repairs are considered substantial improvement 
regardless of the actual repair work performed. The term does not, however, include either: 

1. Any project for improvement of a building required to correct existing health, sanitary or 
safety code violations identified by the building official and that are the minimum 
necessary to assure safe living conditions. 

2. Any alteration of a historic structure provided that the alteration will not preclude the 
structure’s continued designation as a historic structure. 

The definition of substantial improvement comes from the IBC and IEBC. The term generally aligns with 
vernacular use of “major renovation,” which is not defined in code. It is used as a threshold for when 
certain flood protection requirements are triggered for existing building alterations. Since it is based on 
the monetary value of the alteration, it sets a useful threshold for introducing additional efficiency and 
decarbonization requirements. 

In addition, the Existing Building Decarbonization Code leverages definitions from the Building 
Decarbonization Code including: 

ALL-ELECTRIC BUILDING 
APPLIANCE 
COMBUSTION EQUIPMENT 
COMMERCIAL COOKING APPLIANCES 
ELECTRIC VEHICLE (EV) 
EQUIPMENT 
EV-CAPABLE SPACE  
FUEL GAS 

The use of these terms throughout assumes that adopting jurisdictions will adopt the Building 
Decarbonization Code alongside this existing building overlay.  
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Chapter 5 – Existing Buildings 
R501 GENERAL 

Add new text as follows: 

R501.7 Requirements for combustion equipment. Where new, replacement, and existing 
combustion equipment remains following an addition, alteration and change of occupancy the 
building shall comply with this section.  

This section creates a set of requirements for combustion equipment when it is allowed to be installed in 
existing buildings. These requirements are intended to generally improve the emissions of the equipment, the 
interior and exterior air quality, and provide necessary electric readiness for the next round of replacements. 

R501.7.1 Replacement of electric equipment. Combustion equipment shall not be 
permitted to be installed to replace electric equipment. 

The largest cost for existing buildings to electrify is to install the infrastructure to swap the equipment. 
Where electric appliances and equipment already exist, it is critical to maintain the electric energy source 
and not install new fossil fuel infrastructure or equipment.  

R501.7.2 Phase out documentation. Permit applications for projects installing new and 
replacement combustion equipment or retaining existing combustion equipment serving space 
heating and water heating shall include a plan for the future replacement of the combustion 
equipment with electric equipment. The documentation shall include the following: 

1. Calculations of the electric load required by the replacement electric equipment 
and of the available electric capacity of the building.  

2. Identification of any existing onsite electrical infrastructure, including but not 
limited to transformers, switchgear, electrical panels and conductors, that will 
need to be altered to accommodate the replacement electric equipment. 

3. Floor plans identifying any spaces that will need to be reconfigured to 
accommodate the replacement electric equipment. 

Exception: Owner-occupied single family, two-family, and townhouses.  
 
Where replacements are made with combustion equipment, building owners should understand the need 
for long term phase out and switch to electric equipment to avoid potential abandoned assets. The 
primary focus of this section is on multifamily and rental units, with a specific exception for owner 
occupied detached and attached homes. Jurisdictions could also expand this section to include specifics 
related to other policies such as appliance emission standards or replacement policies targeting specific 
dates for combustion equipment phase out. 

R501.7.3 Sealed combustion and direct venting. Combustion equipment used for space 
and water heating shall be direct vent or sealed combustion. 

Space and water heating equipment that utilize direct venting or sealed combustion techniques improve 
the efficiency of the equipment and the indoor air quality of a home by ensuring that hazardous 
byproducts of the combustion process are vented outside of the living space.  
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R501.7.4 Low NOx furnaces. Warm-air furnaces shall have no more than 14 nanograms 
of nitrogen dioxide emissions per joule of useful heat delivered to the heated space.  

Exception: Equipment with an AFUE of not less than 90 percent.  

This requirement limits the nitrogen dioxide emissions from these appliances. Appliances in buildings 
emit twice the amount of NOx as power plants, a major pollutant which causes asthma. The air quality 
limit is based on NOx emission limits imposed by California’s South Coast Air Quality Management 
District and the San Joaquin Valley Air Pollution Control District. An exception is given to equipment 
that exhibit an AFUE of 90 percent or more because those systems use direct vent or sealed combustion 
technology and comply with the NOx limit.  

R501.7.5 Fuel gas pipe testing. All fuel gas piping that serves new or replacement 
combustion equipment shall be tested as a new installation in accordance with Section 
G2415.20 of the International Residential Code. 

Exceptions:  

1. For the purposes of demonstrating compliance with this section, unexposed pipe 
joints and welds shall not be required to be exposed for examination during the test.  

2. For the purposes of demonstrating compliance with this section, where it has 
been demonstrated to the code official that the fuel gas piping has met the 
requirements of this section within the previous five years. 

3. Where compliance with this section would require interruption of fuel gas supply 
to combustion equipment that serves other tenant spaces or other dwelling units, 
provided all exposed pipe joints of the piping subject to the requirements of this 
section have been inspected for leaks by means of an approved gas detector, a 
noncorrosive leak detection fluid or other approved leak detection method once 
the equipment has been placed in operation. 

Gas piping degrades over time, creating the possibility of natural gas leakage. Even though the natural gas 
is treated with mercaptan to give it that rotten egg smell, small leaks may go undetected, particularly in 
buildings where pipes are not exposed and older buildings that are likely to have envelopes that are less 
tight than newer construction. According to US DOE, building leakage accounts for nearly 27% of the 
natural gas leakage in the US natural gas distribution system.16 Leaking natural gas represents a loss in 
energy, and even small leaks can add up over long periods of time. Additionally, natural gas is also a potent 
Green House Gas, with over 86 times the global warming potential of CO2 on a short-term basis. 

The installation of new gas equipment provides an ideal time to test gas pipe leakage. Contractors are 
already on site and the gas will often be partially or fully turned off for the new equipment installation. 
Additionally, new equipment installation can disturb and inflict additional stresses on existing piping, 
creating opportunities for the formation of new leaks where existing natural gas piping has weakened but 
not previously failed. 

This provision requires that existing fuel gas piping be tested like a new installation according to the fuel-
gas piping requirements in the International Residential Code (IRC). It includes targeted exceptions for 

 
16 “Natural Gas Infrastructure Modernization Programs at Local Distribution Companies: Key Issues and Considerations.” US DOE, 
Office of Energy Policy and Systems Analysis. Washington DC, 2017. 
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elements of the IFGC testing methodology that is not appropriate for existing buildings. It also includes 
an exception for piping that has been tested in the last five years in order to prevent repeated testing. 
Finally, it includes an exception to ensure that testing requirements don’t necessitate other tenants losing 
service, which could be a considerable in larger buildings with multiple tenant spaces. In those cases, it 
only requires visual inspection of the exposed joints with a testing fluid.  

 

Add new text as follows: 

R501.8 Heat pump supplementary combustion equipment. Heat pumps having combustion 
equipment or electric resistance equipment for supplementary space or water heating shall have 
controls that limit supplemental heat operation to only those times when one of the following applies:  

 
1. The heat pump is operating in defrost mode.  

2. The vapor compression cycle malfunctions.  

3. For space heating systems, the thermostat malfunctions. 

4. For space heating systems, the vapor compression cycle cannot provide the necessary 
heating energy to satisfy the thermostat setting.  

5. For water heating, the heat pump water heater cannot maintain an output water 
temperature of at least 120°F (49°C) 

New supplementary space and water heating systems for heat pump equipment shall not be 
permitted to have a heating input capacity greater than the heating input capacity of the heat 
pump equipment. 

 
Supplementary heating systems are effectively back-up systems intended to provide heating if the primary 
heat pump system fails, if the operating conditions (heating demand, temperature around the heat pump 
compressor, etc.) exceed the ability of the heat pump to effectively, or cost-effectively, provide heating. 
Designers sometimes utilize “hybrid heat” systems where combustion equipment provides the 
supplementary heat to address these situations.  

This new section creates a version of the supplementary heating equipment control requirements that is 
customized for existing buildings. It addresses both space and water heating applications, and ensures 
that any combustion heating equipment used for supplementary heat is only used when the heat pump 
system is unable to fully meet the buildings heating needs (the language in C403 already addresses 
electric resistance supplementary heat).  

 

R502 ADDITIONS 

Revise text as follows: 

R502.1 General. Additions to an existing building, building system or portion thereof shall conform 
to the provisions of this code as those provisions relate to new construction without requiring the 
unaltered portion of the existing building or building system to comply with this code. Additions 
shall not create an unsafe or hazardous condition or overload existing building systems. An addition 
shall be deemed to comply with this code where the addition alone complies, where the existing 



 
RESIDENTIAL OVERLAY (MIXED-FUEL) NEW BUILDINGS INSTITUTE  |  EXISTING BUILDING DECARBONIZATION CODE  |  87 

 

building and addition comply with this code as a single building, or where the building with the 
addition does not use more energy, than the existing building. Additions shall be in accordance with 
Section R404.7 and Sections R502.2 or R502.3 through R502.6. 

These edits implement the restructuring discussed above in the introduction. It moves the prescriptive 
compliance language from R502.3 here. The requirement in R502.1 for additions to meet the 
requirements for new construction mean that additions will be subject to the requirements in the Building 
Decarbonization Code for electrification readiness where combustion equipment is newly installed.  

 

Add new text as follows: 

R502.1.1 Combustion equipment. Additions shall not be permitted to contain combustion 
equipment and new equipment installed to serve additions shall be electric equipment.  

 
This section requires that new equipment installed in and to serve additions be all-electric Where 
additions are large enough to require new equipment, it is critical that the new equipment be electric 
equipment. This provision would allow for existing combustion equipment to be employed as back up if 
deemed necessary and be extended from the existing building.  

R502.1.1.1 Energy consumption of existing combustion equipment. Where 
systems with combustion equipment are extended into an addition, the existing 
building and addition together shall use no more fossil fuel energy than the 
existing building alone.  

Additions, particularly smaller ones, often don’t have stand-alone systems; ductwork and hot water 
piping is extended into the addition to provide space conditioning and water heating. When these systems 
utilize combustion equipment, the expanded loads will result in increased use of total combustion energy. 
This provision allows systems with combustion equipment to be extended into additions but requires that 
this extension doesn’t result in an increase in combustion energy. In order to extend a system with 
combustion equipment into an addition, the efficiency of the existing building would need to be improved 
in order to offset the increased consumption from the addition.  

 

Add new text as follows: 

R502.1.2 Combustion equipment requirements. New combustion equipment serving 
additions shall comply with section R501.7. 

New combustion equipment is allowed in additions, provided they meet the additional requirements for 
combustion equipment in Section R501.7.  

 

Revise text as follows: 

R502.2 Change in space conditioning. Any unconditioned or low-energy space that is altered to 
become conditioned space shall be required to be brought into full compliance with this code. 
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Exceptions: 

1. Where the simulated performance option in Section R405 is used to comply with this 
section, the annual energy cost of the proposed design is permitted to be 110 percent of 
the annual energy cost otherwise allowed by Section R405.2. 

2. Where the Total UA, as determined in Section R402.1.5, of the existing building and the 
addition, and any alterations that are part of the project, is less than or equal to the Total 
UA generated for the existing building. 

3. Where complying in accordance with Section R405 and the annual energy cost or energy 
use of the addition and the existing building, and any alterations that are part of the 
project, is less than or equal to the annual energy cost of the existing building. The 
addition and any alterations that are part of the project shall comply with Section R405 in 
its entirety. 

This content is located in the additions section in the model code (Section C502.2). As part of the restructuring 
needed for this overlay, it has been relocated here since it describes an alteration project. The requirements 
have not been changed, but the relocation will improve the usability and enforceability of the code. 

 

Revise text as follows: 

R502.3 Prescriptive compliance. Additions shall comply with Sections R502.3.1 through 
R502.3.4.  

R502.3.12 Building envelope.  

These edits implement the restructuring discussed above in the introduction. The content of the 
subsections is unaffected.  

 

Revise text as follows: 

R502.3.2 R502.3 Heating and cooling systems. New heating and cooling systems installed as 
part of an addition and serving multiple dwelling units shall comply with Section C502.3. All 
other heating and cooling systems HVAC ducts newly installed as part of an addition shall 
comply with Section R403 and this section.  

Previously this section only provided specific guidance on ductwork. The revision allows this section to 
more easily accommodate additional items around heating and cooling systems. It also directs central 
systems that serve multiple dwelling units to the commercial section to ensure that they are subject to all-
electric requirements that are appropriate for larger, central systems. 

 

Add new text as follows: 

R502.3.3 Space heating equipment. New space heating equipment in additions shall be 
electric heat pump equipment.  
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Exceptions: 
1. Supplementary heat in accordance with R501.8 

2. Up to 2kW of electric resistance heat per dwelling unit 

Requiring space heating installed during an addition to be electric will reduce carbon emissions and 
improve air quality in homes. Heat pumps have been shown to be technically effective in all climate 
zones, and cold-climate heat pump technology continues to improve, providing heating with a COP of 
more than 3 above 5°F.17 The provision includes an exception that allows combustion equipment, 
including new combustion equipment, to be used as supplementary heat. These “hybrid heat” 
configurations partially electrify the space heating. Unlike new construction, existing buildings may have 
particularly high heating loads that cannot be effectively or cost-effectively met by heat pumps alone in 
some climates and applications.  

 

Add new text as follows: 

R502.3.4 Ductwork. HVAC ducts newly installed as part of an addition shall comply 
with Section R403. 

Exception: Where ducts from an existing heating and cooling system are extended 
into an addition and the capacity of the heating or cooling equipment is not increased, 
Sections R403.3.5 and R403.3.6 shall not be required. 

Currently, ducts that extend an existing system into an addition are exempt from all of the requirements 
for new ductwork, including the requirements for duct construction. While it can be reasonable to exempt 
these ducts from the duct testing requirements, all of the other requirements should still apply. This 
modification closes that loophole. It does provide an exemption from duct testing, but only when the 
system extension doesn’t increase the equipment size.  

 

Revise text as follows: 

R502.3.34 Service hot water systems. New service hot water systems that are part of the 
addition and serve multiple dwelling units shall comply with Section C502.4. New service hot 
water systems that are part of the addition and serve individual dwelling units shall comply with 
Section R403.5 and this section. 
 

These edits implement the restructuring discussed above in the introduction. It also directs central 
systems that serve multiple dwelling units to the commercial section to ensure that they are subject to all-
electric requirements that are appropriate for larger, central systems.  

 

  

 
17 “Achieve Comfort and Reliable Performance with Cold-Climate Heat Pumps.” Zero Energy Project, 6 Feb. 2020, 
https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-
pumps/#:~:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion%2Dbased%20hea
ting%20systems%20such,3%20at%205%C2%B0F. 

https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/%23:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion-based%20heating%20systems%20such,3%20at%205%C2%B0F
https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/%23:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion-based%20heating%20systems%20such,3%20at%205%C2%B0F
https://zeroenergyproject.org/2020/01/22/achieve-comfort-and-reliable-performance-with-cold-climate-heat-pumps/%23:%7E:text=The%20Benefits%20of%20Heat%20Pumps%20in%20Cold%20Climates&amp;text=Combustion-based%20heating%20systems%20such,3%20at%205%C2%B0F
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Add new text as follows: 

R502.4.1 Service hot water equipment replacement. New combustion equipment used 
for water heating that is part of the alteration shall comply with Section R501.7. 

This requires the installation of combustion water heating equipment that is both more efficient and less 
likely to worsen indoor air quality as stipulated in R501.7. Where jurisdictions would like to move toward 
electrification but allow supplementary water heating, alternative language is provided.  

 

Alternate Add new text as follows: 

R502.4.1 Service hot water equipment replacement. Where service hot water systems 
are replaced, new primary water heating equipment shall be heat pump equipment. Where 
new or existing combustion equipment is used to provide supplementary water heating, 
the equipment shall comply with Section R501.7. 

This provision requires partial electrification, providing a “hybrid” water heating system that is reliant 
on heat pump technology primarily, but allowed to use combustion equipment for supplementary heating.  

 

Revise text as follows: 

R502.3.4 R502.5 Lighting and power. New lighting and electrical power systems that are part of 
the addition shall comply with this section and Section R404.1. 

Previously this section only included requirements for lighting. The edit changes the scope of the section 
to include power, aligning it with the commercial section of the code and allowing it to accommodate 
additional requirements related to power such as EV charging, electrical service replacements, etc.  

 

Add new text as follows: 

R502.5.1 Lighting equipment. New interior and exterior lighting serving additions shall be 
electric. Fuel gas lighting systems shall be prohibited. 

While the use of gas lighting is nearly extinct for both indoor and outdoor new construction uses, gas 
lamps remain a nostalgic feature in some residential buildings. Similar to the new construction language, 
it is critical to ensure that the adoption of this overlay prohibits new installations of gas lighting and the 
gas infrastructure they require.  

 

Add new text as follows: 

R502.5.1 Electric vehicle charging infrastructure. New parking facilities, new parking 
spaces added to existing parking facilities and new attached and detached garages shall 
comply with Section R404.5.  

It is critical to install EV charging infrastructure when construction provides an opportunity. R404.5 
requires one and two-family dwellings and townhouses to have one parking space with an EV Ready 
space that is sized to accommodate the most common EVSE on the market. The requirements for EV 
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charging infrastructure for multifamily buildings are referenced to the commercial requirements as those 
are more appropriate for EV charging in parking lots. 

 

Add new text as follows: 

R502.5.2 Renewable energy infrastructure. Additions shall comply with the 
requirements of Section R502.5.2.1 or R502.5.2.2. 

Exception: Additions where the new roof area is less than less than 600 square feet 
(55 m2) of roof area oriented between 110 degrees and 270 degrees of true north. 

R502.5.2.1 One- and two- family dwellings and townhouses. Where an addition 
with a roof is added, the dwelling unit shall comply with Section R404.4. 

R502.5.2.2 Group R occupancies. Where an addition with a roof is added to an 
R-2, R-3 or R-4 occupancy, the building shall comply with Section C502.5.3.  

The requirements in the Building Decarbonization Code for renewable energy systems reference 
buildings and so don’t capture additions, as they are not stand-alone buildings. This section uses the 
addition to trigger the requirements, ensuring that new additions with roofs also have solar-ready zones 
or are provided with solar generation in accordance with the occupancy type, referring R-2, R-3, and R-4 
occupancies to the commercial section for additions. It also draws the distinction between the building 
and the dwelling unit, as two-family or townhouse structures contain several units within the same 
building, this measure is targeted at the individual unit level. It includes an exception for additions with 
less than 600 sf of roof area since they are not large enough for the solar-ready zone required in the 
Building Decarbonization Code. 

 

Add new text as follows: 

R502.5.3 Energy storage infrastructure. Additions with new attached or detached 
garages shall comply with Section R404.6.  

New attached and detached garages provide an ideal location for energy storage systems in residential 
construction. This provision requires energy storage readiness that meets the requirements of the 
Building Decarbonization Code be include in these projects. 

 

Add new text as follows: 

R502.6 Additional Efficiency Packages. Additions shall comply with Sections R506.1. All-electric 
buildings shall be required to select one package and mixed-fuel buildings shall be required to select 
two packages. Alterations to the existing building that are not part of the addition, but permitted 
with the addition, shall be permitted to be used to achieve this requirement. 

Exceptions: 

1. Additions that increase the building’s total conditioned floor area by less than 25 percent.  

2. Additions that do not include the addition or replacement of equipment covered by 
Sections R403.5 or R403.7. 
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3. Additions that do not contain conditioned space. 

4. Where the addition alone or the existing building and addition together comply with 
Section R405 or R406.  

There are many opportunities to cost-effectively improve the efficiency, comfort and indoor air quality of a 
home during an alteration. This section works with the new section R506 (see below for more) to bring 
additional energy efficiency through implementing the additional efficiency packages in R408 in “substantial” 
additions. The section requires one package in most additions just like new buildings. It also includes a series 
of important exceptions for additions that may not be able to reasonably implement an additional efficiency 
package due to limited scope and for additions that comply through sections R405 or R406.  

All-electric homes typically use less energy when compared to mixed-fuel homes. By requiring additions 
served by combustion equipment to select two energy efficiency packages, this measure seeks to 
encourage electrification and improve the efficiency of existing buildings. Language is identical between 
the all-electric and mixed-fuel sections to recognize the variety of existing building configurations and 
systems, even under an “all-electric” application, the electrification at strategic points may not 
individually result in an all-electric building.  

 

R503 ALTERATIONS  
Revise text as follows: 

R503.1 General. Alterations to any building or structure shall comply with the requirements of 
the code for new construction, without requiring the unaltered portions of the existing building or 
building system to comply with this code. Alterations shall be such that the existing building or 
structure is not less conforming to the provisions of this code than the existing building or 
structure was prior to the alteration. 

Alterations shall not create an unsafe or hazardous condition or overload existing building 
systems. Alterations shall be such that the existing building or structure does not use more energy 
than the existing building or structure prior to the alteration. Alterations to existing buildings shall 
comply with Sections R503.1.1 through R503.1.4 R503.2 through R503.6. 

These edits implement the restructuring discussed above in Section R501. The new referenced sections 
are the subsections dedicated to building systems and additional efficiency.  

 

Add new text as follows: 

R503.1.1 Change in space conditioning. Any unconditioned or low-energy space that is 
altered to become conditioned space shall be required to be brought into full compliance 
with this code. 

Exceptions: 

1. Where the simulated performance option in Section R405 is used to comply with 
this section, the annual energy cost of the proposed design is permitted to be 110 
percent of the annual energy cost otherwise allowed by Section R405.2. 
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2. Where the Total UA, as determined in Section R402.1.5, of the existing building 
and the addition, and any alterations that are part of the project, is less than or 
equal to the Total UA generated for the existing building. 

3. Where complying in accordance with Section R405 and the annual energy cost or 
energy use of the addition and the existing building, and any alterations that are 
part of the project, is less than or equal to the annual energy cost of the existing 
building. The addition and any alterations that are part of the project shall comply 
with Section R405 in its entirety. 

This content is located in the additions section in the model code (Section R502.2). As part of the restructuring 
needed for this overlay, it has been relocated here since it describes an alteration project. The requirements 
have not been changed, but the relocation will improve the usability and enforceability of the code. 

R503.1.1.1 Garages and basements. Garages and basements in single family 
and two-family residential buildings and townhouses converted to conditioned 
space, the space shall comply with R501.7. Where the space contains water 
heating equipment, the space shall comply Section R404.7.2. 

A common alteration and space conditioning change in residential construction is the conversion of a 
garage or basement space. This is also a location that most often contains water heating equipment. By 
implementing electrification readiness requirements at the time of that renovation, costs for replacement 
of combustion water heating equipment will be greatly reduced in the future. The explicit link back to 
combustion equipment requirement will ensure safety for residents and families to spend longer periods 
of time in those spaces.  

 

Add new text as follows: 

R503.1.2 Substantial improvement. Buildings undergoing substantial improvements 
shall comply with Sections R402.4 and R404.7, and one of the following:  

1. For each dwelling unit in the project, achieve an ERI score of 80 or below, without 
on-site renewable energy included in accordance with RESNET/ICC 301.  

2. Meet a site EUI by building type in accordance with ASHRAE Standard 100 
Table 7-2a. 

Substantial improvements are extensive alterations that have significant scope, large project budgets 
relative to the value of the building and are more likely to already include major systems that could 
include combustion equipment. The larger scopes and budgets of substantial improvements are likely to 
occur infrequently within a building lifecycle and create the best opportunity to significantly increase 
efficiency and establish full electric ready infrastructure for the building and its systems. 

 

Add new text as follows: 

R503.1.3 Combustion equipment. New combustion equipment serving alterations shall 
comply with Section R501.7. 
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Requiring the installation of combustion space and water heating equipment that is both more efficient 
and less likely to worsen indoor air quality in alterations can both reduce carbon emissions and improve 
the health of building occupants. Requiring certain types of alterations to implement energy efficiency 
measures as described in Section R503.6 will also cost-effectively reduce a home’s utility bills. 

 

Add new text as follows: 

R503.1.4 Building Performance Standards. Where the building is subject to 
[OFFICIAL NAME OF THE LOCAL BUILDING PERFORMANCE 
STANDARD], the permit application for the alteration shall include a report that 
includes the following: 

1. The current or last reported EUI of the building 

2. The performance targets from [NAME OF THE LOCAL BUILDING 
PERFORMANCE STANDARD] that will be applicable to the building within 
five years from the date of the permit application 

Where the current or last reported EUI exceeds the performance targets that will be 
applicable in the next five years, the report shall also include a plan describing how the 
building will be brought into compliance. The report shall include energy efficiency 
upgrades and operational improvements that will be made to the building before the 
applicable target goes into effect and the impact of the alteration under permit review. 

Exception: Where the total building performance of the building with the alteration 
determined in accordance with Section C407 demonstrates compliance with the 
performance targets identified in the report required by this section.  

Some jurisdictions include low-rise multifamily in their Building Performance Standard (BPS) because 
the BPS application is based on overall square footage of buildings, unrelated to building height which is 
used in the energy code. In these jurisdictions, it is important that all alterations support and reinforce 
the BPS. Alterations that are undertaken without consideration of impending BPS performance targets 
represent a significant missed opportunity. This section requires that consideration by creating a 
requirement that permit applications include the building’s current performance and any BPS 
performance targets that will be in effect in the next 5 years, the typical compliance cycle for US-based 
BPS. Where a building does not already meet those targets, it will be required to also submit what is 
effectively a plan for compliance with the BPS. This will ensure that project teams are thinking about a 
proposed alteration within the larger context of what will be required to meet up-coming BPS 
requirements. The exception allows the compliance path to be avoided when the alteration is complying 
by performance modeling and that modeling shows that the alteration will bring the building into 
compliance with the BPS performance target. 

It may be necessary to modify the language in this provision to align with the terminology that is used in 
the official BPS regulation to maximize correlation and usability. For example, the provision can be 
modified to align with a carbon-based BPS by replacing “EUI” with “CUI” throughout and adding the 
following definition: 

CARBON USE INTENSITY (CUI). An expression of building carbon emissions in terms of the 
equivalent carbon emissions of the net energy divided by gross floor area. 
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This definition defines a carbon use intensity that parallels the definition of EUI. It is a carbon metric 
where carbon emissions are divided by gross floor area in order to compare the emissions of different 
buildings or assess the performance a building’s carbon emissions against a target.  

 

Renumber as follows: 

R503.1.1 R503.2 Building envelope.  

R503.1.1.1 R503.2.1 Replacement fenestration.  

These edits implement the restructuring discussed above in Section R501. The content of the sections 
is unaffected.  

 

Revise text as follows: 

R503.1.2R503.3 Heating and cooling systems. New heating, and cooling systems HVAC ducts 
newly installed as part of an alteration shall comply with Section R403 and this section. 
Alterations to heating, cooling and duct systems shall comply with this section.  

New HVAC and ducts in an alteration must meet the requirements for new construction of Section R403 
along with specific requirements in this section tailored for decarbonization of existing buildings. Work 
that is purely alteration to HVAC is directed to follow specific language in this section. 

 

Add new text as follows: 

R503.3.1 Ducts. Ducts and air handlers that are a part of the alteration shall be installed 
in accordance with this section. 

R503.3.1.1 New ducts. Newly installed ducts and air handlers shall be installed 
in accordance with R403.3. 

Exception: Where the capacity of the heating or cooling equipment is not 
increased Sections R403.3.5 and R403.3.6 shall not be required. 

R503.3.1.2 Existing ducts. Existing duct systems shall be tested in accordance 
with Section R403.3.5 and shall have a total leakage less than or equal to 12.0 
cubic feet per minute (339.9 L/min) per 100 square feet (9.29 m2) of conditioned 
floor area.  

Exceptions:  

1. Where the total length of all ducts in the system is increased by less than 25%.  

2. Where less than 25% of the registers, and less than 25% of the total 
length of the ducts in the system are relocated.  

 During an alteration, building owners often re-use and extensively alter their ductwork without testing 
and meeting any kind of air-leakage requirement. Because the standards for duct construction in the 
IECC have changed dramatically over time, existing duct systems often have substantial leakage far 
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beyond what is allowed in new construction. This section requires that existing ductwork that is 
substantially altered will have to meet a maximum leakage requirement. The leakage criterion is set at 3x 
the requirement for new construction, so the altered ductwork would not be required to be as tight as new 
construction. Existing ductwork that does not receive substantial alteration is unaffected by this section. 

 

Add new text as follows: 

R503.3.2 System Sizing. New heating and cooling equipment that is part of an alteration 
shall be sized in accordance with Section R403.7 based on the existing building features 
as modified by the alteration.  
  

Exception: Where it has been demonstrated to the code official that compliance with 
this section would result in heating or cooling equipment that is incompatible with 
the remaining portions of the existing heating or cooling system.  

Oversized equipment results in increased energy use, decreased occupant comfort and increased wear-
and-tear on equipment. Oversized equipment is also less effective at dehumidification. Like-for-like 
equipment replacement are particularly vulnerable to oversizing. This requirement ensures that new 
heating and cooling equipment installed in existing buildings is properly sized based on the buildings 
features as modified by the alteration. It provides an exception for situations where right-sizing 
equipment may create an incompatibility with the rest of the system (as can be the case with steam 
systems where boilers are sized to the radiators/convectors and not the building). 

 

Add new text as follows: 

R503.3.3 Controls. New heating and cooling equipment that are part of the alteration 
shall be provided with controls that comply with Section R403.1 and Section R403.2. 

Controls are a vital component of effective and efficient operation of heating and cooling systems and 
older controls that do not meet current code requirements significantly hamper efficiency in buildings. 
This section requires that new heating and cooling equipment installed as part of an alteration be 
provided with controls that will ultimately reduce the energy use and thus utility bills of an existing 
building. This section also ensures that thermostats are demand responsive, thus improving the resiliency 
and reducing emissions of the electrical grid.  

 

Add new text as follows: 

R503.3.4 Space heating. New combustion equipment used for space heating that is part 
of the alteration shall comply with Section R501.8. 

This ensures the installation of combustion space heating equipment that is both more efficient and less 
likely to worsen indoor air quality as required in Section R501.8. 
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Add new text as follows: 

R503.3.4.1 Partial electrification of space heating. New and replacement 
combustion equipment used for space heating shall only be permitted to be 
installed as supplementary heating controlled in accordance with R501.8. 

Where there are technical barriers to the full electrification of a building’s space heating system, hybrid 
heat systems that combine heat pumps with combustion equipment are an effective strategy to reduce 
carbon emissions through improving the efficiency of the system and reducing onsite combustion emissions. 
In these systems, a heat pump serves most of the heating loads and the combustion equipment only operates 
when the heat pump is unable to keep up with heating demand, particularly during low outdoor 
temperatures. By prohibiting new combustion equipment except as supplementary heat, this section requires 
that existing combustion heating systems be converted to hybrid heat systems at equipment replacement.  

 

Add new text as follows: 

R503.3.5 Cooling equipment. New and replacement unitary air conditioners shall be 
electric heat pump equipment sized and configured to provide both space cooling and 
space heating. Any other space heating systems that serve the same zone shall be 
configured as supplementary heat in accordance with Sections R403.1.2 and R501.8.  
 

Exception: Where a space heating system serves multiple dwelling units the system 
is not required to be configured to supplementary heat.  

 
Unitary air conditioners are essentially cooling-only heat pumps. AC replacement therefore provides a 
valuable opportunity to electrify or partially electrify space heating. This section requires that when AC 
equipment is replaced that it gets replaced with a heat pump sized for the home’s heating load. It also 
requires that any existing heating system be reconfigured as supplementary heating. This allows existing 
heating equipment to remain as a backup heating system, which is particularly important in buildings 
that are required to have emergency backup power for heating. 

 

Add new text as follows 

R503.3.6 Combustion cooking. Where a space that is part of the alteration includes 
combustion equipment for domestic cooking, the domestic cooking equipment shall be 
provided with exhaust equipment that complies with Sections M1503.2 through M1503.4 
of the International Residential Code and the following: 

1. The exhaust fan shall be sized to provide no less than 150 CFM of intermittent airflow. 

2. The domestic cooking equipment shall be provided with makeup air in 
accordance with Section M1503.6.1 and makeup air dampers that comply with 
Section M1503.6.2 of the International Residential Code.  
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Gas cooking can release levels of pollutants that, if they were measured outside, would violate the Clean 
Air Act.18 As a result, households with gas cooking have nearly three times the rate of treatment for 
asthma.19 Outside of commercial kitchens, the mechanical code has only limited ventilation requirements 
for cooking, only requiring ventilation for the room and not the cooking appliance itself. It also does not 
differentiate between gas and electric cooking, despite the significantly higher level of pollutants from gas 
cooking.20 Ventilation has not always been required in spaces with cooking, so many existing buildings do 
not have any mechanical ventilation at all. This provision improves the health and indoor air quality of 
buildings with gas cooking by requiring that spaces with combustion cooking that undergo an alteration 
be equipped with appropriate ventilation for gas cooking. It requires exhaust specifically at the cooking 
equipment, and not just the space. It also requires makeup air to ensure that the exhaust fans are 
effectively exhausting contaminants. The ventilation rate has been set at 150CFM. This is higher than the 
requirement in the mechanical code in order to account for the higher concentration of pollutants in gas 
cooking. The exhaust rate is based on Washington state code requirements for ventilation of gas cooking. 

 

Revise text as follows: 

R503.1.3 R503.4 Service hot water systems. New service hot water systems that are part of the 
alteration and serve multiple dwelling units shall comply with Section C503.4. New service hot 
water systems that are part of the alteration and serve individual dwelling units shall comply with 
Section R403.5 and this section. 

 
This provision ensures that systems that serve multiple dwelling units comply with the commercial 
alterations section, which has requirements that are more appropriate for large central systems. It directs 
smaller systems that serve individual dwelling units to comply with the new construction requirements in 
Chapter 4 and new water heating electrification requirements for water heating in the subsections. The 
numbering change implements the restructuring discussed above in Section R501.  

 

Add new text as follows: 

R503.4.1 Service hot water equipment replacement. New combustion equipment used 
for water heating that is part of the alteration shall comply with Section R501.7. 

This requires the installation of combustion water heating equipment that is both more efficient and less 
likely to worsen indoor air quality as stipulated in R501.7 

 

  

 
18 Gillis, J. and Nilles, B. (2019). “Your Gas Stove Is Bad for You and the Planet” The New York Times. 
www.nytimes.com/2019/05/01/opinion/climate-change-gas-electricity.html 
19 Jarvis et al. (1996) “Evaluation of asthma prescription measures and health system performance based on emergency 
department utilization.” https://www.ncbi.nlm.nih.gov/pubmed/8618483 
20 D. Michanowicz, et al. (2022) “Home is Where the Pipeline Ends: Characterization of Volatile Organic Compounds Present in 
Natural Gas at the Point of the Residential End User.” American Chemical Society. 

https://www.ncbi.nlm.nih.gov/pubmed/8618483
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Revise text as follows:  

R503.1.4 R503.5 Lighting. New lighting and power systems that are part of the alteration shall 
comply with Section R404.1 and this section. 

 
This minor change adds “power” to the title and scope of R503.5 so that decarbonization requirements 
related to electrical power can be added to the section. 

 

Add new text as follows: 

R503.5.1 Electrical Service replacement. Where a building electrical service is 
replaced, the new electrical service shall include electrical capacity sized in accordance 
with IRC Section E3702 for the following future branch circuits:  
  

1. Replacement of all currently installed combustion equipment used for cooking 
with electric cooking equipment  

2. Replacement of all currently installed combustion equipment used for space 
heating with electric heat pump equipment or reverse-cycle chiller sized for the 
heating load of the building in accordance with R403.7 based on the existing 
building features  

3. Replacement of all currently installed combustion equipment used for water 
heating with electric heat pump equipment sized for the service hot water load of 
the building 

4. Replacement of all currently installed combustion equipment used for clothes 
drying with electric clothes drying equipment 

5. Replacement of all currently installed combustion lighting with electric lighting.  

6. Electric vehicle charging infrastructure in accordance with Section R404.5  

7. Energy storage infrastructure in accordance with Section R404.6  

8. Renewable energy infrastructure in accordance with Section R404.4  

The required capacity of space and water heating equipment shall be able to be reduced by 
any energy recovery systems serving the water or space heating equipment in the building. 

One potential significant cost in electrification retrofit projects is electrical service replacement. This 
section ensures that if a building service is being replaced that it must be sized for the full electrification 
of combustion equipment in the building – space heating, water heating and cooking – and for the 
addition of the EVCI requirements in R404.5. “Electrification-sizing” the electrical service at the time of 
normal replacement is the most cost-effective approach to providing sufficient capacity for individual 
electrification retrofits. This will remove that barrier for future electrification retrofits. 
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Add new text as follows: 

R503.5.3 Electric vehicle charging infrastructure. Alterations shall be provided with 
electric vehicle charging infrastructure in accordance with this section.  
  

R503.5.3.1 One- and two-family dwellings and townhouses. An alteration of a 
one- and two-family dwelling and townhouse where any of the following apply 
shall meet the requirements of R404.5.1.  

1. Substantial improvements  

2. Where the alteration includes a new dedicated attached or detached 
garage or on-site parking space 

3. Where alteration work in a garage includes the installation of a new 
branch circuit  

This section requires new parking facilities to meet the EV charging requirements in the new construction 
portion of the Building Decarbonization Code. While this is implicitly required by Section C501, the 
addition of this section makes it explicit for greater clarity and enforceability.  

R503.5.3.2 R-2 occupancies. Alterations to existing parking facilities in R-2 
occupancies shall comply Section C503.5.3.  
 

This section requires that any substantial alteration or alteration that includes a new attached or detached 
garage of single and two-family dwellings or townhouses meets the electric vehicle charging infrastructure 
requirements in Section R404.5.1. R404.5.1 requires one and two-family dwellings and townhouses to have 
one parking space with an EV Ready space that is sized to accommodate the most common EVSE on the 
market. The requirements for EV charging infrastructure for multifamily buildings are referenced to the 
commercial alteration requirements as those are more appropriate for EV charging in parking lots. 

 

Add new text as follows: 

R503.5.4 Fuel gas lighting equipment. Fuel gas lighting systems shall not be installed.  

While the use of gas lighting is nearly extinct for both indoor and outdoor new construction uses, gas 
lamps remain a nostalgic feature in historic neighborhoods. Since the IRC Chapter 24 Fuel Gas does not 
prohibit the installation of fuel gas lighting, it is critical to ensure that the adoption of this overlay does 
prohibit these installations. 

 

Add new text as follows: 

R503.5.5 Renewable energy infrastructure. Substantial improvements and alterations 
that include roof replacements shall meet the requirements of R404.4.  

Exception: Where roof replacements do not alter the existing structure and it has 
been demonstrated to the code official that the existing structure cannot support the 
addition of solar panels.  

Roof replacements need to include the solar readiness requirements or install solar as specified in R404.4. 
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Add new text as follows: 

R503.6 Additional Efficiency Packages. Substantial energy alterations shall comply with 
Sections R506 in accordance with this section. All-electric buildings shall install one package and 
mixed-fuel buildings shall install two packages.  

Exceptions: 

1. Alterations that are permitted with an addition complying with Section R502.6. 

2. Where the alteration complies with Section R405 or R406.  

This section works with the new section R506 (see below for more) to bring additional energy efficiency 
through implementing the additional efficiency packages from R408 in “major alterations”. It is 
structured to apply only to substantial energy alterations. This ensures that this requirement will only be 
triggered by projects that already have a large enough scope for which there are multiple package 
options available to implement. All-electric homes are required to select one while mixed-fuel buildings 
are required to select 2, ensuring that fossil fuels are additionally conserved through efficiency gains. 
Exceptions for alterations that are permitted and comply in conjunction with an addition and alterations 
that comply with sections R405 and R406 are presented.  

 

R505 CHANGE OF OCCUPANCY 

Add new text as follows:  

R505.1.2 Combustion equipment. New combustion equipment shall not be installed in a 
space undergoing a change of occupancy.  
 

This provision will result in the partial electrification of a change of occupancy by prohibiting the 
installation of new combustion equipment. Existing combustion equipment is allowed to remain or be 
extended into the changed spaces. This would build on whatever electrification provisions the jurisdiction 
chooses for the alterations section and should be seen as going beyond the requirements for alterations. 
 
 
Add new text as follows:  

R505.2 Additional energy efficiency packages. Where a space undergoing a change of 
occupancy is served by combustion equipment, it shall install one additional efficiency package 
option in addition to the requirements of Section R401.2.5. 

Exception: Alterations complying with Section R503.1.2 or R503.6. 

Many changes of occupancy are subject to full code compliance, which includes Section R408. This 
section requires that changes of occupancy that are served by combustion equipment implement an 
additional package option beyond new construction, for a total of two packages. The provision includes 
an exception for mixed-fuel alterations that are already required to comply with the ERI or EUI 
requirements of R503.1.2 or the additional package required by Section R503.6. 
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R506 ADDITIONAL EFFICIENCY 

Add new text as follows:  

SECTION R506 
ADDITIONAL EFFICIENCY PACKAGE OPTIONS 

R506.1 General. This section establishes additional requirements to achieve additional energy 
efficiency in existing buildings. Additional efficiency package options for compliance with 
Section R502.6, R503.6, and R505.2 are as follows: 

1. Enhanced envelope performance in accordance with Section R408.2.1. 

2. More efficient space-conditioning equipment performance in accordance with Section R408.2.2 

3. Reduced energy use in service water-heating in accordance with Section R408.2.3 

4. More efficient duct thermal distribution system in accordance with Section R408.2.4 

5. Improved air sealing and efficient ventilation system in accordance with Section R408.2.5 

 
Section R408 was added to the IECC in 2021. It requires new homes to include an additional efficiency 
option to achieve greater efficiency. There is one significant gap in R408, it does not apply to additions or 
alterations. R502 and R503 do not reference R408 in the sections with which additions and alterations 
must comply. The exclusion from Section R408 is a significant missed opportunity for efficiency in 
additions and alterations.  

This proposal creates a framework to apply R408 to additions and substantial alterations. It creates a 
new Section R506 that provides guidance for how to utilize R408 packages for existing buildings. It works 
in conjunction with new sections R502.6 and R503.6 (see above) that establish which additions and 
alterations will need to comply with this section.  

Where adopted, jurisdictions should include the revisions to Section R408 that are captured in the new 
construction versions of the Building Decarbonization Code which removes the incentive for more 
efficient gas equipment for all-electric requirements and adds an additional option for water heating 
systems for mixed fuel buildings. 

 

Chapter 6 – Referenced Standards 
Add new standard as follows: 

ASHRAE 
100---2018: Energy Efficiency in Existing Buildings 

  R503.1.2 

 





Codes for Climate is an initiative of NBI and RMI to deliver the climate-aligned 
building codes and standards needed by U.S. states and cities in the face of 
the pressing demands of policy goals. To scale greenhouse gas reductions 
in the buildings sector to be in step with a 1.5ºC future, the initiative works 
to support policy makers at multiple levels to move codes and standards 
forward, making significant reductions in energy consumption and GHG 
emissions from buildings possible and effective. The Existing Buildings 
Decarbonization Code supports the goals of the Codes for Climate Initiative.

New Buildings Institute (NBI) is a nonprofit organization working to advance 
best practice energy efficiency and decarbonization of the built environment. 
Our efforts are imperative to keeping energy costs affordable, cutting carbon 
emissions that are fueling climate change, and delivering on improved health, 
safety, and resiliency for all.  We work collaboratively with industry market 
players—governments, utilities, advocates, AEC professionals, and others—to 
drive leading-edge design, innovative technologies, and public policies and 
programs for scale. Throughout its 25-year history, NBI has become a trusted 
and independent resource helping to create buildings that are better for 
people, communities, and the planet.
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503 761 7339
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From: Lanna Seuret
To: PER. climateactionplan
Subject: One thing missing
Date: Friday, September 23, 2022 10:47:31 AM

Dear Board:  what I would like is a largish WHITE sticker to put across the lid 
saying ORGANICS.

I appreciated the booklet very much, though did it take some time to understand the little food
bearing soups and broths boxes , even if rinsed were NOT organics.

It's true a lid sticker wouldn't have given me more immediate intelligence, but it
would provide focus.

I also really love Olive Organics ( the voice) little explanations and updates.
Thank you, Lanna Seuret, 3633 Edison Avenue, Arden Arcade.

mailto:livesustainablyinsacramento@gmail.com
mailto:climateactionplan@saccounty.net


From: Nicole Napolitano
To: PER. climateactionplan
Subject: Suggestions
Date: Friday, September 23, 2022 11:09:42 AM

Fuck off California. You are dragging the rest of the country down. Also quit emailing me you liberal fucktards.

Sent from my iPhone

mailto:napolitano.nicole@yahoo.com
mailto:climateactionplan@saccounty.net


From: Kent Lacin
To: PER. climateactionplan
Subject: The Climate Action Plan
Date: Friday, September 23, 2022 2:57:28 PM

Staff Public Comment,

I have been a resident of Sacramento for many years. I grew up here, moved away, came
back, raised a family and am retired here. 
When I was young I remember frozen ice in the gutters that I would happily crack with my
shoes while walking to school There's no ice anymore. 
I used to go hunting for tadpoles in a creek near Arden Park. There are no tadpoles anymore,
and the creek cemented over; it's just a big drain. 
Over the last 50 years, Sacramento has grown large; and we are discovering that the growth
has damaged the environment. Summers are blisteringly hot. Smoke from fires toxifies the air.
Things are dying. 
It is time for the County to play a vital part in the restoration of nature and in the reduction of
human GHG's. The Climate Action Plan, as written, strikes me as being nothing more than a
wonderful pile of aspirations, a wish list. Lots of good ideas but very little about HOW to
implement them, WHEN you will implement them and WHERE the money is going to come
from. 
A plan usually includes those items, doesn't it? 
I would respectfully ask you to take the Climate Change problem very seriously and start
moving now to put together a plan that really makes a difference. 
The one you have is, I believe, insufficient. 
I would like to see some meaningful action. Thanks so much, Kent Lacin

Kent Lacin 
kent@lacin.com 
5340 Monalee Ave 
Sacramento, California 95819

mailto:kent@lacin.com
mailto:climateactionplan@saccounty.net


From: Michael Corbett
To: PER. climateactionplan; Supervisor Serna; Kennedy. Supervisor; Rich Desmond; Frost. Supervisor; Nottoli. Don
Cc: Eric Truskoski; Robert Wolfer; Bryan Ahee
Subject: Sacramento County Climate Action Plan
Date: Friday, September 23, 2022 3:10:01 PM
Attachments: 2022-0923_County of Sacramento_CAP.pdf
Importance: High

Dear Sacramento County Environmental Planning Staff and County Supervisors,
 
On behalf of Bradford White Corporation,  we like to thank you for the opportunity to comment on
the County of Sacramento’s Revised Final Climate Action Plan, specifically as it relates to proposed
implementation dates and the feasibility of Greenhouse Gas reduction strategies GHG-04 and GHG-
06.
 
Please find attached our letter for your consideration.
 
If you have any questions or wish to schedule a meeting to discuss further, please do not hesitate to
reach out.
 
Best Regards,
 
Mike Corbett
 
Michael Corbett
State Gov’t Affairs & Product Specialist
2700 Mercantile Drive, Suite 100
Rancho Cordova, CA 95742
Cell: 269-309-6596

 

mailto:MCorbett@bradfordwhite.com
mailto:climateactionplan@saccounty.net
mailto:SupervisorSerna@saccounty.net
mailto:SupervisorKennedy@saccounty.net
mailto:RichDesmond@saccounty.net
mailto:SupervisorFrost@saccounty.net
mailto:nottolid@saccounty.gov
mailto:ETruskoski@bradfordwhite.com
mailto:RWolfer@bradfordwhite.com
mailto:BAhee@bradfordwhite.com
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September 23, 2022 


 


 


 


Todd Smith, Principal Planner 


Office of Planning and Environmental Review 


County of Sacramento 
827 7th Street 
Sacramento, CA 95814 
 


Re: Revised Final Climate Action Plan 


 


Dear Mr. Smith: 


 


On behalf of Bradford White Corporation (BWC), we would like to thank you for the opportunity to 


comment on the County of Sacramento’s Revised Final Climate Action Plan (CAP), specifically as it relates 


to proposed implementation dates and the feasibility of Greenhouse Gas (GHG) reduction strategies GHG-


04 and GHG-06. 


 


BWC is an American-owned, full-line manufacturer of residential, commercial, and industrial products for 


water heating, space heating, combination heating, and water storage.  In the County of Sacramento, a 


significant number of individuals, families, and job providers rely on our products for their hot water and 


space heating needs. 


 


General Comments 


We recognize that our products will play a significant role in helping California and the County of 


Sacramento work towards its climate goals.  BWC is committed to providing our customers with a product 


mix that reduces onsite emissions, while balancing consumer safety, comfort, and affordability.  We 


recognize that Sacramento County is committed to decarbonizing the region by 2030, through Sacramento 


Municipal Utility District’s (SMUD) investment in clean electricity generation and reducing source 


emissions from natural gas appliances.  We further recognize that for the County to decarbonize 


successfully, grid reliability and market acceptance of electric and low emission technologies cannot be 


compromised.   


 


Policies surrounding GHG emission reductions, such as building ordinances prohibiting natural gas 


hookups, as well as energy reach codes and programs favoring products with no on-site emissions, should 


not limit technology solutions that have the ability to reduce emissions.  Policies that focus on a specific 


technology and/or set the efficiency bar too high, too quickly may be less effective in achieving the 


County’s goals for creating widespread market acceptance.  BWC recommends the County not limit electric 


technology to heat pumps or eliminate the ability to use Ultra Low NOx technology until the market has 


had enough time to fully evaluate the potential impacts on the diverse building stock across the County.   


 
Furthermore, we encourage the County of Sacramento to continue its partnership with SMUD and other 


state and local agencies to leverage incentives to promote heat pumps and encourage the use of high 
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efficiency and low emission gas appliances.  The proposed adoption dates for an all-electric building and 


replacement ordinance, beginning in 2023, may not be feasible as “viable electric alternates” may not exist, 


cannot be procured in a timely fashion, or are simply cost-prohibitive to adopt.  Consistent with BWC’s 


comments submitted on March 22, 2022, BWC strongly opposes the proposed ordinance dates and has 


provided additional comments to GHG-04 and GHG-06, outlined below.  Additionally, we reiterate our 


suggestion for the County to form a technical advisory committee to evaluate market readiness for electric 


technologies. 


 
Establishing a Definition for a “Viable Electric Alternative” 


As we addressed in our general comments above, a “viable electric alternative” should not be limited to a 


single technology, such as a heat pump water heater.  Rather, it should allow product solutions that provide 


the customer with the same or better performance as the gas product being replaced.  Prior to adopting an 


all-electric ordinance, the County of Sacramento should consider how the ordinance may be enforced, 


whether there is available electric product in the market for consumers to adopt, and what products are 


considered acceptable to install.  BWC suggests that the County adopt a framework for a “viable electric 


alternative” for water heating.  Our suggestions for this framework are shown below: 


 


1. A single electric product or combination of electric products that: 


a. Can provide an equivalent or faster recovery (gallons of hot water per hour) as the gas 


product being replaced; 


b. Can fit within the existing footprint of the gas product being replaced, or fit the existing 


space without significant modification; 


c. Does not require an upgrade to the building’s electrical service infrastructure; 


d. Does not cost the customer more to replace than an Ultra Low NOx unit would, including 


all equipment, parts, electrical, and labor; and 


e. Does not cost more to operate than the gas product being replaced. 


2. The product is readily available for purchase for emergency replacements.   


 


Measure GHG-04: Increase Efficiency and Electrification of Existing Commercial/Nonresidential 


Buildings and Facilities 


The County of Sacramento proposes adopting an all-electric ordinance for building permit applications 


filed on or after January 1, 2023, or 6 months after the availability of a cost-effectiveness study prepared 


by the California Statewide Codes and Standards Reach Codes Team (Statewide Reach Codes Team), 


whichever is later, for buildings that are three stories or less.  While the ordinance is triggered by a permit 


value of $200,000 or an addition of 1,000 or more square feet, requiring water heating to be electric may 


present a challenge for building owners.  Commercial, industrial, multifamily, and institutional buildings 


will likely require custom solutions to meet their hot water needs, which may include multiple pieces of 


equipment and/or multiple fuels to serve the building’s hot water needs.  BWC has provided two examples 


of how high efficiency, Ultra Low NOx gas water heaters could be replaced with electric alternatives. 


 


Replacing a 119 Gallon, 399,999 Btu/hr Gas-fired Storage Water Heater 


This example shows how current commercially available electric water heater product(s) could be used in 


lieu of a BWC EF120T400, commonly sold for use in hotels/motels, restaurants, gymnasiums, and office 


buildings. 
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 EF120T400 VR-200-120kW (2) CEHD80-54kW 


Input 399,999 Btu/hr (117 kW) 120 kW 54 kW per unit 


Amperage 


Requirement 


5.5A 114A 65A each 


Recovery (100°F Rise) 456 GPH 492 GPH 223 GPH each (446 


total) 


Footprint (in) 77.5”H x 33” W 78”H x 38.75” W 61.25” H x 32.5” W 


per unit  


Piping Uses existing Uses existing Multiple units piped in 


reverse return 


Installation Challenges 


Compared to Gas 


 Equipment cost 


premium, increased 


footprint, potential 


cost to upgrade service 


panel, increased 


operation cost 


Equipment cost 


premium, increased 


footprint, potential cost 


to upgrade service 


panel, additional labor 


and materials for 


piping, increased 


operation cost 


Product Link EF120T400 VR-200-120kW CEHD80-54kW 


 


Replacing a 100 Gallon, 199,999 Btu/hr Gas-fired Storage Water Heater 


This example shows how current commercially available electric water heater product(s) could be used in 


lieu of a BWC EF100T199, commonly sold for use in smaller hotels/motels, restaurants, gymnasiums, 


and office buildings. 


 


 EF100T199 CEA80-81kW (2) CEHD50-


30kW (60 kW 


total) 


E32-120R-


18kW plus 


200-gallon 


storage tank 


Input 199,999 Btu/hr (59 kW) 81 kW 30 kW per unit 


(60 kW total) 


18 kW 


Amperage 


Requirement 


5.5A 98A 36A each 22A 


Recovery (100°F 


Rise) 


235 GPH 334 GPH 124 GPH each 74 GPH 


Footprint (in) 77.63”H x 28.25” W 60.88”H x 32.5” 


W 


50.44” H x 


30.5” W per 


unit 


63” H x 


30.88”W plus 


78”H x 32” W 


storage tank 


Piping Uses existing Uses existing Multiple units 


piped in reverse 


return 


Commercial 


electric paired 


with storage 


tank 


Installation 


Challenges 


Compared to Gas 


 Equipment cost 


premium, 


potential cost to 


upgrade service 


panel, Increased 


Equipment cost 


premium, 


Increased 


footprint, 


potential cost to 


Equipment 


cost premium, 


Increased 


footprint, 


Increased cost 



https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/piping_diagram_commercial_electric_two_water_heaters_with_return_circulation.pdf

https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/piping_diagram_commercial_electric_two_water_heaters_with_return_circulation.pdf

https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/commercial_gas_natural_ultra_high_efficiency_ef120t_series_specsheet_801.pdf

https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/commercial_electric_brute_vertical_round_vr_specsheet_442.pdf

https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/commercial_electric_electriflex_hd_cehd_specsheet_1401.pdf

https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/piping_diagram_commercial_electric_two_water_heaters_with_return_circulation.pdf

https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/piping_diagram_commercial_electric_two_water_heaters_with_return_circulation.pdf

https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/piping_diagram_commercial_electric_two_water_heaters_with_return_circulation.pdf

https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/piping_diagram_commercial_electric_single_water_heater_and_single_storage_tank.pdf

https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/piping_diagram_commercial_electric_single_water_heater_and_single_storage_tank.pdf

https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/piping_diagram_commercial_electric_single_water_heater_and_single_storage_tank.pdf

https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/piping_diagram_commercial_electric_single_water_heater_and_single_storage_tank.pdf
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 EF100T199 CEA80-81kW (2) CEHD50-


30kW (60 kW 


total) 


E32-120R-


18kW plus 


200-gallon 


storage tank 


footprint, 


requires ASME 


product, 


increased 


operation cost 


upgrade service 


panel, 


additional labor 


and materials 


for piping, 


increased 


operation cost 


of piping, 


Recirculation 


pump (cost), 


Increased 


operation cost 


Product Link EF120T199 CEA80-81kW CEHD50-


30kW 


E32-120R-


18kW plus 


200 gallon 


storage tank 


 


Both examples, above, highlight that commercially available electric products can be used to replace gas 


products; however, they will likely require additional cost, space and installation considerations to 


function properly depending on which option is chosen. While commercially available electric resistance 


product could satisfy the hot water demand of certain business sectors, we suggest that the County further 


evaluate the impact this ordinance may have on business owners. Restaurant and other small business 


owners, including landlords operate on small margins, and have been some of the greatest impacted by 


COVID. Ordinances that drive up the cost of operation, would force business owners and/or landlords to 


pass those costs on to customers, or be forced to close their doors. In some commercial situations, using a 


heat pump water heater (HPWH) solution may benefit the operator by reducing the utility cost and 


possibly avoiding a costly upgrade to the electrical panel.  The downsides of using a HPWH is that it will 


require a much larger footprint, as more storage tank capacity is needed to compensate for slower 


recovery rates, and significant air volume is needed to transfer heat effectively.  Additionally, commercial 


HPWHs will be more expensive, will likely have longer lead times to manufacture, and may not be 


readily available at supply houses for emergency replacements. 


As the County of Sacramento works with the Statewide Reach Codes Team to develop a cost-effectiveness 


analysis to serve as the basis for their reach code, BWC suggests that all costs, including equipment, utility 


electrical infrastructure upgrades, customer electrical service panel upgrades, piping, materials and labor 


be included when assessing whether or not a measure package is considered a cost-effective “viable electric 


alternative.”  For the purposes of developing accurate cost models, we recommend the County of 


Sacramento work with industry to ensure current and accurate cost figures are used. Utility workpapers, ex-


ante program evaluations, and proxies for estimating equipment and labor costs like RS Means, may not 


accurately reflect the current cost of equipment, installation, product lead times, electrical infrastructure, or 


capture market variables that are not yet known.  


 


For the reasons stated above, BWC recommends that the County of Sacramento needs to seek input from 


industry organizations to develop more accurate cost models and to ensure adopting “viable electric 


alternatives” will not negatively impact consumers.  The following organizations have a large membership 


base of contractors in California and the County who engage in the work required to transition the market 


from gas to “viable electric alternatives”: the Western Electrical Contractors Association (WECA), the 


International Brotherhood of Electrical Workers (IBEW), the Plumbing-Heating-Cooling Contractors of 



https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/commercial_gas_natural_ultra_high_efficiency_ef_series_specsheet_800.pdf

https://bradfordwhitecorp.s3.amazonaws.com/wp-content/uploads/commercial_electric_asme_immersion_thermostat_6a_120a_specsheet_430.pdf

https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/commercial_electric_electriflex_hd_cehd_specsheet_1401.pdf

https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/commercial_electric_electriflex_hd_cehd_specsheet_1401.pdf

https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/commercial_electric_electriflex_md_e32_specsheet_450.pdf

https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/commercial_electric_electriflex_md_e32_specsheet_450.pdf

https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/commercial_electric_electriflex_md_e32_specsheet_450.pdf

https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/commercial_electric_electriflex_md_e32_specsheet_450.pdf
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California (CAPHCC), the Mechanical Contractors Association of America (MCAA), and the United 


Association (UA).  Additionally, equipment manufacturers should be included to help the County 


understand the product landscape. 


 


 


Measure GHG-06: Increase Energy Efficiency and Electrification of Existing Residential Buildings 


This measure proposes an all-electric ordinance for space and water heater replacements and requirements 


for additions and alterations to upgrade the electrical panel and circuits for space and water heating, pending 


a cost-effectiveness study prepared by the Statewide Reach Codes Team.  Similar to our comments to GHG-


04, BWC recommends that the County work with the Statewide Reach Codes Team to develop a cost-


effectiveness analysis that includes equipment, utility electrical infrastructure upgrades, customer electrical 


service panel upgrades, piping, materials and labor be included when assessing whether or not a measure 


package is considered a cost-effective “viable electric alternative.” 


 


Residential water heater incentive programs that encourage the adoption of heat pump technology can help 


the County advance decarbonization in the residential sector.  SMUD currently has programs to incentivize 


fuel switching and electrical upgrades, and additional statewide programs are expected to begin in 2023, 


which may offer additional funding to help consumers proactively adopt HPWH technology. While 


incentives help alleviate some of the cost-burden for consumers, the County should not factor incentives 


into the cost-effectiveness equation, as they are not guaranteed 


 


SMUD’s 2030 Zero Carbon Plan, for instance, is primarily focused on decarbonizing its electricity supply 


and only accounts for electrifying the equivalent of 154,000 homes by 2030.1  SMUD’s incentives are only 


projected to electrify 26% of Sacramento County’s 593,279 housing units.2  Furthermore, statewide 


incentive programs are available on a first come, first serve basis, and are not earmarked for specific 


counties.  As the data suggests, there is a significant gap in funding needed to help all of Sacramento 


County’s consumers to electrify their home.   


 


Requiring homes to electrify space and water heating end-uses and upgrade their electrical panels without 


incentives will place a significant financial burden on consumers, especially low-income residents.  As a 


starting point, the TECH Clean California initiative has developed a public database, which the County 


could use to determine the average cost a consumer would pay to replace their gas water heater or furnace 


with an electric HPWH or heat pump space heater with and without incentives, and with or without an 


electrical panel upgrade.3  Additionally, the County could work with SMUD to analyze project installation 


costs obtained through their incentive programs. 


 


Lastly, BWC strongly urges the County Office of Planning and Environmental Review to analyze available 


cost data and work with the County Board of Supervisors to determine the financial impact an electrification 


ordinance would place on their constituents, in particular disadvantaged communities, and determine how 


to secure funding or include exceptions to the ordinance.  We further suggest that this analysis be included 


in the final adopted Climate Action Plan. 


 


 
1 2030-Zero-Carbon-Plan-Technical-Report.ashx (smud.org), page 103 
2 U.S. Census Bureau QuickFacts: Sacramento County, California 
3 TECH Clean CA 



https://www.smud.org/-/media/Documents/Corporate/Environmental-Leadership/ZeroCarbon/2030-Zero-Carbon-Plan-Technical-Report.ashx

https://www.census.gov/quickfacts/sacramentocountycalifornia

https://techcleanca.com/public-data/maps-and-graphs/
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Bradford White thanks the environmental planning staff and county supervisors for the opportunity to 


provide feedback on the County of Sacramento’s CAP.  Please let me know if you have any questions or 


would like any additional information. 


 


 


Respectfully Submitted, 


 


Bradford White Corporation 


 


 


Michael Corbett 


State Gov’t Affairs & Product Specialist 


 


Cc: E. Truskoski; B. Ahee; R. Wolfer; Chair County Supervisor Nottoli; Vice Chair County Supervisor 


Desmond; County Supervisor Kennedy; County Supervisor Serna; County Supervisor Frost 
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September 23, 2022 

 

 

 

Todd Smith, Principal Planner 

Office of Planning and Environmental Review 

County of Sacramento 
827 7th Street 
Sacramento, CA 95814 
 

Re: Revised Final Climate Action Plan 

 

Dear Mr. Smith: 

 

On behalf of Bradford White Corporation (BWC), we would like to thank you for the opportunity to 

comment on the County of Sacramento’s Revised Final Climate Action Plan (CAP), specifically as it relates 

to proposed implementation dates and the feasibility of Greenhouse Gas (GHG) reduction strategies GHG-

04 and GHG-06. 

 

BWC is an American-owned, full-line manufacturer of residential, commercial, and industrial products for 

water heating, space heating, combination heating, and water storage.  In the County of Sacramento, a 

significant number of individuals, families, and job providers rely on our products for their hot water and 

space heating needs. 

 

General Comments 

We recognize that our products will play a significant role in helping California and the County of 

Sacramento work towards its climate goals.  BWC is committed to providing our customers with a product 

mix that reduces onsite emissions, while balancing consumer safety, comfort, and affordability.  We 

recognize that Sacramento County is committed to decarbonizing the region by 2030, through Sacramento 

Municipal Utility District’s (SMUD) investment in clean electricity generation and reducing source 

emissions from natural gas appliances.  We further recognize that for the County to decarbonize 

successfully, grid reliability and market acceptance of electric and low emission technologies cannot be 

compromised.   

 

Policies surrounding GHG emission reductions, such as building ordinances prohibiting natural gas 

hookups, as well as energy reach codes and programs favoring products with no on-site emissions, should 

not limit technology solutions that have the ability to reduce emissions.  Policies that focus on a specific 

technology and/or set the efficiency bar too high, too quickly may be less effective in achieving the 

County’s goals for creating widespread market acceptance.  BWC recommends the County not limit electric 

technology to heat pumps or eliminate the ability to use Ultra Low NOx technology until the market has 

had enough time to fully evaluate the potential impacts on the diverse building stock across the County.   

 
Furthermore, we encourage the County of Sacramento to continue its partnership with SMUD and other 

state and local agencies to leverage incentives to promote heat pumps and encourage the use of high 
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efficiency and low emission gas appliances.  The proposed adoption dates for an all-electric building and 

replacement ordinance, beginning in 2023, may not be feasible as “viable electric alternates” may not exist, 

cannot be procured in a timely fashion, or are simply cost-prohibitive to adopt.  Consistent with BWC’s 

comments submitted on March 22, 2022, BWC strongly opposes the proposed ordinance dates and has 

provided additional comments to GHG-04 and GHG-06, outlined below.  Additionally, we reiterate our 

suggestion for the County to form a technical advisory committee to evaluate market readiness for electric 

technologies. 

 
Establishing a Definition for a “Viable Electric Alternative” 

As we addressed in our general comments above, a “viable electric alternative” should not be limited to a 

single technology, such as a heat pump water heater.  Rather, it should allow product solutions that provide 

the customer with the same or better performance as the gas product being replaced.  Prior to adopting an 

all-electric ordinance, the County of Sacramento should consider how the ordinance may be enforced, 

whether there is available electric product in the market for consumers to adopt, and what products are 

considered acceptable to install.  BWC suggests that the County adopt a framework for a “viable electric 

alternative” for water heating.  Our suggestions for this framework are shown below: 

 

1. A single electric product or combination of electric products that: 

a. Can provide an equivalent or faster recovery (gallons of hot water per hour) as the gas 

product being replaced; 

b. Can fit within the existing footprint of the gas product being replaced, or fit the existing 

space without significant modification; 

c. Does not require an upgrade to the building’s electrical service infrastructure; 

d. Does not cost the customer more to replace than an Ultra Low NOx unit would, including 

all equipment, parts, electrical, and labor; and 

e. Does not cost more to operate than the gas product being replaced. 

2. The product is readily available for purchase for emergency replacements.   

 

Measure GHG-04: Increase Efficiency and Electrification of Existing Commercial/Nonresidential 

Buildings and Facilities 

The County of Sacramento proposes adopting an all-electric ordinance for building permit applications 

filed on or after January 1, 2023, or 6 months after the availability of a cost-effectiveness study prepared 

by the California Statewide Codes and Standards Reach Codes Team (Statewide Reach Codes Team), 

whichever is later, for buildings that are three stories or less.  While the ordinance is triggered by a permit 

value of $200,000 or an addition of 1,000 or more square feet, requiring water heating to be electric may 

present a challenge for building owners.  Commercial, industrial, multifamily, and institutional buildings 

will likely require custom solutions to meet their hot water needs, which may include multiple pieces of 

equipment and/or multiple fuels to serve the building’s hot water needs.  BWC has provided two examples 

of how high efficiency, Ultra Low NOx gas water heaters could be replaced with electric alternatives. 

 

Replacing a 119 Gallon, 399,999 Btu/hr Gas-fired Storage Water Heater 

This example shows how current commercially available electric water heater product(s) could be used in 

lieu of a BWC EF120T400, commonly sold for use in hotels/motels, restaurants, gymnasiums, and office 

buildings. 
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 EF120T400 VR-200-120kW (2) CEHD80-54kW 

Input 399,999 Btu/hr (117 kW) 120 kW 54 kW per unit 

Amperage 

Requirement 

5.5A 114A 65A each 

Recovery (100°F Rise) 456 GPH 492 GPH 223 GPH each (446 

total) 

Footprint (in) 77.5”H x 33” W 78”H x 38.75” W 61.25” H x 32.5” W 

per unit  

Piping Uses existing Uses existing Multiple units piped in 

reverse return 

Installation Challenges 

Compared to Gas 

 Equipment cost 

premium, increased 

footprint, potential 

cost to upgrade service 

panel, increased 

operation cost 

Equipment cost 

premium, increased 

footprint, potential cost 

to upgrade service 

panel, additional labor 

and materials for 

piping, increased 

operation cost 

Product Link EF120T400 VR-200-120kW CEHD80-54kW 

 

Replacing a 100 Gallon, 199,999 Btu/hr Gas-fired Storage Water Heater 

This example shows how current commercially available electric water heater product(s) could be used in 

lieu of a BWC EF100T199, commonly sold for use in smaller hotels/motels, restaurants, gymnasiums, 

and office buildings. 

 

 EF100T199 CEA80-81kW (2) CEHD50-

30kW (60 kW 

total) 

E32-120R-

18kW plus 

200-gallon 

storage tank 

Input 199,999 Btu/hr (59 kW) 81 kW 30 kW per unit 

(60 kW total) 

18 kW 

Amperage 

Requirement 

5.5A 98A 36A each 22A 

Recovery (100°F 

Rise) 

235 GPH 334 GPH 124 GPH each 74 GPH 

Footprint (in) 77.63”H x 28.25” W 60.88”H x 32.5” 

W 

50.44” H x 

30.5” W per 

unit 

63” H x 

30.88”W plus 

78”H x 32” W 

storage tank 

Piping Uses existing Uses existing Multiple units 

piped in reverse 

return 

Commercial 

electric paired 

with storage 

tank 

Installation 

Challenges 

Compared to Gas 

 Equipment cost 

premium, 

potential cost to 

upgrade service 

panel, Increased 

Equipment cost 

premium, 

Increased 

footprint, 

potential cost to 

Equipment 

cost premium, 

Increased 

footprint, 

Increased cost 

https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/piping_diagram_commercial_electric_two_water_heaters_with_return_circulation.pdf
https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/piping_diagram_commercial_electric_two_water_heaters_with_return_circulation.pdf
https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/commercial_gas_natural_ultra_high_efficiency_ef120t_series_specsheet_801.pdf
https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/commercial_electric_brute_vertical_round_vr_specsheet_442.pdf
https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/commercial_electric_electriflex_hd_cehd_specsheet_1401.pdf
https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/piping_diagram_commercial_electric_two_water_heaters_with_return_circulation.pdf
https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/piping_diagram_commercial_electric_two_water_heaters_with_return_circulation.pdf
https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/piping_diagram_commercial_electric_two_water_heaters_with_return_circulation.pdf
https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/piping_diagram_commercial_electric_single_water_heater_and_single_storage_tank.pdf
https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/piping_diagram_commercial_electric_single_water_heater_and_single_storage_tank.pdf
https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/piping_diagram_commercial_electric_single_water_heater_and_single_storage_tank.pdf
https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/piping_diagram_commercial_electric_single_water_heater_and_single_storage_tank.pdf
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 EF100T199 CEA80-81kW (2) CEHD50-

30kW (60 kW 

total) 

E32-120R-

18kW plus 

200-gallon 

storage tank 

footprint, 

requires ASME 

product, 

increased 

operation cost 

upgrade service 

panel, 

additional labor 

and materials 

for piping, 

increased 

operation cost 

of piping, 

Recirculation 

pump (cost), 

Increased 

operation cost 

Product Link EF120T199 CEA80-81kW CEHD50-

30kW 

E32-120R-

18kW plus 

200 gallon 

storage tank 

 

Both examples, above, highlight that commercially available electric products can be used to replace gas 

products; however, they will likely require additional cost, space and installation considerations to 

function properly depending on which option is chosen. While commercially available electric resistance 

product could satisfy the hot water demand of certain business sectors, we suggest that the County further 

evaluate the impact this ordinance may have on business owners. Restaurant and other small business 

owners, including landlords operate on small margins, and have been some of the greatest impacted by 

COVID. Ordinances that drive up the cost of operation, would force business owners and/or landlords to 

pass those costs on to customers, or be forced to close their doors. In some commercial situations, using a 

heat pump water heater (HPWH) solution may benefit the operator by reducing the utility cost and 

possibly avoiding a costly upgrade to the electrical panel.  The downsides of using a HPWH is that it will 

require a much larger footprint, as more storage tank capacity is needed to compensate for slower 

recovery rates, and significant air volume is needed to transfer heat effectively.  Additionally, commercial 

HPWHs will be more expensive, will likely have longer lead times to manufacture, and may not be 

readily available at supply houses for emergency replacements. 

As the County of Sacramento works with the Statewide Reach Codes Team to develop a cost-effectiveness 

analysis to serve as the basis for their reach code, BWC suggests that all costs, including equipment, utility 

electrical infrastructure upgrades, customer electrical service panel upgrades, piping, materials and labor 

be included when assessing whether or not a measure package is considered a cost-effective “viable electric 

alternative.”  For the purposes of developing accurate cost models, we recommend the County of 

Sacramento work with industry to ensure current and accurate cost figures are used. Utility workpapers, ex-

ante program evaluations, and proxies for estimating equipment and labor costs like RS Means, may not 

accurately reflect the current cost of equipment, installation, product lead times, electrical infrastructure, or 

capture market variables that are not yet known.  

 

For the reasons stated above, BWC recommends that the County of Sacramento needs to seek input from 

industry organizations to develop more accurate cost models and to ensure adopting “viable electric 

alternatives” will not negatively impact consumers.  The following organizations have a large membership 

base of contractors in California and the County who engage in the work required to transition the market 

from gas to “viable electric alternatives”: the Western Electrical Contractors Association (WECA), the 

International Brotherhood of Electrical Workers (IBEW), the Plumbing-Heating-Cooling Contractors of 

https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/commercial_gas_natural_ultra_high_efficiency_ef_series_specsheet_800.pdf
https://bradfordwhitecorp.s3.amazonaws.com/wp-content/uploads/commercial_electric_asme_immersion_thermostat_6a_120a_specsheet_430.pdf
https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/commercial_electric_electriflex_hd_cehd_specsheet_1401.pdf
https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/commercial_electric_electriflex_hd_cehd_specsheet_1401.pdf
https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/commercial_electric_electriflex_md_e32_specsheet_450.pdf
https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/commercial_electric_electriflex_md_e32_specsheet_450.pdf
https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/commercial_electric_electriflex_md_e32_specsheet_450.pdf
https://s3.amazonaws.com/bradfordwhitecorp/wp-content/uploads/commercial_electric_electriflex_md_e32_specsheet_450.pdf
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California (CAPHCC), the Mechanical Contractors Association of America (MCAA), and the United 

Association (UA).  Additionally, equipment manufacturers should be included to help the County 

understand the product landscape. 

 

 

Measure GHG-06: Increase Energy Efficiency and Electrification of Existing Residential Buildings 

This measure proposes an all-electric ordinance for space and water heater replacements and requirements 

for additions and alterations to upgrade the electrical panel and circuits for space and water heating, pending 

a cost-effectiveness study prepared by the Statewide Reach Codes Team.  Similar to our comments to GHG-

04, BWC recommends that the County work with the Statewide Reach Codes Team to develop a cost-

effectiveness analysis that includes equipment, utility electrical infrastructure upgrades, customer electrical 

service panel upgrades, piping, materials and labor be included when assessing whether or not a measure 

package is considered a cost-effective “viable electric alternative.” 

 

Residential water heater incentive programs that encourage the adoption of heat pump technology can help 

the County advance decarbonization in the residential sector.  SMUD currently has programs to incentivize 

fuel switching and electrical upgrades, and additional statewide programs are expected to begin in 2023, 

which may offer additional funding to help consumers proactively adopt HPWH technology. While 

incentives help alleviate some of the cost-burden for consumers, the County should not factor incentives 

into the cost-effectiveness equation, as they are not guaranteed 

 

SMUD’s 2030 Zero Carbon Plan, for instance, is primarily focused on decarbonizing its electricity supply 

and only accounts for electrifying the equivalent of 154,000 homes by 2030.1  SMUD’s incentives are only 

projected to electrify 26% of Sacramento County’s 593,279 housing units.2  Furthermore, statewide 

incentive programs are available on a first come, first serve basis, and are not earmarked for specific 

counties.  As the data suggests, there is a significant gap in funding needed to help all of Sacramento 

County’s consumers to electrify their home.   

 

Requiring homes to electrify space and water heating end-uses and upgrade their electrical panels without 

incentives will place a significant financial burden on consumers, especially low-income residents.  As a 

starting point, the TECH Clean California initiative has developed a public database, which the County 

could use to determine the average cost a consumer would pay to replace their gas water heater or furnace 

with an electric HPWH or heat pump space heater with and without incentives, and with or without an 

electrical panel upgrade.3  Additionally, the County could work with SMUD to analyze project installation 

costs obtained through their incentive programs. 

 

Lastly, BWC strongly urges the County Office of Planning and Environmental Review to analyze available 

cost data and work with the County Board of Supervisors to determine the financial impact an electrification 

ordinance would place on their constituents, in particular disadvantaged communities, and determine how 

to secure funding or include exceptions to the ordinance.  We further suggest that this analysis be included 

in the final adopted Climate Action Plan. 

 

 
1 2030-Zero-Carbon-Plan-Technical-Report.ashx (smud.org), page 103 
2 U.S. Census Bureau QuickFacts: Sacramento County, California 
3 TECH Clean CA 

https://www.smud.org/-/media/Documents/Corporate/Environmental-Leadership/ZeroCarbon/2030-Zero-Carbon-Plan-Technical-Report.ashx
https://www.census.gov/quickfacts/sacramentocountycalifornia
https://techcleanca.com/public-data/maps-and-graphs/
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Bradford White thanks the environmental planning staff and county supervisors for the opportunity to 

provide feedback on the County of Sacramento’s CAP.  Please let me know if you have any questions or 

would like any additional information. 

 

 

Respectfully Submitted, 

 

Bradford White Corporation 

 

 

Michael Corbett 

State Gov’t Affairs & Product Specialist 

 

Cc: E. Truskoski; B. Ahee; R. Wolfer; Chair County Supervisor Nottoli; Vice Chair County Supervisor 

Desmond; County Supervisor Kennedy; County Supervisor Serna; County Supervisor Frost 



From: Brian Kiley
To: Clerk of the Board Public Email; County Executive; Lundgren. John; Frost. Supervisor; Kennedy. Supervisor;

Supervisor Serna; Nottoli. Don; Rich Desmond; Smith. Todd
Subject: CAP carbon neutral
Date: Thursday, September 22, 2022 5:14:13 PM

Dear Supervisors,

Please reinstate in the CAP the
requirement for all new growth located
beyond the Urban Policy Area (UPA)
and/or Urban Services Boundary (USB)
to be carbon neutral. The previous draft
CAP included such a requirement
however it was removed at your request.
Consider that even if the CAP works
perfectly, nearly seventy percent of the
County’s emissions will still exist in 2030.
A huge task will be left to achieve carbon
neutrality by 2045 (AB1279.) Compared
to the massive transition ahead, the
requirement for new developments that
are located outside of existing planning
limit lines to be carbon neutral is modest,
prudent, and reasonable.

Do the right thing, please.

Sincerely,

Brian Kiley
Sacramento Resident

mailto:briankiley1@gmail.com
mailto:BoardClerk@saccounty.net
mailto:CountyExecutive@saccounty.net
mailto:lundgrenj@saccounty.gov
mailto:SupervisorFrost@saccounty.net
mailto:SupervisorKennedy@saccounty.net
mailto:SupervisorSerna@saccounty.net
mailto:nottolid@saccounty.gov
mailto:RichDesmond@saccounty.net
mailto:smithtodd@saccounty.net
https://click.icptrack.com/icp/relay.php?r=81994048&msgid=928303&act=1KM1&c=512467&pid=13154608&destination=https%3A%2F%2Fplanning.saccounty.net%2FPlansandProjectsIn-Progress%2FPages%2FCAP.aspx&cf=17767&v=06637d652ca1c2e7fe35df6511318d9b7aa7b0ba05d62dbe97555867adab040d
https://click.icptrack.com/icp/relay.php?r=81994048&msgid=928303&act=1KM1&c=512467&pid=13154608&destination=https%3A%2F%2Fplanning.saccounty.net%2FPlansandProjectsIn-Progress%2FPages%2FCAP.aspx&cf=17767&v=06637d652ca1c2e7fe35df6511318d9b7aa7b0ba05d62dbe97555867adab040d


From: Michael Dack
To: Kennedy. Supervisor; Rich Desmond; Supervisor Serna; Nottoli. Don; Frost. Supervisor; Clerk of the Board Public

Email; County Executive; Smith. Todd
Subject: County CAP
Date: Thursday, September 22, 2022 2:58:29 PM

Dear Supervisors and other officials,

Please reinstate in the CAP the requirement for all new growth located beyond the
Urban Policy Area (UPA) and/or Urban Services Boundary (USB) to be carbon
neutral. Consider that even if the CAP works perfectly, nearly seventy percent of
the County’s emissions will still exist in 2030. 

A huge task will be left to achieve carbon neutrality by 2045 (AB1279.) Compared
to the massive transition ahead, the requirement for new developments that are
located outside of existing planning limit lines to be carbon neutral is modest,
prudent, and reasonable.

Sincerely,

Michael Dack

Rev. Michael Dack
3334 Union Springs Way
Sacramento, CA 95827
585.478.7411

mailto:mbdack@gmail.com
mailto:SupervisorKennedy@saccounty.net
mailto:RichDesmond@saccounty.net
mailto:SupervisorSerna@saccounty.net
mailto:nottolid@saccounty.gov
mailto:SupervisorFrost@saccounty.net
mailto:BoardClerk@saccounty.net
mailto:BoardClerk@saccounty.net
mailto:CountyExecutive@saccounty.net
mailto:smithtodd@saccounty.net
https://click.icptrack.com/icp/relay.php?r=83997602&msgid=928303&act=VTON&c=512467&pid=13154608&destination=https%3A%2F%2Fplanning.saccounty.net%2FPlansandProjectsIn-Progress%2FPages%2FCAP.aspx&cf=17767&v=06637d652ca1c2e7fe35df6511318d9b7aa7b0ba05d62dbe97555867adab040d


From: Suzi Bakker
To: Clerk of the Board Public Email; County Executive; Smith. Todd; Lundgren. John
Subject: Sacramento County’s Climate Action Plan (CAP)
Date: Thursday, September 22, 2022 3:00:01 PM

Please note: I sent the following message to each of the supervisors separately.

Please reinstate in the CAP the requirement for all new growth located beyond the Urban
Policy Area (UPA) and/or Urban Services Boundary (USB) to be carbon neutral. The previous
draft CAP included such a requirement however it was removed at your request. Consider that
even if the CAP works perfectly, nearly seventy percent of the County’s emissions will still
exist in 2030. A huge task will be left to achieve carbon neutrality by 2045 (AB1279.)
Compared to the massive transition ahead, the requirement for new developments that are
located outside of existing planning limit lines to be carbon neutral is modest, prudent, and
reasonable.

Do the right thing, please.

Sincerely,

Suzi Bakker
suzibakker@comcast.net

mailto:suzibakker@comcast.net
mailto:BoardClerk@saccounty.net
mailto:CountyExecutive@saccounty.net
mailto:smithtodd@saccounty.net
mailto:lundgrenj@saccounty.gov
https://click.icptrack.com/icp/relay.php?r=85618121&msgid=928303&act=3817&c=512467&pid=13154608&destination=https%3A%2F%2Fplanning.saccounty.net%2FPlansandProjectsIn-Progress%2FPages%2FCAP.aspx&cf=17767&v=06637d652ca1c2e7fe35df6511318d9b7aa7b0ba05d62dbe97555867adab040d


From: Ron Sadler
To: Nottoli. Don; Clerk of the Board Public Email; County Executive; Smith. Todd; Lundgren. John
Subject: Reinstate CAP Requirement
Date: Saturday, September 24, 2022 6:21:40 PM

Dear Civic Leaders,
 
Please reinstate in the CAP the requirement for all new growth located beyond the
Urban Policy Area (UPA) and/or Urban Services Boundary (USB) to be carbon
neutral. The previous draft CAP included such a requirement however it was
removed. 
 
Consider that even if the CAP works perfectly. nearly seventy percent of the
County’s emissions will still exist in 2030. A huge task will be left to achieve carbon
neutrality by 2045 (AB1279.) 
 
Compared to the massive transition ahead, the requirement for new developments
that are located outside of existing planning limit lines to be carbon neutral is
modest, prudent, and reasonable.
 
PLEASE, do the right thing. Do it for your grandchildren, and do it for mine. 
 
Sincerely,
Ron Sadler

PS Here is a link to an article about the city of Ithaca New York’s plan to become carbon
neutral by 2030.
 
https://apple.news/A56fh5R1RQn6RG_pH0xgFbg
 

mailto:rdsadler26@gmail.com
mailto:nottolid@saccounty.gov
mailto:BoardClerk@saccounty.net
mailto:CountyExecutive@saccounty.net
mailto:smithtodd@saccounty.net
mailto:lundgrenj@saccounty.gov
https://apple.news/A56fh5R1RQn6RG_pH0xgFbg


From: Molly Carpenter
To: PER. climateactionplan
Subject: You can do better lol
Date: Friday, September 23, 2022 4:36:32 PM

Staff Public Comment,

name is molly and I live in Sacramento County. I am writing to share that the current Climate
Action Plan needs to be improved. We need a good, visionary CAP to set the direction for a
livable future! The four factors that are holding us from achieving that goal are: unreliable
measures, the county’s sprawl, the lack of a full CEQA analysis, and GHG streamlining.

Our future is in your hands, and we want action. Thank you!

Molly Carpenter 
carpentermolly91@gmail.com 
333 santa ynez 
Sacramento , California 95816

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


From: Terry Wenner
To: PER. climateactionplan
Subject: CAP
Date: Friday, September 23, 2022 5:13:50 PM

Staff Public Comment,

What is the most important issue facing Sacramento County today? CLIMATE CHANGE.
Please summon the audacity to hold Sacramento County to a responsible CAP. It needs to
have some teeth. If it is vague it is unenforceable. If money is not allocated nothing will be
done and it will be, as Greta Thunberg says, "blah-blah-blah." When I think of the future facing
our children and grandchildren, I am inclined to cry. Please rework the CAP to make it bold
and specific.

Terry Wenner 
terrywenner@gmail.com 
2427 Portola Way 
Sacramento, California 95818

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


From: Lawrence Smith
To: PER. climateactionplan
Subject: Sacramento Climate Action Plan
Date: Saturday, September 24, 2022 5:04:51 AM

Staff Public Comment,

My name is Lawrence Smith and I live in Sacramento County. I am writing to share that the
current Climate Action Plan needs to be improved. We need a good, visionary CAP to set the
direction for a livable future! The four factors that are holding us from achieving that goal are:
unreliable measures, the county’s sprawl, the lack of a full CEQA analysis, and GHG
streamlining.

Lawrence Smith 
califlawyer53@gmail.com 
8164 Ridgetop Ct 
Fair Oaks, California 95628

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


From: Bob Burns
To: PER. climateactionplan
Subject: Climate Action Plan
Date: Saturday, September 24, 2022 11:04:18 AM

Staff Public Comment,

My name is Bob Burns, and I'm a lifelong resident of Sacramento County. I urge the Board of
Supervisors to treat the climate crisis with the urgency it demands and come up with a
stronger Climate Action Plan. The CAP in its current form falls woefully short of addressing the
negative impacts of urban sprawl. California is burning, and I fear for the future of my children
and grandchildren if we don't act decisively. We're running out of chances. Thank you.

Bob Burns 
bburns.sacsports@gmail.com 
5901 Shepard Ave. 
Sacramento, California 95819

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


From: Eric Thaden
To: PER. climateactionplan; Eric Thaden
Subject: Enraged
Date: Sunday, September 25, 2022 5:35:04 PM

Dear Sac County Supervisors and Action Plan Staff,
                   This Climate Action PLAN is an absolutely insane proposition. It should be
thrown in the heap. It is a total waste of time, money, and resources. It is a bureaucratic
adventure supporting the biggest scientific lie of our generation. I implore you to have the
political courage to squash it. Carbon should be way down on the list of priorities of
Sacramento County.
ERIC THADEN

                   

mailto:ethaden@chaseinternational.com
mailto:climateactionplan@saccounty.net
mailto:ethaden@chaseinternational.com


From: Jasmine Ripoyla
To: PER. climateactionplan
Subject: Unacceptable CAP
Date: Sunday, September 25, 2022 6:08:28 PM

Staff Public Comment,

My name is Jasmine and I live in Sacramento County. I want to express my extreme
disappointment in the current draft of the Climate Action Plan. Today, I write to share that the
current Climate Action Plan needs significant improvement.

We need a good, visionary CAP to set the direction for a livable future. There are four main
issues with the CAP that prevent us from achieving carbon neutrality: 
1. Vague, unenforceable, and/or unfunded measures; 
2. Support for massive high-GHG sprawl development, rather than feasible infill; 
3. Lack of environmental analysis, instead claiming a 2011 analysis done before the CAP
existed is adequate; 
4. CEQA-streamlining function, meaning future development will avoid further GHG-impact
analysis and only need to comply with the CAP’s measures, no matter how weak.

Our future is in your hands, and we want action. Please listen to your constituents and the
communities you serve in order to make this region livable for all. Thank you!

Jasmine Ripoyla 
jasmineripoyla@gmail.com 
1630 Bell Street 
Sacramento, California 95825

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


From: Cynthia Baier
To: PER. climateactionplan
Subject: We need a stronger CAP; vote no
Date: Sunday, September 25, 2022 11:27:34 PM

Staff Public Comment,

Board of Supervisors- 
Don Nottoli, 
I have been a resident of Sacramento County and a homeowner for 25 years. I am writing as
one if your constituents to tell you I do not approve of the proposed CAP and to ask you to
vote no on it.

The proposed CAP does not address the urban sprawl in Sacramento County that is one if the
major contributors to air pollution from increased driving. We need more infill of residential
projects rather than urban sprawl. We also need a full CEQA analysis.

We need a strong CAP for clean air and a clean environment. 
Sincerely 
Cynthia Baier

Cynthia Baier 
baiercindy@gmail.com 
9424 Windrunner Lane 
Elk Grove , California 95758

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


From: Jennifer Glenn
To: Kennedy. Supervisor; Rich Desmond; Supervisor Serna; Nottoli. Don; Frost. Supervisor; Clerk of the Board Public

Email; County Executive; Smith. Todd; Lundgren. John
Subject: Reinstate requirement in CAP
Date: Sunday, September 25, 2022 4:57:40 PM

Dear Supervisors,

Please reinstate in the CAP the requirement for all new growth located beyond the
Urban Policy Area (UPA) and/or Urban Services Boundary (USB) to be carbon
neutral. The previous draft CAP included such a requirement however it was removed
at your request. Consider that even if the CAP works perfectly, nearly seventy percent
of the County’s emissions will still exist in 2030. A huge task will be left to achieve
carbon neutrality by 2045 (AB1279.) Compared to the massive transition ahead, the
requirement for new developments that are located outside of existing planning limit
lines to be carbon neutral is modest, prudent, and reasonable.

Do the right thing, please.

Sincerely,

Jennifer Glenn

mailto:morrisje814@gmail.com
mailto:SupervisorKennedy@saccounty.net
mailto:RichDesmond@saccounty.net
mailto:SupervisorSerna@saccounty.net
mailto:nottolid@saccounty.gov
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mailto:BoardClerk@saccounty.net
mailto:BoardClerk@saccounty.net
mailto:CountyExecutive@saccounty.net
mailto:smithtodd@saccounty.net
mailto:lundgrenj@saccounty.gov
https://click.icptrack.com/icp/relay.php?r=78923697&msgid=928303&act=G1FX&c=512467&pid=13154608&destination=https%3A%2F%2Fplanning.saccounty.net%2FPlansandProjectsIn-Progress%2FPages%2FCAP.aspx&cf=17767&v=06637d652ca1c2e7fe35df6511318d9b7aa7b0ba05d62dbe97555867adab040d


From: Lisa Phenix
To: Supervisor Serna; Smith. Todd; lundrgrenj@saccounty.net; Frost. Supervisor; Nottoli. Don;

SupervisorKennedy@ssaccounty.net; Rich Desmond
Subject: RE: Sacramento County Climate Action Plan Public Comment
Date: Monday, September 26, 2022 8:24:34 AM

September 26, 2022

Dear Mr. Smith, Mr. Lundgren, Supervisor Chair Frost, Vice
Chair Nottoli, Supervisors Kennedy, Desmond, and Serna.

         Thank you for the opportunity to address the ongoing
development of the Sacramento County Climate Action Plan. 
One of my friends received a  8/26/22 facebook link for public
comment from Sacramento County Government.  This link does
not work.  Please advise your social media/tech team, repost
with corrected link and give the public adequate time to respond. 

         It is my understanding that the CAP follows state
guidelines.  Sacramento County’s Climate Emergency
Declaration passed by Board of Supervisors (BOS) in 2020 calls
for carbon neutrality by 2030.  There must be a concrete timeline
to reach carbon zero by 2030. The present plan does not meet
this standard.  I respectfully request that the BOD and County
consider the below priorities to implement carbon zero as
required by state law and the BOD’s own Emergency
Declaration.  I respectfully request that the BOD direct
Sacramento County staff to review, research, report and address
the below concerns within 6 months with a report date of March
15, 2023 to the BOD and public.

Sacramento County is blessed with the Sacramento and
American Rivers. The Lower American River (LAR) although
listed as a Wild and Scenic River (WSRA) per the Act, but does
not appear to presently benefit from the protections afforded this
status.  I respectfully request that Sacramento County seek a
secretarial determination be made per Cal Public Resources
Code Section 5093.50-5093.71, and maximum protections be
afforded the LAR under state and federal law.  Lands along both
of these rivers must be protected fully as floodways, nature

mailto:lisap@winfirst.com
mailto:SupervisorSerna@saccounty.net
mailto:smithtodd@saccounty.net
mailto:lundrgrenj@saccounty.net
mailto:SupervisorFrost@saccounty.net
mailto:nottolid@saccounty.gov
mailto:SupervisorKennedy@ssaccounty.net
mailto:RichDesmond@saccounty.net


corridors, and habitat.  I respectfully request that lands along the
LAR be protected per WSRA (state and federal) and lands along
the Sacramento and American Rivers be further protected to
implement CAP goals. 

Existing floodways, and watersheds must remain and
expand.   I respectfully request that all codes, regulations, and
laws be fully enforced to protect these rivers, their watersheds,
their parkways, their parkway corridors. I respectfully request that
Sacramento County make formal request to FEMA and Central
Valley Flood Protection Board (CVFPB) to maintain the status of
existing floodways, and expand them on any and all existing
lands along these rivers in anticipation of likely flooding. 

Drainage going into these waterways must be clean.  I
respectfully request that Sacramento County enforce all codes,
regulations and laws to protect this concern.  I respectfully
request that Sacramento County make formal request to FEMA
and CVFPB to actively assess drainage easements into and on
floodways, and to area rivers to assure maximum drainage
protections. 

I respectfully request that Sacramento County make formal
request to Army Corp of Engineers (ACOE) to broadly interpret
and enforce Clean Water Act considerations in relation to
waterways within and near its jurisdiction.  I respectfully request
that Sacramento County assure maximum protection of existing
habitat, including but not limited the Sacramento County Parks
systems, including American River Parkway, River Bend Park,
Illa M. Collins Conservation Preserve which contains the Mather
Venal Pools.  Sacramento County must actively supervise these
areas in relation to city development.  As a resident I am
profoundly concerned by development proposals in, and around
these important County community assets that are not receiving
the necessary protection. 

Trees hold carbon.  Sacramento is the City of Trees. 
Although many surrounding cities protect trees, enforcement is



lacking.  I respectfully request that Sacramento County oversee
and assure that trees are protected, maintained, and remain as
an important sequestration resource.  I am truly concerned by
lack of enforcement and follow through by surrounding cities as it
relates to trees as a source for carbon sequestration.
Sacramento County must do more to protect existing trees. 

To meet the state goal of to “protect 30% of the state’s
lands… by 2030”  I respectfully request that existing open spaces
along important assets as stated above, including but not limited
to the Sacramento River, American River, and specifically the
LAR, watersheds, and County parks, be given protected status
from development to create a meaningful habitat buffer for these
assets. 

         Last, it has come to my attention that although
surroundings cities may request to County agencies for comment
and consideration regarding concerning development, often
comment is not received.  I respectfully request that County staff
actively review City requests and deeply evaluate development in
relation to state CAP goals and the County Emergency
Declaration.  For example, near my community, there is a
development proposal, a proposed SFPP Bradshaw Terminal
Renewable Diesel and Bio by Rail Project.  I’m greatly concerned
about the smell from that fuel, and the potential for a hazard.  
This project goes from 1 trailer to 22 railcars per day.   The intent
is to off load 20,000 barrels a day, only of which 1240 is
biodiesel.  Moreover, the plan is to store 80,000 barrels of
“renewable diesel” not biodiesel.  The plan calls for adding a two
lane truck blending rack to blend biodiesel with other diesel fuels,
7 days per week, resulting in 112 new truck loads per day, 224
new truck trips per day.  The increased pollutants, traffic, noise,
smell and potential for to negatively impact the environment,
neighborhoods, nearby River Bend and Gristmill parks, American
River Parkway, and wild and scenic American River in that area. 
https://ceqanet.opr.ca.gov/2022060198.  One party required to
be notified was not and requested prior to the 30 day comment

https://ceqanet.opr.ca.gov/2022060198


period closure, that the Negative Mitigated declaration be pulled. 
Its my understanding comments are still be received.  No
Sacramento County agency responded to comment.  I
respectfully request that Sacramento County staff confirm 
whether it was received in a timely manner and further ask that
County reviews, researches, and responds on this matter to best
protect nearby communities, public health and to enforce climate
goals.  Thank you in advance for your prompt attention to these
concerns and your service.

Sincerely, Lisa Phenix

 



From: Clerk of the Board Public Email
To: Smith. Todd
Subject: FW: CAP plan
Date: Monday, September 26, 2022 11:48:13 AM

 
From: Kathy Dodson <katwillgo@gmail.com> 
Sent: Monday, September 26, 2022 11:01 AM
To: Clerk of the Board Public Email <BoardClerk@saccounty.net>
Subject: CAP plan
 
Sacramento County Supervisors,
 
If the CAP is not significantly changed, I urge you to vote against adopting it.
 
It is weak, not measurable and will create sprawl, an increase in VMT and increased air
pollution in our area resulting in an increase in deaths due to air pollution in our area.
 
I expected better from my county and am very disappointed.
 
Please do not vote for the CAP. 
 
No CAP is better than a weak CAP.
 
Sincerely,
Kathy  Dodson
katwillgo@gmail.com

 

mailto:/O=COUNTY OF SACRAMENTO/OU=COSMAIL/CN=BOS/CN=BOARDCLERK
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From: Clerk of the Board Public Email
To: Smith. Todd
Subject: FW: CAP
Date: Monday, September 26, 2022 1:03:15 PM

-----Original Message-----
From: Lesley Cummings <lesleycummings@me.com>
Sent: Monday, September 26, 2022 12:23 PM
To: Clerk of the Board Public Email <BoardClerk@saccounty.net>
Subject: CAP

The CAP being presented to the Board should not be approved. It is totally inadequate. We need to make progress
on climate action goals.  The proposed CAP does not

sent from my iPhone

mailto:/O=COUNTY OF SACRAMENTO/OU=COSMAIL/CN=BOS/CN=BOARDCLERK
mailto:smithtodd@saccounty.net


From: Clerk of the Board Public Email
To: Smith. Todd
Subject: FW: County Climate Action Plan
Date: Monday, September 26, 2022 1:03:23 PM

 
From: Diane Wilde <dianegwilde@gmail.com> 
Sent: Monday, September 26, 2022 12:39 PM
To: Clerk of the Board Public Email <BoardClerk@saccounty.net>
Subject: County Climate Action Plan
 
Dear Supervisors,
 
I am beyond distressed that the CAP is limited, short-sighted and apparently has caved into
developer interests. I encourage you to support a more vigorous, realistic plan that addresses
the problems of urban sprawl and lack of realistic planning for the future.  
Sincerely, Diane Wilde
840 48th Street
Sacramento, CA 95819
 
“Strictly speaking, there are no enlightened people, there is only enlightened activity." 
Suzuki Rosh

mailto:/O=COUNTY OF SACRAMENTO/OU=COSMAIL/CN=BOS/CN=BOARDCLERK
mailto:smithtodd@saccounty.net


From: Luis Elias
To: PER. climateactionplan
Subject: Sacramento County Climate Action Plan
Date: Monday, September 26, 2022 8:41:52 AM

Staff Public Comment,

My name is ____ and I live in Sacramento County. I am writing to share that the current
Climate Action Plan needs to be improved. We need a good, visionary CAP to set the direction
for a livable future! The four factors that are holding us from achieving that goal are: unreliable
measures, the county’s sprawl, the lack of a full CEQA analysis, and GHG streamlining.

Our future is in your hands, and we want action. Thank you!

Luis Elias 
luiselias96@gmail.com 
1630 Bell Street 
Sacramento, California 95825

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


From: ilonka zlatar
To: PER. climateactionplan
Subject: When will we learn?
Date: Monday, September 26, 2022 10:28:42 AM

Staff Public Comment,

My name is Ilonka Zlatar, I am the president of 350 Sacramento and a homeowner in
Sacramento County. 
I am writing to you because the current Climate Action Plan continues to not address the
BIGGEST source of emissions in our region: SPRAWL development. We KNOW that we must
focus our investment on infill development, so that we can improve our existing communities
and add value and vibrancy to the development we already have. Our current cities NEED this
board to FOCUS on improvements. Yet this board continues to give exemption permits to
whatever mega developer asks. How I wish we had a board that had the VISION and
COURAGE to do what you know is right, and to use your place of power to do the right thing
(which SACOG has so clearly stated!) and STOP the Sprawl, and invest in infill!

This CAP does nothing to prevent sprawl. We need a good, visionary CAP to set the direction
for a livable future! The four factors that are holding us from achieving that goal are: unreliable
measures, the county’s sprawl, the lack of a full CEQA analysis, and GHG streamlining.

Our future is in your hands, and we want action. Thank you!

ilonka zlatar 
info@sacclimate.org 
425 Lampasas Ave 
Sacramento, California 95815

mailto:info@sacclimate.org
mailto:climateactionplan@saccounty.net


From: Doug Thompson
To: PER. climateactionplan
Subject: Climate Action Plan
Date: Monday, September 26, 2022 10:39:13 AM

Staff Public Comment,

Supervisor Serna,

I've admired your leadership on climate issues, both locally and on the CARB board. As a
resident of District 1, I write to ask you to support for a stronger climate action plan (CAP) for
our county.

I worked hard at CARB to manage the greenhouse gas reporting regulation. Now that I'm
retired and have grandchildren, my concern is even greater. It seems clear that only
concerted, forceful government action at local, state and national levels will prevent a future
that is dangerous, perhaps unliveable, for future generations.

We must ensure Sacramento County adopts a plan with specific measures, including ending
sprawl development in favor of infill served by clean transit. We must ensure safety for
bicyclists and pedestrians on every road. We must conduct full environmental analyses that
take into account greenhouse gases, and make decisions that minimize them. We must
commit the funding to implementation of a strong County plan.

I hope we can count on your support and leadership for a stronger CAP! Thank you,

Doug Thompson 
529 40th Street 
Sacramento CA 95819 
916-233-5941

Doug Thompson 
olivebranch2@gmail.com 
529 40th St 
Sacramento, California 95819

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


From: Dan Meier
To: PER. climateactionplan
Subject: Comment on County Climate Action Plan
Date: Monday, September 26, 2022 11:10:07 AM

Staff Public Comment,

My name is Dan Meier and I live in Sacramento County. While I commend the County for
developing a Climate Action Plan (CAP), the current Climate Action Plan needs to be
significantly improved. We need a good, visionary CAP to set a positive direction for a livable
future! The four factors that are preventing us from achieving that goal are: unreliable
measures, the county’s sprawl, the lack of a full CEQA analysis, and GHG streamlining.

The County needs to develop a “urban greening program” that doesn’t follow the current
model (e.g., SMUD, Sacramento Tree Foundation, and others) of planting more exotic trees
that are not climate resilient, drought tolerant and that don’t provide significant wildlife benefits.
To achieve these benefits, native California trees need to be a significant component of future
tree plantings. This will require the County to look beyond typical urban trees that are planted
throughout the United States and without regard to local conditions and climate resiliency. The
County will need to collect and develop scientific information to create a tree list that
addresses both climate resiliency and wildlife needs.

There is no mention of the benefits of grasslands to promote carbon sequestration. A UC
Davis study found that grasslands and rangelands are more resilient carbon sinks than forests.
Grasslands store most of carbon underground in their root biomass. So when grasslands burn,
unlike forests, the carbon tends to stay below ground, which is a benefit in the face of climate
change. The County contains significant areas areas such as the American River Parkway
which have significant acreage designated for planting of native grasslands. (See Draft Lower
American River Natural Resources Management Plan). The Climate Action Plan should
promote native grassland restoration within the County to address carbon sequestration.

Our future is in your hands, and we need action. Thank you!

Dan Meier 
14Danmeier@gmail.com 
1924 8th Avenue 
Sacramento, California 95818

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


From: Thomas Yeates
To: PER. climateactionplan
Subject: The ineffective Climate Action Plan
Date: Monday, September 26, 2022 11:45:36 AM

Staff Public Comment,

Transportation is the biggest source of destructive emissions in California. A different
infrastructure that includes good jobs closer to worker's homes and vastly improved public
transportation is critical to address the catastrophic climate change that is just starting and will
continue to worsen and worsen. Let's see a few stories of apartments built on top of all those
little strip malls in the county. And let's see massive production of affordable EVs, and and
solar to charge them, and we need the public to embrace this. 

Therefore I believe city, state and federal agencies must put their climate budgets into massive
public outreach. Excellent EVs have been available for over a decade, yet they are still only a
fraction of the vehicles on our roads and freeways. When the public demands them, industry
will build them. The same with electric lawnmowers and leaf blowers. Please mount a massive
public awareness program with regular internet, TV and radio spots on the most popular
stations, freeway billboards, magazines and newspapers. The future looks grim because we
refuse to stop causing the climate catastrophy. Accurately educate the causes of the crisis to
the public, they deserve to know. Only then will behaviors change and the worse
consequences of the coming disasters be avoided.

Thank you,

Thomas Yeates

Thomas Yeates 
tyeates@arrowflight.com 
717 Cortlandt Dr. 
Sacramento, California 95864

mailto:tyeates@arrowflight.com
mailto:climateactionplan@saccounty.net


From: Kathy Les
To: PER. climateactionplan
Subject: Count Climate Plan Needs To Be Better
Date: Monday, September 26, 2022 12:07:35 PM

Staff Public Comment,

Hello County Supervisors: 
Here in Curtis Park we are actively trying to do our part for climate change. We have an active
group (Clean & Quiet Lawn Care) educating on the importance of zero emission lawn
equipment. We have another group (Curtis Park Electric Stars) educating on conversion to
electric HVAC, hot water and cooking. Won’t you please be our leader? The future is not
sprawl but close in development. The future is not polluting fossil fuels but clean energy. Make
the County Climate Plan the best it can be, we yearn for a carbon-free future for our children
and grandchildren Kathy Les

Kathy Les 
kathy.les321@gmail.com 
2635 Portola Way 
Sacramento, California 95818

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


From: Jill
To: PER. climateactionplan
Cc: Edith Thacher
Subject: CCL Sacramento Comments to Sac County CAP
Date: Monday, September 26, 2022 12:10:54 PM
Attachments: Final PDF CCL Sac Comments on FD CAP Sep 26 2022.pdf

Attached please find comments from the Sacramento Chapter of Citizens' Climate Lobby concerning the
Sacramento County Final Draft CAP.

Jill Peterson
Local Issues Lead, Sacramento CCL

mailto:jillpz@yahoo.com
mailto:climateactionplan@saccounty.net
mailto:egthacher@gmail.com
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September 26, 2022  


The Honorable Patrick Kennedy: SupervisorKennedy@saccounty.net  


The Honorable Rich Desmond: richdesmond@saccounty.net  


The Honorable Phil Serna: SupervisorSerna@saccounty.net  


The Honorable Don Nottoli: nottolid@saccounty.net  


The Honorable Sue Frost: SupervisorFrost@saccounty.net  


Sacramento County Office of Planning and Environmental Review   


827 7th Street  


Sacramento, CA 95814 


c/o ClimateActionPlan@saccounty.net  


Re: Citizens’ Climate Lobby, Sacramento Chapter-Public Comment on Sacramento  


County Climate Action Plan Final Draft dated August 2022 


Dear Supervisors Kennedy, Desmond, Serna, Nottoli and Frost and Staff at the Office of Planning 


and Environmental Review:  


We are writing on behalf of the Sacramento Chapter of Citizens’ Climate Lobby (CCL) in response 


to the Sacramento County Climate Action Plan Final Draft dated August 2022 (FD) for which the 


County is seeking public comment.  Our organization submitted comments to the four previous 


drafts of the CAP (including the Administrative Draft in January 2021). 


We welcome the opportunity to comment on this draft. However, we are disappointed that the 


Board is scheduled to vote on the FD the very day the public comment period closes.  Whether 


intended to do so or not, this action conveys to the citizens of the County that the Board does not 


care about public comment and intends to approve the FD regardless of the public comments.  


Despite this, we have submitted comments once again. 


As with our prior comments, our overriding focus is the need for the County to tackle VMT, as 


emissions from on-road vehicles is the largest single source of GHG. We are still looking in vain for 


substantive steps to reduce GHG by ending our reliance on sprawl development.  This can be 


accomplished by freezing development in greenfield areas and focusing on infill near existing 


transportation and commercial corridors.  The County should also work to serve underrepresented 
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areas with better and more frequent transit so these areas also can support infill development.  The 


FD still lacks a focus on climate-friendly land use policies.  


We have heard from staff that changes in land use policies must wait for a general plan update. 


However, the Phase I Strategy and Framework document (Strategy document) prepared by the 


County lists land use decisions as the first authority the County can exercise to address climate 


change. (See Strategy document at pg. 14) 


 The County’s Authority and Functions in Addressing Climate Change Sacramento 


County recognizes that local governments are on the front line, both in reducing GHG 


emissions and preparing the community for the impacts of a changing climate. For 


example: • Sacramento County has direct authority over land use decisions within 


the unincorporated County (cities make those decisions in the incorporated areas.) Land 


use patterns have a direct impact on transportation needs and options, which, in turn, 


affect energy consumed and GHG emissions associated with transportation. Land use 


planning also plays a role in adapting to climate change. Sacramento County’s 


agriculture industry may be impacted by changes in temperature and rainfall patterns and 


an increase in pests and diseases.  


The purpose of the Strategy document is set out in its Introduction: 
 


This document, the first component of the County’s Climate Action Plan, is a key 
step in realizing that vision. It describes the strategy and framework for the County’s 
program to mitigate impacts and adapt to a changing climate.  
 


The Strategy document repeatedly references the County’s land use authority as a key tool in 


addressing climate change: 


There are many factors over which County government has no or limited control, 


such as auto fuel efficiency, alternative fuels, or choices that individual residents 


make regarding transportation use. However, the County influences emissions 


from transportation in several ways. As the land use planning authority for the 


unincorporated county, Sacramento County determines land use patterns, which in 


turn affect transportation patterns and therefore associated GHG emissions. 


(Strategy document at pg. 6) 


 


Local governments play an integral role in achieving the target emission 
reductions through their discretionary land use and transportation planning 
authority  as well as in other sectors such as energy, waste reduction and recycling, and 
water use. (Strategy document at page 12) 


As VMT is directly tied to how communities are planned  and developed, reducing 
VMT will require changes to and coordination of land use and transportation 
policy and practice. Channeling new development to urban areas and 
increasing overall land use mix and connectivity can increase walking, bicycling, 
and  transit use and reduce per capita transportation- related emissions. Shifting 







3 | P a g e  


 Citizens’ Climate Lobby Sacramento Comments to Revised Final Draft CAP 


 


 


development patterns to an emphasis on compact development and 
complemented by smart transportation policies, can significantly reduce carbon 
emissions. For example, compact development clustered around transit lines can 
reduce VMT per capita from 20% to 40%. (Ewing, 2008) Mixing compatible 
uses and developing more compactly yields permanent GHG reduction benefits 
that compound over time as this development pattern  comprises a greater and 
greater proportion of the community’s total land use. (Strategy document at 
page 33). 


 
The Strategy document (which provides the framework for the County’s mitigation in its CAP) 
clarifies that the County’s land use authority should be central to its Climate Action Plan. Yet, land 
use is not listed as a strategy under Section 2 of the FD which is clearly inconsistent with the intent 
behind the Strategy document. If the County seized upon its own land use authority to address 
climate change, the CAP would be a vastly different document and the kind of CAP anticipated by 
the language in the Strategy document.  It would also be a far better tool for fighting climate change. 
Why this has not happened is incomprehensible to us and a failing.  We cannot understand why the 
County is unwilling to use the best tool it has at its disposal. 


The FD includes, for the first-time, pages of policies taken from the GP that are supposed to 
support infill development.  However, having policies on the books does nothing if our County 
continues to approve and support sprawl development.  Until we move away from the model of 
new growth in areas that are natural and/or working lands, we cannot tackle either our climate 
challenges or provide needed infrastructure and revitalization in our decaying urban corridors.  Nor 
can we provide the public transportation so desperately needed. 


Our organization has been very clear  about our concerns in our comments to the four previous 


drafts of the CAP. We offered specific alternatives for the County to consider, however, the County 


has accepted little of the feedback provided by us or from others made during the past year and a 


half. The FD is not the roadmap the County needs to reach carbon neutrality by 2030 nor does it set 


forth the actions the County needs to take to truly address climate change. Finally, the FD includes 


many of the regulatory defects we identified in the prior drafts.  


The Board of Supervisors should reject the FD for the following reasons: 


1.  It is not designed nor intended to reduce VMT, which is by far the largest source of GHG 


in our County. Any measures purportedly focused on VMT offer offsets that do not reduce VMT. 


 


2. It removes the requirement of carbon neutrality for developments outside the USB included 


in the prior draft. 


 


3. It does not meet the requirements in the County’s own Final EIR (FEIR) for the General Plan 


Update in 2010—which required that the CAP have “timelines,” “detailed programs and performance 


measures,” and the “estimated amount of reduction expected from each measure.” 
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4. It defies the Board’s directive in December 2020 that the CAP explain how the County will  
reach Carbon Neutrality by 2030  and that it identify funding gaps. The FD ignores that  the Board 
determined it was the responsibility of County staff to determine the path to carbon neutrality when 
it said, “County staff shall evaluate the resources necessary to achieve carbon neutrality by 2030, and 
the emergency actions required to eliminate emissions by 2030. Where existing funding or resources 
do not support the level of action required, County staff shall identify gaps and provide 
recommendations to the County Executive and Board of Supervisors.” 


 


5.  It does not meet California’s  regulatory requirements because it conspicuously lacks:  
 


“[specific] measures or a group of measures, including performance standards, that 
substantial evidence demonstrates, if implemented on a project-by-project basis, would 
collectively achieve the specified emissions level;  
[A] mechanism to monitor the plan's progress toward achieving the level and to require 


amendment if the plan is not achieving specified levels; and 


[Adoption] in a public process following environmental review.” 


 


The lack of substantial evidence in the FD means that the County cannot rely on these measures as a 


source of mitigation for its 2010 General Plan Update.  In addition, the EIR Addendum (included in 


the Final Draft for the first time),  is not compliant with the California Environmental Quality Act 


(CEQA).  The County must do a new  environmental impact report and cannot rely on the FEIR 


prepared 10 years ago as a substitute for a full environmental review.  This is a critical failing 


considering that in the past ten years increased temperatures, drought and wildfire smoke have 


become part of the new “normal” in Sacramento. 


 


The FD states the actions needed to bring about carbon neutrality by 2030 will be released in a 


Climate Emergency Response Plan (CERP) which will purportedly be completed in a year after 


adoption of the CAP.  This CERP is the responsibility of the Climate Task Force which is a 


voluntary task force with little to no resources available.  We applaud the information about the 


Task Force in the FD, however, we feel that the County is expecting this group to complete an 


insurmountable amount of  work that should have been performed by now.  


It could be argued that the Board should adopt the FD so the County can at least get started on the 


goal of carbon neutrality.  This position assumes that the County can take no actions without a CAP 


in place.  This is not the case.  Nothing prevents the County from taking actions to move forward 


toward that goal.  Nothing is stopping the County from, for example, moving forward with the 


electrification provisions, educating farmers on carbon sequestration, or the other proposed 


measures. The County needs to move forward with these measures to have ordinances in place by 


2023 to address electrification.  The Emergency Declaration indicates these actions should be taken 


now and thus provides the framework for moving forward. 


Since nothing is preventing the County from moving forward with these measures even without a 


CAP, there is no rush to adopt a CAP that is inadequate.  County residents have waited over 10 


years for the CAP, which is how the County decided to mitigate the impacts from its 2010 update of 


its general plan.  They need and deserve a strong mitigation document.  Our organization is not 
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eager to see passage of a weak CAP that will streamline development but not serve as either a 


meaningful mitigation document or as a roadmap to carbon neutrality. In addition, the County has 


not met the requirements of CEQA which necessitate the preparation of an EIR prior to the 


adoption of the CAP. 


We are extremely concerned there is no funding identified for the measures in the FD.  While we 


appreciate that the FD has modified some of the projected GHG savings from the measures, it is 


not clear to us why it has taken four drafts to achieve these more realistic projections.  Several of the 


provisions relating to electrification are depending on feasibility studies to be done at some uncertain 


point in the future, making us question when and if the electrification measures and the resulting 


reductions in GHG will come to fruition.  The FD should have timelines for conducting these 


studies rather than having an open-ended time period. 


There is also vague reference to incentivizing infill on page 15 such as fee waivers and other actions 


which will be considered at some unknown future date.  Rather than postpone this discussion, the 


Board should insist that staff immediately prepare proposed fee waivers for infill development 


similar to those used by West Sacramento regarding the neighborhood near the river and ball field.  


The Board should set a date for the Board to consider such waivers, analyze the accompanying 


costs, and find a funding source. 


Therefore, for the reasons listed above and in the comments submitted in response to the four prior 


drafts, our organization does not support the adoption of the FD without substantial change and the 


preparation of an EIR prior to the Board adopting any climate action plan.   


Sincerely,  


  


/s/  


  


Edith Thacher  


Chapter Lead, Sacramento Chapter, CCL  


  


/s/  


  


Jill C. Peterson  


Local Issues Lead, Sacramento Chapter, CCL  
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September 26, 2022  

The Honorable Patrick Kennedy: SupervisorKennedy@saccounty.net  

The Honorable Rich Desmond: richdesmond@saccounty.net  

The Honorable Phil Serna: SupervisorSerna@saccounty.net  

The Honorable Don Nottoli: nottolid@saccounty.net  

The Honorable Sue Frost: SupervisorFrost@saccounty.net  

Sacramento County Office of Planning and Environmental Review   

827 7th Street  

Sacramento, CA 95814 

c/o ClimateActionPlan@saccounty.net  

Re: Citizens’ Climate Lobby, Sacramento Chapter-Public Comment on Sacramento  

County Climate Action Plan Final Draft dated August 2022 

Dear Supervisors Kennedy, Desmond, Serna, Nottoli and Frost and Staff at the Office of Planning 

and Environmental Review:  

We are writing on behalf of the Sacramento Chapter of Citizens’ Climate Lobby (CCL) in response 

to the Sacramento County Climate Action Plan Final Draft dated August 2022 (FD) for which the 

County is seeking public comment.  Our organization submitted comments to the four previous 

drafts of the CAP (including the Administrative Draft in January 2021). 

We welcome the opportunity to comment on this draft. However, we are disappointed that the 

Board is scheduled to vote on the FD the very day the public comment period closes.  Whether 

intended to do so or not, this action conveys to the citizens of the County that the Board does not 

care about public comment and intends to approve the FD regardless of the public comments.  

Despite this, we have submitted comments once again. 

As with our prior comments, our overriding focus is the need for the County to tackle VMT, as 

emissions from on-road vehicles is the largest single source of GHG. We are still looking in vain for 

substantive steps to reduce GHG by ending our reliance on sprawl development.  This can be 

accomplished by freezing development in greenfield areas and focusing on infill near existing 

transportation and commercial corridors.  The County should also work to serve underrepresented 
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areas with better and more frequent transit so these areas also can support infill development.  The 

FD still lacks a focus on climate-friendly land use policies.  

We have heard from staff that changes in land use policies must wait for a general plan update. 

However, the Phase I Strategy and Framework document (Strategy document) prepared by the 

County lists land use decisions as the first authority the County can exercise to address climate 

change. (See Strategy document at pg. 14) 

 The County’s Authority and Functions in Addressing Climate Change Sacramento 

County recognizes that local governments are on the front line, both in reducing GHG 

emissions and preparing the community for the impacts of a changing climate. For 

example: • Sacramento County has direct authority over land use decisions within 

the unincorporated County (cities make those decisions in the incorporated areas.) Land 

use patterns have a direct impact on transportation needs and options, which, in turn, 

affect energy consumed and GHG emissions associated with transportation. Land use 

planning also plays a role in adapting to climate change. Sacramento County’s 

agriculture industry may be impacted by changes in temperature and rainfall patterns and 

an increase in pests and diseases.  

The purpose of the Strategy document is set out in its Introduction: 
 

This document, the first component of the County’s Climate Action Plan, is a key 
step in realizing that vision. It describes the strategy and framework for the County’s 
program to mitigate impacts and adapt to a changing climate.  
 

The Strategy document repeatedly references the County’s land use authority as a key tool in 

addressing climate change: 

There are many factors over which County government has no or limited control, 

such as auto fuel efficiency, alternative fuels, or choices that individual residents 

make regarding transportation use. However, the County influences emissions 

from transportation in several ways. As the land use planning authority for the 

unincorporated county, Sacramento County determines land use patterns, which in 

turn affect transportation patterns and therefore associated GHG emissions. 

(Strategy document at pg. 6) 

 

Local governments play an integral role in achieving the target emission 
reductions through their discretionary land use and transportation planning 
authority  as well as in other sectors such as energy, waste reduction and recycling, and 
water use. (Strategy document at page 12) 

As VMT is directly tied to how communities are planned  and developed, reducing 
VMT will require changes to and coordination of land use and transportation 
policy and practice. Channeling new development to urban areas and 
increasing overall land use mix and connectivity can increase walking, bicycling, 
and  transit use and reduce per capita transportation- related emissions. Shifting 
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development patterns to an emphasis on compact development and 
complemented by smart transportation policies, can significantly reduce carbon 
emissions. For example, compact development clustered around transit lines can 
reduce VMT per capita from 20% to 40%. (Ewing, 2008) Mixing compatible 
uses and developing more compactly yields permanent GHG reduction benefits 
that compound over time as this development pattern  comprises a greater and 
greater proportion of the community’s total land use. (Strategy document at 
page 33). 

 
The Strategy document (which provides the framework for the County’s mitigation in its CAP) 
clarifies that the County’s land use authority should be central to its Climate Action Plan. Yet, land 
use is not listed as a strategy under Section 2 of the FD which is clearly inconsistent with the intent 
behind the Strategy document. If the County seized upon its own land use authority to address 
climate change, the CAP would be a vastly different document and the kind of CAP anticipated by 
the language in the Strategy document.  It would also be a far better tool for fighting climate change. 
Why this has not happened is incomprehensible to us and a failing.  We cannot understand why the 
County is unwilling to use the best tool it has at its disposal. 

The FD includes, for the first-time, pages of policies taken from the GP that are supposed to 
support infill development.  However, having policies on the books does nothing if our County 
continues to approve and support sprawl development.  Until we move away from the model of 
new growth in areas that are natural and/or working lands, we cannot tackle either our climate 
challenges or provide needed infrastructure and revitalization in our decaying urban corridors.  Nor 
can we provide the public transportation so desperately needed. 

Our organization has been very clear  about our concerns in our comments to the four previous 

drafts of the CAP. We offered specific alternatives for the County to consider, however, the County 

has accepted little of the feedback provided by us or from others made during the past year and a 

half. The FD is not the roadmap the County needs to reach carbon neutrality by 2030 nor does it set 

forth the actions the County needs to take to truly address climate change. Finally, the FD includes 

many of the regulatory defects we identified in the prior drafts.  

The Board of Supervisors should reject the FD for the following reasons: 

1.  It is not designed nor intended to reduce VMT, which is by far the largest source of GHG 

in our County. Any measures purportedly focused on VMT offer offsets that do not reduce VMT. 

 

2. It removes the requirement of carbon neutrality for developments outside the USB included 

in the prior draft. 

 

3. It does not meet the requirements in the County’s own Final EIR (FEIR) for the General Plan 

Update in 2010—which required that the CAP have “timelines,” “detailed programs and performance 

measures,” and the “estimated amount of reduction expected from each measure.” 
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4. It defies the Board’s directive in December 2020 that the CAP explain how the County will  
reach Carbon Neutrality by 2030  and that it identify funding gaps. The FD ignores that  the Board 
determined it was the responsibility of County staff to determine the path to carbon neutrality when 
it said, “County staff shall evaluate the resources necessary to achieve carbon neutrality by 2030, and 
the emergency actions required to eliminate emissions by 2030. Where existing funding or resources 
do not support the level of action required, County staff shall identify gaps and provide 
recommendations to the County Executive and Board of Supervisors.” 

 

5.  It does not meet California’s  regulatory requirements because it conspicuously lacks:  
 

“[specific] measures or a group of measures, including performance standards, that 
substantial evidence demonstrates, if implemented on a project-by-project basis, would 
collectively achieve the specified emissions level;  
[A] mechanism to monitor the plan's progress toward achieving the level and to require 

amendment if the plan is not achieving specified levels; and 

[Adoption] in a public process following environmental review.” 

 

The lack of substantial evidence in the FD means that the County cannot rely on these measures as a 

source of mitigation for its 2010 General Plan Update.  In addition, the EIR Addendum (included in 

the Final Draft for the first time),  is not compliant with the California Environmental Quality Act 

(CEQA).  The County must do a new  environmental impact report and cannot rely on the FEIR 

prepared 10 years ago as a substitute for a full environmental review.  This is a critical failing 

considering that in the past ten years increased temperatures, drought and wildfire smoke have 

become part of the new “normal” in Sacramento. 

 

The FD states the actions needed to bring about carbon neutrality by 2030 will be released in a 

Climate Emergency Response Plan (CERP) which will purportedly be completed in a year after 

adoption of the CAP.  This CERP is the responsibility of the Climate Task Force which is a 

voluntary task force with little to no resources available.  We applaud the information about the 

Task Force in the FD, however, we feel that the County is expecting this group to complete an 

insurmountable amount of  work that should have been performed by now.  

It could be argued that the Board should adopt the FD so the County can at least get started on the 

goal of carbon neutrality.  This position assumes that the County can take no actions without a CAP 

in place.  This is not the case.  Nothing prevents the County from taking actions to move forward 

toward that goal.  Nothing is stopping the County from, for example, moving forward with the 

electrification provisions, educating farmers on carbon sequestration, or the other proposed 

measures. The County needs to move forward with these measures to have ordinances in place by 

2023 to address electrification.  The Emergency Declaration indicates these actions should be taken 

now and thus provides the framework for moving forward. 

Since nothing is preventing the County from moving forward with these measures even without a 

CAP, there is no rush to adopt a CAP that is inadequate.  County residents have waited over 10 

years for the CAP, which is how the County decided to mitigate the impacts from its 2010 update of 

its general plan.  They need and deserve a strong mitigation document.  Our organization is not 
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eager to see passage of a weak CAP that will streamline development but not serve as either a 

meaningful mitigation document or as a roadmap to carbon neutrality. In addition, the County has 

not met the requirements of CEQA which necessitate the preparation of an EIR prior to the 

adoption of the CAP. 

We are extremely concerned there is no funding identified for the measures in the FD.  While we 

appreciate that the FD has modified some of the projected GHG savings from the measures, it is 

not clear to us why it has taken four drafts to achieve these more realistic projections.  Several of the 

provisions relating to electrification are depending on feasibility studies to be done at some uncertain 

point in the future, making us question when and if the electrification measures and the resulting 

reductions in GHG will come to fruition.  The FD should have timelines for conducting these 

studies rather than having an open-ended time period. 

There is also vague reference to incentivizing infill on page 15 such as fee waivers and other actions 

which will be considered at some unknown future date.  Rather than postpone this discussion, the 

Board should insist that staff immediately prepare proposed fee waivers for infill development 

similar to those used by West Sacramento regarding the neighborhood near the river and ball field.  

The Board should set a date for the Board to consider such waivers, analyze the accompanying 

costs, and find a funding source. 

Therefore, for the reasons listed above and in the comments submitted in response to the four prior 

drafts, our organization does not support the adoption of the FD without substantial change and the 

preparation of an EIR prior to the Board adopting any climate action plan.   

Sincerely,  

  

/s/  

  

Edith Thacher  

Chapter Lead, Sacramento Chapter, CCL  

  

/s/  

  

Jill C. Peterson  

Local Issues Lead, Sacramento Chapter, CCL  

  



From: Mimi Budd
To: PER. climateactionplan
Subject: County Climate Action Plan
Date: Monday, September 26, 2022 12:24:44 PM

Staff Public Comment,

Dear Supervisor Serna:

I am concerned that the current Climate Action Plan is ineffective for the serious climate
challenges facing Sacramento. I understand that the environmental analysis is based on 2011
data. Given the dramatic increase in heat and wild fires since then, for one example, it seems
imperative that more current data be reviewed to make policy for the future. Also , the
streamlining of CEQA standards to enable the building of more housing is a red flag for the
protection of our environment. We can’t jeopardize the environment to increase housing stock.
I hope you will take a second look at the plan and tighten it up to protect our environment.
These are serious times that require a serious well thought out plan. Thank you. Mimi Budd
Curtis Park

Mimi Budd 
mimibudd@comcast.net 
2417 Curtis Way 
Sacramento, California CA

mailto:mimibudd@comcast.net
mailto:climateactionplan@saccounty.net


From: Elise Fandrich
To: PER. climateactionplan
Subject: County Climate Action Plan
Date: Monday, September 26, 2022 12:48:08 PM

Staff Public Comment,

Dear Supervisor,

We need a strong, robust climate action plan that phases out the use of fossil fuels at the pace
that science demands, and provides support and resources for communities to be protected
from pollution and more resilient to the impacts of climate change. I am writing from my home
in Rosemont, where I almost daily hear constant noise from cars and gas-powered blowers
along Folsom Blvd. I see large mature trees that help mitigate urban heat islands and clean
our air being cut down because homeowners cannot afford or choose not to maintain them. I
watch as extreme weather makes our residents more at risk for heat related illness and
respiratory disease thanks to wildfire smoke and noxious emissions. I want a climate action
plan that addresses the climate crisis at the scale needed - with increased resources to
combat extreme heat, a complete ban on gas powered lawn equipment (which now emits
more toxic pollution than all cars in the state combined), and better land use development tha t
reduces the amount of time people spend in their cars. The county can start by requiring only
zero emission landscaping equipment be used on county property and SacRT property, and
reduce the emissions from county-owned buildings and facilities. Invest in cooling centers by
turning our community spaces like libraries into micro grids, so our residents have places to go
if the power is out or they need a place to cool down.

We need your leadership and climate courage to meet this moment.

Thank you,

Elise Fandrich

Elise Fandrich 
elise.fandrich@gmail.com 
8903 Trujillo Way 
Sacramento , California 95826

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


From: Steve Wirtz
To: PER. climateactionplan
Subject: Sacramento County needs a MORE AGGRESSIVE Climate Action Plan
Date: Monday, September 26, 2022 12:52:08 PM

Staff Public Comment,

In response to strong public pressure, Sacramento County’s proposed final Climate Action
Plan (CAP) acknowledges the County needs to implement local Green House Gas (GHG)
emissions reductions to meet the state’s minimum 2030 target. It has also adjusted its
reduction estimates downward to better reflect realistic calculations compared to the previous
CAP draft that indicated the County was on track to meet the targets! However, this proposed
CAP is STILL woefully inadequate!! The Climate Emergency/Crisis is upon us. Half, measures
won’t do it. It’s long past time we act.

The GLOBAL perspective is ominous! The most recent IPCC’s Sixth Assessment Report
(AR6) states: “Human-induced climate change is causing dangerous and widespread
disruption in nature and affecting the lives of billions of people around the world, despite
efforts to reduce the risks…To avoid mounting loss of life, biodiversity and infrastructure,
ambitious, accelerated action is required to adapt to climate change, at the same time as
making rapid, deep cuts in greenhouse gas emissions. So far, progress on adaptation is
uneven and there are increasing gaps between action taken and what is needed to deal with
the increasing risks…” A recent Science research article reinforces the urgency and updates
the evidence indicating “Exceeding 1.5° C global warming could trigger multiple climate tipping
points.” (Armstrong McKay, et al. Science 377, 1171, 2022).

Locally in recent years, Sacramento has been facing immediate climate related consequences
as well, including: excess heat related deaths; drought and water shortages; fires and smoke
damage; rain bombs; and potential flash flooding; and environment-related increased costs for
housing, food and transportation.

The Sacramento County CAP target, the minimum set by the state, is to reduce GHG
emissions by 30% from 2015 levels by 2030; that is from emitting 5.83 Million Metric Tons of
CO2 annually (2015 estimated level) to emitting 3.28 Million MT CO2e by 2030 – still an
extremely huge amount of CO2 into the atmosphere.

However, 96% of the GHG emissions reductions required by the state (~2.46 Million MT
CO2e), and ~84% of the total proposed GHG reductions projected in the CAP, come as a
direct result of state and regional laws and policies. ONLY 17% of the total CAP reductions
(~0.5 million MT CO2e) would result from the local actions laid out in the Sacramento County
CAP. And these reduction will occur IF and ONLY IF the proposed GHG reduction measures
are fully funded, enforced and implemented which is extremely doubtful because they are
based on many dubious assumptions and unrealistic expectations (see 350 Sacramento
critique letter). At best, this would mean Sacramento County would still be a CO2 emitter at
the level of ~3 million Metric Tons each year – an unsustainable level for the climate.

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


Many community activists and concerned residents have been arguing for a much more
aggressive set of policies and actions to reach CARBON NEUTRALITY, not by 2045 (which
will be way too late), but rather BY 2030! Sacramento can’t just “play to get along” with the
state minimum targets. Our elected leaders and our residents must make the hard decisions to
meet the actual immediate and existential crisis of our age!

The Board of Supervisors must live up to its grand words in its’ 2019 Climate Emergency
Declaration and Resolution to establish “the County’s goal to reduce GHG emissions and
achieve carbon neutrality by 2030.” It states that to meet that goal: 
“Urgent and immediate mobilization of public and private resources to develop and implement
a climate and sustainability plan that identifies and integrates current and future actions
necessary to achieve an equitable, sustainable, and resilient economy and transition to a
countywide carbon neutrality footprint by 2030;

Yes there will be sacrifices! Yes few of us will be happy to make the significant changes that
are necessary to mitigate the immediate climate change consequences and to protect our
children’s futures. 
This may be especially hard for those of privilege and power who have enjoyed the inequitable
and disproportionate benefits of our excessive reliance on fossil fuels.

However, the consequences of climate change are and will continue to be felt first and hardest
among low income and communities of color. Racial justice and equity must be central in our
commitment to truly address climate change at the level of action necessary to succeed in
saving the planet and our residents.

A critical alternative is mentioned in the CAP but is not proposed; i.e., to implement the Board
of Supervisors’ (BoS) Climate Emergency Declaration goals. The BoS should act on its more
aggressive Carbon Neutrality commitment that will mean, in part: 
• all the planned and BoS approved sprawl development projects would need to be halted and
replaced by urban and suburban core revitalizing infill development; 
• the developer-funded and sponsored Transportation Measure A (with its proposed highway
corridor between Folsom and Elk Grove) would need to be defeated 
• Rapid transition to EV, public transport and alternative modes of travel must be implemented 
• And the timeline for ending Fossil Fuel and gas production and usage would need to be
accelerated 
• Further, there are a series of additional action recommendations that can be taken or started
now as well as longer term transition actions to help us reach a carbon free Sacramento
County.

The BoS should make the following immediate and specific changes to CAP, including, for
example: 
• Carbon Neutrality for all new development (within and outside approved urban growth
boundaries) 
• Electrification now for new, and expeditious implementation for, existing commercial and



residential buildings 
• EV expansion 
• Alternative modes of travel 
• More ambitious timelines for GHG measures with enforceability and accountability. 
Steve Wirtz, PhD 
95831

Steve Wirtz 
wirtzsjw@aol.com 
448 Pimentel Way 
Sacramento, California 95831



From: Laurie Heller
To: PER. climateactionplan
Subject: Implementation funding
Date: Monday, September 26, 2022 1:42:55 PM

Staff Public Comment,

Lots of good INFILL projects listed in this version of the CAP! But they have to get out of
Planning in order to get funded. Where is Public Works? Where is Parks? Are they on board?
Are they committed? Those departments need to write the implementation proposals to get
stuff rolling. But in the past, Sac County hasn't been very competitive for State sustainability
grants (e.g., Urban Greening, EEMP), even when millions became available through Cap &
Trade. Are we ready to get our share of Federal IRA funds? They could fund water and sewer
upgrades among other critical infrastructure - if there is a plan in place. Competitive capital
projects are 'shovel ready' (i.e., land rights, construction drawings, CEQA and matching funds
are in place.) Local partnerships with agencies and nonprofits are established. And projects
must demonstrate multiple benefits - especially for disadvantaged communities. The challenge
for Sac County is to show these random infill projects are part of a com prehensive
sustainability vision. Does this CAP communicate a comprehensive vision for a sustainable
community? Does it show we are clearly marching toward that goal? Are our elected officials
even committed to that goal? If not, we'll be leaving money on the table. And we'll miss our
(only?) chance at infrastructure $$ which could make real change possible in Sacramento.

Laurie Heller 
laurierivlinheller@gmail.com 
1401 Perkins Way 
Sacramento, California 95818

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


From: John Lane
To: Clerk of the Board Public Email
Cc: Smith. Todd
Subject: Public Comments, GHG-08
Date: Monday, September 26, 2022 2:23:23 PM
Attachments: Teichert response Sac County CCAP, GHG08 (Sept.26.2022).docx

Please find the following attached comments regarding GHG-08 for consideration.
It is my understanding that the issues stated herein will be corrected through County staff working
with the Board.  Staff’s efforts are much appreciated in this regard.
This letter is for the public record in the event that further discussions occur during the hearing, or
afterward.
Please feel free to reach out if the Board or staff has any questions.
Regards,
 
John Lane
Environmental Manager
Teichert Materials
3500 American River Drive
Sacramento, CA 95864
 
jlane@teichert.com
(916) 484-3256 direct
(916) 837-3375 mobile
 
 

mailto:JLane@teichert.com
mailto:BoardClerk@saccounty.net
mailto:smithtodd@saccounty.net
mailto:jlane@teichert.com
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September 26, 2022



The Honorable Don Nottoli, Chair

The Honorable Richard Desmond

The Honorable Sue Frost

The Honorable Patrick Kennedy

The Honorable Phil Serna

827 7th Street, Room 225

Sacramento, CA 95814



RE: 	Public Comment, Sacramento County Climate Action Plan (CCAP), Measure GHG-08

	Agenda Item #53



Dear Chair Nottoli and Board Supervisors,



Teichert shared feasibility concerns in early communication related to GHG-08 with County staff and staff of SMAQMD.  Our position, supported by evidence, is that it is infeasible at this time to require all Tier 4 or electric equivalent off-road equipment on all new construction projects in Sacramento County.  Caterpillar and other manufacturers of off-road equipment have not yet manufactured enough large heavy-duty off-road units to support the scale of this measure.  Teichert, other operators and rental companies already struggle to meet project to project Tier 4 requirement for large equipment.  We agree that this will change in time as existing CARB off-road diesel regulations play out.  For this reason, we believed that we had reached a good compromise with the County and SMAQMD staff.  That compromise would allow operators to demonstrate, if appropriate, that specific equipment needed for a given project is either not available as Tier 4 or EV equivalent for rent or purchase. SMAQMD would be empowered to review and decide on any such declaration.  



At this time, the latest draft GHG-08 acknowledges that operators can submit above referenced declarations but in the next sentence essentially renders the allowance meaningless by requiring operators to only operate an off-road fleet that is equivalent to the Tier 4/EV.  In speaking with staff on September 23, 2022, it is our understanding that the second sentence, as drafted, contains unintentional language.   



If the language can be changed and eliminate the Tier 4/EV GHG equivalence requirement, then Teichert supports GHG-08.  We believe this change will still adequately protect the goals of the CCAP while also recognizing the reality of equipment availability at this time.  Our preference is that GHG-08 is fixed satisfactorily at the September 28, 2022 Board of Supervisors hearing on the CCAP but we are open to any further discussions, if necessary, to continue dialogue.  



Sincerely,

John Lane

Environmental Manager, Teichert



Cc: 	Dave Defanti, Deputy County Executive for Community Development

Todd Smith, Planning Director, Sacramento County

Terrance McNamara, Vice President, Teichert Mobile Equipment 
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September 26, 2022 


 


The Honorable Don Nottoli, Chair 


The Honorable Richard Desmond 


The Honorable Sue Frost 


The Honorable Patrick Kennedy 


The Honorable Phil Serna 


827 7


th


 Street, Room 225 


Sacramento, CA 95814 


 


RE:  Public Comment, Sacramento County Climate Action Plan (CCAP), Measure GHG-08 


 Agenda Item #53 


 


Dear Chair Nottoli and Board Supervisors, 


 


Teichert shared feasibility concerns in early communication related to GHG-08 with County staff and staff of 


SMAQMD.  Our position, supported by evidence, is that it is infeasible at this time to require all Tier 4 or electric 


equivalent off-road equipment on all new construction projects in Sacramento County.  Caterpillar and other 


manufacturers of off-road equipment have not yet manufactured enough large heavy-duty off-road units to 


support the scale of this measure.  Teichert, other operators and rental companies already struggle to meet 


project to project Tier 4 requirement for large equipment.  We agree that this will change in time as existing CARB 


off-road diesel regulations play out.  For this reason, we believed that we had reached a good compromise with 


the County and SMAQMD staff.  That compromise would allow operators to demonstrate, if appropriate, that 


specific equipment needed for a given project is either not available as Tier 4 or EV equivalent for rent or 


purchase. SMAQMD would be empowered to review and decide on any such declaration.   


 


At this time, the latest draft GHG-08 acknowledges that operators can submit above referenced declarations but 


in the next sentence essentially renders the allowance meaningless by requiring operators to only operate an off-


road fleet that is equivalent to the Tier 4/EV.  In speaking with staff on September 23, 2022, it is our understanding 


that the second sentence, as drafted, contains unintentional language.    


 


If the language can be changed and eliminate the Tier 4/EV GHG equivalence requirement, then Teichert supports 


GHG-08.  We believe this change will still adequately protect the goals of the CCAP while also recognizing the 


reality of equipment availability at this time.  Our preference is that GHG-08 is fixed satisfactorily at the September 


28, 2022 Board of Supervisors hearing on the CCAP but we are open to any further discussions, if necessary, to 


continue dialogue.   


 


Sincerely, 


John Lane 


Environmental Manager, Teichert 


 


Cc:  Dave Defanti, Deputy County Executive for Community Development 


Todd Smith, Planning Director, Sacramento County 


Terrance McNamara, Vice President, Teichert Mobile Equipment  




 

 

 

 

September 26, 2022 
 
The Honorable Don Nottoli, Chair 
The Honorable Richard Desmond 
The Honorable Sue Frost 
The Honorable Patrick Kennedy 
The Honorable Phil Serna 
827 7th Street, Room 225 
Sacramento, CA 95814 
 
RE:  Public Comment, Sacramento County Climate Action Plan (CCAP), Measure GHG-08 
 Agenda Item #53 
 
Dear Chair Nottoli and Board Supervisors, 
 
Teichert shared feasibility concerns in early communication related to GHG-08 with County staff and staff of 
SMAQMD.  Our position, supported by evidence, is that it is infeasible at this time to require all Tier 4 or electric 
equivalent off-road equipment on all new construction projects in Sacramento County.  Caterpillar and other 
manufacturers of off-road equipment have not yet manufactured enough large heavy-duty off-road units to 
support the scale of this measure.  Teichert, other operators and rental companies already struggle to meet 
project to project Tier 4 requirement for large equipment.  We agree that this will change in time as existing CARB 
off-road diesel regulations play out.  For this reason, we believed that we had reached a good compromise with 
the County and SMAQMD staff.  That compromise would allow operators to demonstrate, if appropriate, that 
specific equipment needed for a given project is either not available as Tier 4 or EV equivalent for rent or 
purchase. SMAQMD would be empowered to review and decide on any such declaration.   
 
At this time, the latest draft GHG-08 acknowledges that operators can submit above referenced declarations but 
in the next sentence essentially renders the allowance meaningless by requiring operators to only operate an off-
road fleet that is equivalent to the Tier 4/EV.  In speaking with staff on September 23, 2022, it is our understanding 
that the second sentence, as drafted, contains unintentional language.    
 
If the language can be changed and eliminate the Tier 4/EV GHG equivalence requirement, then Teichert supports 
GHG-08.  We believe this change will still adequately protect the goals of the CCAP while also recognizing the 
reality of equipment availability at this time.  Our preference is that GHG-08 is fixed satisfactorily at the September 
28, 2022 Board of Supervisors hearing on the CCAP but we are open to any further discussions, if necessary, to 
continue dialogue.   
 
Sincerely, 
John Lane 
Environmental Manager, Teichert 
 
Cc:  Dave Defanti, Deputy County Executive for Community Development 

Todd Smith, Planning Director, Sacramento County 
Terrance McNamara, Vice President, Teichert Mobile Equipment  



 
 
September 26, 2022 
 
SUBJECT:  Sacramento County Climate Action Plan, scheduled to go before the Board Sept 27, 2022 
 
Dear Supervisor Serna,  
 
Before the Climate Action Plan is approved, we request that you amend it in these ways:  
 
1) In compliance with the new state law AB1279 requiring carbon neutrality by 2045, the CAP should 

show the whole picture, the building blocks to reach carbon neutrality by 2045 -- the sectors and 
quantities of reductions within each sector. This schematic will help the public and the County 
understand what lies ahead.  

 
2) To accelerate implementation, the funding should be provided for the following planning activities – 

they are needed for the GHG reduction measures to begin working. 
 

Measures that require Planning Work to start GHG reductions 

No. GHG Measure 

7 Energy Code - Reach Code for New Residential Buildings 

11 VMT Mitigation Program 

12 Zoning Code to include a TSM Plan 

13 Zoning Code to modify Parking Standards 

14 Plan transit connections, coordinate with SacRT 

15 Pedestrian Master Plan or Active Transportation Plan 

15 Pedestrian Capital Improvement Program 

15 Complete Streets Policy 

16 Development Standards for new and existing Roadways to include Traffic Calming 

17 Zoning Code to ensure preferred siting of employee bike parking and encourage bike 
use 

18 County’s Federal/State Legislative Priorities document to encourage fuel-efficient 
vehicles 

19 Building Code - Require Electric Vehicle Charging infrastructure (EVSE) 

19 Development Standards for Electric Vehicle charging infrastructure 

20 Active Transportation Plan to add Safe Routes to School and related capital 
improvements 

21 Community Plans and Corridor Plans in urban areas to support infill and TOD 

22 GIS-based scoring system to screen new development for access to destinations 

23 Set up account to facilitate infill dev w/fees on DU in Approved & Pending Master 
Plans 

  

 
  



 
3) The requirement for new growth located beyond the UPA and USB to be carbon neutral should be re-

incorporated into the CAP. This requirement was in the Feb 2022 draft CAP. Compared with the huge 
transition ahead, this will soon be perceived as “low hanging fruit,” that is, worthwhile AND easy to 
do.  
 

 
 
.  

As a separate issue from amending the CAP before approval, we would ask the County to participate in a 
County-City-SacRT collaboration on infill development with a shared map to show what infill work is 
happening, make joint presentations to the public, and hold shared bus tours to see the sites. 
 
Sincerely, 

 
Susan Herre 
President of the ECOS Board of Directors 
  
 

 



From: Lindq Bond
To: PER. climateactionplan
Subject: Needs Work!
Date: Monday, September 26, 2022 3:18:02 PM

Staff Public Comment,

Hello, The County Climate Proposal needs work! Please revise it prior to approval to provide
for more specificity and clearer goals. We are all counting on you. We have all suffered
through record heat waves and the climate grows warmer. Now is your chance to make a
difference. 
Linda Bond

Lindq Bond 
lbond7@comcast.net 
640 Santa Ynez Way 
Sacramento, California 95816

mailto:lbond7@comcast.net
mailto:climateactionplan@saccounty.net


From: Greta Lacin
To: PER. climateactionplan
Subject: Reject the current Climate Action Plan
Date: Monday, September 26, 2022 3:22:42 PM

Staff Public Comment,

I reside in District 1. But, I am writing to all of you to appeal to you to reject the current Climate
Action Plan as written. Some items that still need to be included are: Actionable measures not
just 'suggestions', doing more to discourage sprawl, and encourage infill development, using
an up to date and relevant CEQA document instead of decades-old data. Our future, and more
importantly, the futures of our children and generations to come, depend on your actions now!
This is the most important issue we face here in Sacramento.

Greta Lacin 
gretal@lacin.com 
5340 Monalee Avenue 
Sacramento, California 95819

mailto:gretal@lacin.com
mailto:climateactionplan@saccounty.net


From: Francesca Wander
To: PER. climateactionplan
Subject: Sacramento County Climate Action Plan (September 2022) is Worse Than Nothing At All
Date: Monday, September 26, 2022 3:47:51 PM

Staff Public Comment,

Sacramento County released its final draft CAP on Friday for a 30-day public review, and in
350 Sacramento's latest review, there are four factors which together will make the CAP worse
than none if not improved.

UNRELIABLE MEASURES 
The CAP’s measures suggest much but lack actionable detail. Instead they again “kick the can
down the road”, relying on unfunded and uncertain future planning to detail actions that would
actually reduce GHG emissions. GHG-30 is Gone. In addition to the general deficiencies, this
draft no longer includes Measure GHG-30 which previously required projects outside the
County’s growth boundary to be carbon-neutral. Although hedged with uncertainties about
how that would be achieved, GHG-30 was the strongest measure in the previous draft. Its
deletion is very disappointing.

THE COUNTY’S SPRAWL BIAS 
The CAP continues to assume a continuation of high VMT/GHG (Vehicle Miles
Traveled/Greenhouse Gas) sprawl development, with vague assurances that the impacts will
be dealt with through onsite measures (which cannot reduce VMT induced by leapfrog
development); and by carbon offsets (provided through a program which is described only
conceptually, which is of uncertain effectiveness).

The County’s “Response to Public Comments” document does not effectively reflect or
address 350’s concerns about the proposed mitigation, or about the County approving far
more dwellings than the market can absorb, meaning that more sprawl approvals will not help
the housing crises, and that future build-out will occur in a fragmented pattern, increasing
VMT, and making proposed transit mitigation impossible. 
Instead of providing solid measures to increase infill development, the County cites existing
policies and past planning, both of which have been ineffective because of the County’s
reliable approval of sprawl proposals. The CAP's proposed future planning to encourage infill
is good but comes too late for the CAP, and its results are uncertain.

LACK OF FULL CEQA ANALYSIS 
Failure to conduct a CAP-specific environmental review under CEQA means the CAP is not
subject to two key regulatory requirements: that the CAP conclusions (e.g., re-measure
effectiveness) are supported by substantive evidence; and that measures are enforceable.

The County claims a new CEQA analysis is unnecessary based on five assertions, all of which
we believe are incorrect: 
The County’s program-level 2011 General Plan EIR provided adequate analysis for project-

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


specific GHG mitigation.

No environmental or regulatory changes since 2011 require updating the 2011 analysis 
It’s within the scope of an EIR addendum to conduct substantive analyses of potential
environmental impacts and draw conclusions (an Addendum justifies the use of an old EIR
when a proposed project has had only minor changes). 
Environmental review of a CAP is limited to the potential direct impacts of implementing CAP
mitigation measures.

Environmental review of a CAP need not consider indirect GHG impacts, including the CAP’s
”streamlining” of project-specific analysis and mitigation of GHG impacts. 
The County reneges on its mitigation commitment by excluding large planned projects outside
growth boundaries. Apparently responding to our legal objections regarding the “GPA projects”
(so-called because they are beyond adopted growth boundaries and approving them will
require General Plan Amendments), the CAP will no longer apply to them. 
This has the ostensibly positive effect of excluding them from CAP streamlining. More
profoundly, however, it reneges on the County’s 2011 mitigation promise to adopt a CAP
addressing all of the GP’s GHG impacts.

The reason for CAPs under CEQA is that because GHG emissions are by nature ubiquitous
and interlocking, they need to be addressed at the programmatic level, where fundamental
policy options can be considered during the EIR alternatives analysis. Such policy strategies
can’t be assessed at the individual project level. Consideration of policy-level strategies,
instead of business-as-usual, individual project review, is why the County’s 2011 promise of a
CAP (“within one year”) could be credibly counted as mitigation for future GHG impacts. 
Now, the County intends that GPA projects proceed under individual, project-level GHG
analysis – exactly as if the County had never promised a CAP! The County is excluding the
largest, furthest distant, most GHG-impacting projects from its promised (now ten years
overdue) mitigation.

The four very large GPA projects plan 57,000 new homes. For comparison, per SACOG only
37,000 new homes will be needed through 2040; and the County has estimated that 33,000 of
these could be accommodated through infill.

GHG STREAMLINING 
Future development projects can rely on the CAP’s environmental assessment and need only
comply with the CAP’s mitigation measures, no matter how weak. The CAP’s deficiencies are
thus baked into future County climate action indefinitely. This is why a bad CAP is worse than
none – improvement at the project level is extremely unlikely.

Francesca Wander 
District 1

Francesca Wander 
fewander@hotmail.com 
360 Caravaggio Circle, , Sacramento 



Sacramento CA, California 95835



From: Dale Steele
To: PER. climateactionplan
Subject: Fix the Incomplete and Inadequate Climate Action Plan Before Approving It
Date: Monday, September 26, 2022 3:54:10 PM

Staff Public Comment,

I have followed the on and off effort towards the County's Climate Action Plan for over 10
years now. In spite of declaring a climate emergency in the county nearly two years ago the
CAP that is being put forward is still inadequate and ill prepared for the critical work that needs
to be done. We've experienced the climate emergency firsthand with wildfire smoke, extreme
heat, unpredictable rainfall and more. As a long time resident of Sacramento I am extremely
concerned about the health and future for my children and grandchildren who also live here.
Too little is being done and the proposed CAP further kicks the problem down the road for
others to deal with when it is truly too late. You still have a chance to do the right thing and
turn the County into a climate leader rather than hiding behind the efforts of others like SMUD
and the City of Sacramento. One easy step would be to require a full and up to date CEQA
review that would clearly point to the many deficiencies in the current CAP and guide the
development of a plan that would be effective. Too much time and changes have taken place
to rely on a decade old review.

Likewise, the County should not approve the CAP in its current form without adequately
addressing the emergency response plan to really meet 2030 goals until after CAP approval.
This doesn't make sense unless the Board is only intent on delaying and avoiding making any
hard decisions to change the business as usual granting of exemption permits for sprawl
development requiring capacity increasing roads instead of real long term solutions for lands
and transportation.

The County continues to avoid addressing the greatest cause of climate inducing emissions in
our region which of course is sprawl development. Continuing and expanding on fossil fuel
transportation dependency increases traffic congestion and impacts our air quality and health.
For the sake of our families and all the others living here now or in the future I urge you to take
real bold action and focus on effective transit and other mobility solutions that get us out of
internal combustion vehicles while directing investment into infill development that improves
our existing communities.

The CAP currently puts too much commitment into unreliable and unfunded actions and the
Board should direct staff to go back and develop effective metrics that would measure actual
progress on achieving plan goals and targets. It wouldn't be necessary to start from scratch to
accomplish this and there are other plans available that do a much better job of serving as a
real climate action plan. Yes, that would require more funding and staff but that is a job of the
board. The new transportation measure being circulated by special interests is NOT a good
example and in fact shows the very same types of focus favoring sprawl and road growth that
has already harmed the County. This pattern has also magnified the unfair health and housing

mailto:info@email.actionnetwork.org
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burden put on low income and communities of color that currently exists. A real CAP must fully
address these environmental justice issues.

In summary, do the right thing, not the easy one. Require full CEQA review before approving
the CAP, address the necessary emergency response plan for 2030 goals as part of the plan
not later, and effectively address how the County will alter the pattern of sprawl development
and continued road growth and auto dependancy. For the sake of our children, families,
friends and their future the Board needs to correct the many problems remaining in the CAP
before approving it.

Dale Steele 
dtsteele@mac.com 
301 27th Street 
Sacramento, California 95816-3202



From: Laurie Litman
To: PER. climateactionplan
Subject: I have children and grandchildren…I want them to have a future
Date: Monday, September 26, 2022 3:55:36 PM

Staff Public Comment,

I'm very frustrated. I don't know what it will take to get you, our decision makers, to do the right
thing and vote to protect your constituents from the worst ravages of the climate crisis. We’re
already seeing unprecedented drought, unprecedented heat waves, unprecedented wildfires.
As these all worsen—as they will—what will you do? At what point will you prioritize our future
over short-term profit?

We had a heat wave up to 116° this year, what about when it reaches 120° or 130° or 150°?
Our bodies are limited in what they can tolerate and there will come a time when it is too hot to
survive. Way before that point, crops will fail and ecosystems collapse.

You are responsible. It is within your power to begin the transition to safer future by taking
appropriate steps outlined in a strong Climate Action Plan. Unfortunately, the CAP you're
voting on is not strong, is not appropriate for this threat, and is basically the business as usual
that got us into this mess in the first place. You know this. It's time to stop kicking the climate
can down the road and do what you were elected to do—protect your constituents!

You already know all this, but here are the problems with the current draft CAP: 
• Support for massive high-GHG sprawl development, rather than feasible infill; 
• Lack of environmental analysis, using a 2011 analysis done before the CAP existed is
unacceptable; 
• Vague, unenforceable, and/or unfunded measures; 
• CEQA-streamlining function, meaning future development will avoid further GHG-impact
analysis and only need to comply with the CAP’s measures, no matter how weak. NO!!

Fix the CAP to actually address the climate crisis and then implement the measures we need.
Or vote this draft CAP down and send it back to the drawing board. DO NOT allow this
pathetic inadequate excuse of a CAP to be passed!! We all deserve better, and especially our
children, who are facing a scary future due to the negligence of decision makers. Do better!!

Laurie Litman 
llitman@pacbell.net 
301 27th St 
Sacramento, California 95816

mailto:llitman@pacbell.net
mailto:climateactionplan@saccounty.net


From: Kathryn Pettit
To: PER. climateactionplan; Kennedy. Supervisor; Rich Desmond; Supervisor Serna; Nottoli. Don; Frost. Supervisor
Cc: Josh Chatten-Brown; County Executive; Smith. Todd; Travis. Lisa
Subject: Comments on the August 2022 Final Climate Action Plan and Addendum to the General Plan Environmental

Impact Report
Date: Monday, September 26, 2022 3:57:50 PM

Dear Supervisors Kennedy, Desmond, Serna, Nottoli, and Frost:

On behalf of the Sierra Club Sacramento Group of the Mother Lode Chapter, we provide the
attached comments on the August 2022 Final Climate Action Plan and Addendum to the
General Plan Environmental Impact Report. Please confirm receipt.

Thank you for your time and consideration. 

Sincerely,
Katie Pettit

 2022-09-26 FINAL CBCM Sacramento CAP Letter.pdf

-- 

Kathryn Pettit

CHATTEN-BROWN, CARSTENS & MINTEER 

Tel: 323-348-1877

www.cbcearthlaw.com

mailto:kmp@cbcearthlaw.com
mailto:climateactionplan@saccounty.net
mailto:SupervisorKennedy@saccounty.net
mailto:RichDesmond@saccounty.net
mailto:SupervisorSerna@saccounty.net
mailto:nottolid@saccounty.gov
mailto:SupervisorFrost@saccounty.net
mailto:jrcb@cbcearthlaw.com
mailto:CountyExecutive@saccounty.net
mailto:smithtodd@saccounty.net
mailto:TravisL@saccounty.gov
https://drive.google.com/file/d/1euQUjEvp_Pz31iKPKKyD08vdCoSWyq_j/view?usp=drive_web
https://drive.google.com/file/d/1euQUjEvp_Pz31iKPKKyD08vdCoSWyq_j/view?usp=drive_web
http://www.cbcearthlaw.com/


 
 
 

 
Hermosa Beach Office 
Phone: (310) 798-2400 
 

San Diego Office 
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Chatten-Brown, Carstens & Minteer LLP 
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Kathryn Pettit 

Email Address:  
kmp@cbcearthlaw.com  
Direct Dial:  
323-348-1877 

 

 

September 26, 2022 

 

Via e-email:   

County of Sacramento Board of Supervisors (ClimateActionPlan@saccounty.gov) 

Supervisor Patrick Kennedy (SupervisorKennedy@saccounty.net)  

Supervisor Rich Desmond (richdesmond@saccounty.net)  

Supervisor Phil Serna (SupervisorSerna@saccounty.net)  

Supervisor Don Nottoli (nottolid@saccounty.net)  

Supervisor Sue Frost (SupervisorFrost@saccounty.net) 

 

Re:  Comments on the August 2022 Final Climate Action Plan and Addendum to 

the General Plan Environmental Impact Report  

 

Dear Supervisors Kennedy, Desmond, Serna, Nottoli, and Frost:  

 

On behalf of the Sierra Club Sacramento Group of the Mother Lode Chapter (Sierra 

Club), we urge the Board of Supervisors to deny approval of the Final Climate Action Plan 

(Final CAP or CAP) in its current form. The Final CAP needs specific and enforceable 

performance standards and timelines, detailed programs and economic analysis, and dedicated 

funding. Otherwise, it is set up to fail.  

 

The CAP is only attempting to address a small piece of the necessary reductions to meet 

the CAP’s target, relying on projected reductions from State and federal legislation.1 The State 

has made it very clear that it will not meet its targets without actions by local governments, 

especially concerning land use and reductions to Vehicle Miles Travelled (VMT).2  

 

Preparing a CAP is not an easy undertaking, and we appreciate the work done so far by 

County staff. The Final CAP did not remedy the deficiencies that many commenters, including 

our firm, identified in the February 2022 Revised Final Draft CAP (Revised CAP). Rather, the 

Final CAP takes several steps backward from the Revised CAP, diluting the few binding, 

 
1 Table 3 in the Final CAP demonstrates a Community GHG Emissions Reduction Target of 

3,205,398 MT CO2e, and forecasts reductions of 2,352,991MT CO2e from other entities’ 

actions, which make up the majority of reductions to meet the target. 
2 See Senate Bill No. 375. (Available at: http://www.leginfo.ca.gov/pub/07-08/bill/sen/sb_0351-

0400/sb_375_bill_20080930_chaptered.pdf [“The transportation sector is the single largest 

contributor of greenhouse gases. . . it will be necessary to achieve significant additional 

greenhouse gas reductions from changed land use patterns and improved transportation. Without 

improved land use and transportation policy, California will not be able to achieve the goals of 

AB 32 . . .”].)  
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timeline-based commitments that were previously included. In response to comments on the 

potential for M-GHG-30 to facilitate greenfield sprawl absent sufficient safeguards, the County 

simply removed the measure. This does not relieve the County of the responsibility to address 

the emissions from those high GHG developments. M-GHG-30 should be reinstated in the CAP 

with revisions to prevent the potential for misuse due to its vagueness and lack of safeguards. 

Further, in order to ensure that new development does not impact the County’s ability to meet its 

greenhouse gas (GHG) reduction targets, the County should analyze the creation of a local in-

County GHG mitigation program in a legally adequate Environmental Impact Report (EIR), and 

commit to requiring that all GHG mitigation occur in the County to ensure it can verify and 

enforce the GHG reductions.   

 

The Final CAP is a plan to plan. It avoids binding the County to specific, enforceable 

targets, despite the fact it is proffered as both mitigation for the County’s community and 

government GHG emissions, and to streamline future project-specific environmental review.     

 

Finally, an EIR is needed to address the issues identified in this letter, including the 

changed analysis for the County’s baseline GHG inventory and to ensure the CAP is legally 

enforceable.   

   

I. The Final CAP Lacks Sufficient Detail to Be Considered “Qualified,” and 

Fails as a Mitigation Measure. 

 

The Final CAP is intended to “serve as the County’s qualified ‘plan for the reduction of 

GHG emissions,’ in accordance with criteria identified in Section 15183.5 of the California 

Environmental Quality Act (CEQA) Guidelines. This would allow the CAP to facilitate 

streamlining of GHG emissions analyses for individual development projects …”  (Final CAP,3 

p. 2.) In particular, Section 15183.5 requires a Qualified CAP to “[s]pecify measures or a group 

of measures, including performance standards, that substantial evidence demonstrates, if 

implemented on a project-by-project basis, would collectively achieve the specified emissions 

level;” and “[e]stablish a mechanism to monitor the plan’s progress toward achieving the level 

and to require amendment if the plan is not achieving specified levels.”  

 

A. The County Fails to Sufficiently Answer Concerns Raised About the Lack of 

Detail and Specific Performance Standards.   

 

Members of the community, environmental groups, and the Sacramento Metropolitan Air  

Quality Management District (SMAQMD) commented on the CAP’s lack of specific 

performance standards and targets, and mechanisms to monitor the CAP’s progress towards each 

measure’s target.  

 

SMAQMD detailed concerns in its April 9, 2021 comment on the Draft CAP, which have 

not been fully addressed in the Final CAP:  

 
3 All cites of the Final CAP are to the “Comparison to Revised Final CAP” version, available on 

the County’ Climate Action Plan website.  
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[T]he implementation strategies lack detail and instead focus on soft action such as 

education, outreach, and promotion. Most measures do not have concrete, 

enforceable requirements, policies, ordinances, or other hard mechanisms 

necessary to achieve quantifiable reductions. Moreover, for many measures, 

responsibilities and leadership are devolved onto partner organizations and 

programs. Ultimately, the measures rely upon voluntary actions by the community 

in response to the County’s outreach efforts.  

 

SMAQMD expressed particular concern with GHG-01, which purports to deliver  

much of the CAP’s reductions, and stated the need for agriculture easements as well as “more 

direct strategies, such as financial incentives, policies, and ordinances to minimize or eliminate 

farmland conversion” rather than the current “light actions.”  In response, the County only 

revised its participation rates downward, rather than strengthen the measure. (Final CAP, pp. 19-

21.)    

 

While the County made some improvements in the Revised CAP, many of these 

measures still include caveats, and the Final CAP backtracked on several timelines, as discussed 

in Section I(b). The Final CAP still ultimately avoids performance standards or quantification for 

too many of its measures.  

 

The Sacramento Environmental Commission (SEC), a joint commission appointed by the 

County and surrounding cities, commented on the Revised CAP and cautioned: “we continue to 

be concerned that the CAP be considered ‘Qualified’ because of the lack of detail addressing 

how the measures will be implemented.” SEC specifically highlighted concerns over Measures 

GHG-1, GHG-06, M-GHG-07, GHG-11, and GHG-4, which make up 82% of emission 

reductions. The SEC also noted the CAP’s failure to address transportation-related emissions.  

 

 The Final CAP’s lack of details, and how that affects the likelihood of receiving funding, 

was also flagged by a commenter who worked for over 10 years in the Grants Department at the 

California Natural Resources Agency. (Comments on Revised Final Draft CAP, pp. 335-336; 

Exhibit A [CV4].) The commenter noted, “It always disappointed me and my colleagues at the 

California Natural Resources Agency, when Sacramento County and the City of Sacramento 

rarely applied for funding from any of our grant programs. And when they did apply, often they 

were not competitive.” The commenter provided examples of sufficiently detailed projects that 

have received funding. In contrast, in the case of the Final CAP, “the groundwork has not been 

laid,” “assessments have not been done,” and “partnerships are not in place.” The County 

provided a two-sentence response: “The comment provides insight to the grant funding process. 

The comment is noted.” (Responses to Comments (“RTC”), p. 52.)    

  

  The failure to incorporate enforceable measures, lack of reductions in the transportation 

sector, and approval of greenfield sprawl projects violates CEQA. (Sierra Club v. County of San 

 
4 Accessed online, available at: 

https://www.imls.gov/sites/default/files/curriculum_vitae.laurie_heller.2016.pdf 
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Diego (2014) 231 Cal.App.4th 1152, 1169 [County “cannot rely on unfunded programs to 

support the required GHG emissions reductions”].) “The record shows that transit-related 

measures are either unfunded, that the County is not making meaningful implementation efforts, 

and in some instances that the County is acting contrary to mitigation measures incorporated into 

the general plan update PEIR.” (Ibid.)  

 

In response to comments on the Final CAP’s reliance on voluntary measures and 

partnerships, lack of detailed performance standards, deferral of studies, and avoidance of 

commitments for the individual measures, the County relies on the fact that the various measures 

within the CAP are not themselves mitigation measures, and asserts the General Plan EIR only 

required preparation of a CAP as mitigation. (RTC, p. 7 [“Preparation and adoption of a CAP 

policy document is the mitigation action prescribed by GP EIR Mitigation Measure CC-1.”]) As 

discussed in Section II, infra, the CAP fails to satisfy the mitigation measure requirements of the 

General Plan.  

 

Further, the County does not quantify 14 of the 31 measures. While we recognize not 

every measure can be quantified, there are several measures that could be quantified now, such 

as GHG-09 or GHG-21. Where the data is available, the CAP must conduct the analysis. More 

quantification allows more robust tracking of the CAP’s progress in reducing emissions.  

 

In responding to comments, the County also indicates that because CEQA Guidelines 

Section 15183.5 includes references to substantial evidence, this precludes the need to 

incorporate enforceable performance standards or targets. (RTC, p. 28-29, p. 7 [“The GHG 

reduction and resiliency measures contained within the body of the Final CAP document are not 

mitigation measures subject to the enforceability standards outlined in the CEQA Guidelines for 

mitigation measures. Rather, the Final CAP identifies a menu of policy measures/actions the 

County can implement to achieve GHG reduction targets identified in Mitigation Measure CC-

1”].) This demonstrates the County’s false view that it does not need to meet any of the 

individual measures. Further, the CAP’s deficiencies preclude a finding of substantial evidence 

the measures will be effective.  

 

The State Office of Planning and Research’s (OPR’s) Guidance on climate action plan 

measures notes a “number of published court cases address the need for feasible and enforceable 

emission reduction measures,” and the “decision in Communities for a Better Environment v. 

City of Richmond (2010) 184 Cal. App. 4th 70 provides guidance on the level of detail that is 

needed” where the “court observed that to be adequate, a plan should include measures that are 

‘known to be feasible’, ‘coupled with specific and mandatory performance standards to ensure 

that the measures, as implemented, will be effective.” (Id. at p. 94) While not every measure 

needs to be mandatory, OPR and case law indicate mandatory and specific measures are 

required.5  

 

 

 

 
5 https://opr.ca.gov/docs/OPR_C8_final.pdf. [p. 229-230]  

https://opr.ca.gov/docs/OPR_C8_final.pdf
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The Court of Appeal also explicitly rejected a similar approach:  

 

As a plan-level document, the CAP is required by CEQA to incorporate mitigation 

measures directly into the document: ‘A public agency shall provide the measures 

to mitigate or avoid significant effects on the environment are fully enforceable 

through permit conditions, agreements, or other measures. Conditions of project 

approval may be set forth in referenced documents which address required 

mitigation measures or, in the case of the adoption of a plan, policy, regulation, or 

other public project, by incorporating the mitigation measures into the plan, policy, 

regulation, or project design.’ (Pub. Resources Code, § 21081.6, subd. (b), italics 

added.) 

 

(Sierra Club v. Cnty. of San Diego (2014) 231 Cal. App. 4th 1152, 1173.) 

 

The City of San Diego took a similar stance that its CAP’s individual measures were not 

themselves enforceable, when facing criticism for its failure to implement the individual 

measures within its CAP. Climate Action Campaign filed a lawsuit this past month.6  

 

Finally, the Final CAP states: “While this version of the CAP does not meet the carbon 

neutrality goal through quantified measures, it does provide the flexibility for the plan to change 

over time to take additional steps that will meet the goals of the Climate Emergency Resolution.”  

(Final CAP, p. 9.) Yet, the County admitted it is deferring addressing how it will achieve carbon 

neutrality, contrary to the Board’s 2020 Climate Emergency Declaration. (Exhibit B [article].) 

The County’s provided reason that it “want[s] that CAP in place” to work towards carbon 

neutrality cannot excuse the CAP’s legal deficiencies, as nothing is preventing the County from 

implementing the actions in the CAP today. 

 

B. Revisions to the Final CAP Render the CAP Even More Opaque and 

Unenforceable from the Prior Revised CAP.      

 

The Final CAP lacks performance standards and enforceable commitments for various 

quantified and unquantified reduction measures. Further, the Final CAP weakened some of the 

few commitments that were previously in the Revised CAP to afford greater “flexibility.”   

 

Of particular concern is the Final CAP’s dilution of start dates of Measures GHG-04, 

GHG-05, GHG-06, GHG-07, GHG-29 by adding “or 6 months after the availability of a cost-

effectiveness study prepared by the California Statewide Codes and Standards Reach Codes 

Team (Statewide Reach Codes Team), whichever is later…” (Final CAP, p. 22-24, emphasis 

 
6 https://www.cbs8.com/article/news/local/san-diego-climate-group-sues-city-over-climate-

action-plan/509-8980fa39-67e6-447b-b999-b23e969ca6d0.  

https://www.cbs8.com/article/news/local/san-diego-climate-group-sues-city-over-climate-action-plan/509-8980fa39-67e6-447b-b999-b23e969ca6d0
https://www.cbs8.com/article/news/local/san-diego-climate-group-sues-city-over-climate-action-plan/509-8980fa39-67e6-447b-b999-b23e969ca6d0
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added.) These edits allow the County avoid implementation completely if the cost effectiveness 

study is not completed and pushes implementation out indefinitely.7  

 

Further, there is the possibility that the County will find the measures “infeasible.” These 

studies should be completed before CAP approval. In response to Citizens’ Climate Lobby’s 

comment on the impropriety of making measures GHG-05 and -07 contingent on feasibility 

studies, the County acknowledged this possibility but brushed aside the concern: “Quantification 

is based on whether there is substantial evidence available to support a certain reduction, not on 

the likelihood of implementation. If the Board were to reject the proposed reach codes, based on 

the feasibility analyses or some other concern, the Final CAP would be revised to reflect this 

change.” (RTC, p. 62.) 

 

M-GHG-08 was also diluted, “to provide flexibility to contractors,” where “if infeasible 

or unavailable, Measure GHG-08 now allows contractors to use equipment that would achieve 

similar GHG emissions.” (RTC, p. 22.) Yet, feasibility is not defined, nor is the alternative 

“equipment” identified.  

 

The electrification component of GHG-04, was also diluted for “flexibility,” which now 

allows the Board of Supervisors to consider extending a limited exemption until certain 

technology is “feasible and available,” without defining the term “feasible.”  

 

The County also replaced references to any participation “objective” with “[a]ssumed 

participation.” (Final CAP, p. 23, 25, 26.) This seems to remove any commitment that the rates 

should be achieved. Participation rates for GHG-25 were more than halved in this Final CAP too. 

(Final CAP, p. 40.) As we detailed in our previous letter on the Revised CAP (addressing 

Measure GHG-1), the County simply dropped expected participation rates rather than include 

hard actions and binding requirements to garner confidence those rates will be met.  

 

Rather than address the lack of GPA projects in the CAP inventory and remedy GHG-

30’s deficiency and potential for misuse, the County simply removed the carbon neutrality 

measure (M-GHG-30) and removed the infill fee (M-GHG-23).  Yet, these emissions are still 

occurring in the County—affecting the inventory and forecast—and preventing the County from 

meeting its targets. The County should not develop beyond its UPA. Both GHG-23 and GHG-30 

need to be retained to discourage high-GHG development and ensure adequate GHG mitigation, 

but with revisions to prevent misuse and facilitation of sprawl and to ensure enforceability. The 

County must also require evaluation of the loss of carbon sequestration in the CAP for all new 

development.   

 

Finally, while we approve of the inclusion of a measure to “Participate In Infill 

Programs,” GHG-31 is illusory and unenforceable, and there are no targets or specific actions 

required. The County revised the Final CAP to add citations to existing various General Plan 

 
7 The Final CAP also revised GHG-17, “Improve Bicycle Network and Facilities” to push back 

the date from 2026 to 2030. Pushing out the timeline on these measures casts further doubt on 

the CAP’s ability to achieve reductions by 2030. 
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policies that purportedly promote infill. (Final CAP, pp. 10-15.)  Yet, this only serves to 

underscore that the County is acting contrary to its General Plan and the Final CAP by approving 

55,000 dwelling units and planning 50,000 more outside of the Urban Policy Area (“UPA”) 

and/or Urban Services Boundary (“USB”).   

 

II. The Final CAP Fails to Satisfy the General Plan’s Requirements Under 

Mitigation Measure CC-1 and CC-2. 

 

The County’s General Plan incorporated two mitigation measures to address the 

County’s impacts to climate change. Measure CC-1 states: “It is the goal of the County to reduce 

greenhouse gas emissions to 1990 levels by the year 2020. This shall be achieved through a mix 

of State and local action.” Under Measure CC-2, “The following shall be included as 

implementation measures . . . 

 

A. The County shall adopt a first-phase Climate Action Plan, concurrent with approval 

of the General Plan update, that contains the following elements and policies: 

a. The County shall complete a GHG emissions inventory every three years to 

track progress with meeting emission reduction targets. 

b. The County shall adopt a Green Building Program by 2012, which shall be 

updated a minimum of every 5 years. 

c. The County shall enact a Climate Change Program that includes the following:  

i. A fee assessed for all new development projects for the purpose of funding 

the ongoing oversight and maintenance of the Climate Action Plan.  

ii. Reduction targets that apply to new development (Table CC-9). 

d.  A section on Targets that discusses the 2020 reduction target.  

 

B. The County shall adopt a second-phase Climate Action Plan within one year of 

adoption of the General Plan update that includes economic analysis and detailed 

programs and performance measures, including timelines and the estimated 

amount of reduction expected from each measure.” 

 

First, the General Plan EIR Mitigation Measures CC-1 explicitly states the County 

“shall” achieve the GHG targets. As discussed in Section II, the Final CAP’s deficiencies erode 

confidence the targets will be achieved.  

 

Further, CC-2 requires “economic analysis and detailed programs and performance 

measures,” including timelines. There is no economic analysis, nor detailed programs.  Rather, 

the CAP defers meeting the mitigation measure’s requirements and relies on the development of 

future programs. (Final CAP Measures GHG-01, GHG-04, GHG-05 [accredited local carbon 

offset program], GHG-06, GHG-09, GHG-11.)   

 

 We also note that the County has not complied with other mandates of Mitigation 

Measure CC-2, including completion of a GHG inventory every three years after the First Phase 
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CAP. It also does not appear that the County adopted a Green Building Program.8 Sierra Club is 

also not aware of any Climate Change Program having been established. Rather, certain 

developers with pending projects and requested expansions of the USB/UPA were asked to 

contribute to this CAP. (Exhibit C [Sacramento Bee Article].) It does not appear that there were 

programmatically assessed fees. 

 

 The CAP also conflicts with the Phase Climate Action Plan: Strategy and Framework 

Document (“Phase 1 CAP"), which sets the framework for the CAP. The County dismissed 

comments on the Final CAP’s divergence from the Phase 1 CAP’s emphasis on land use on the 

grounds that “the strategy document does not…indicate that the Final CAP is the appropriate 

mechanism for changing land use patterns.” (RTC, p. 14.)  

 

 Yet, the Phase 1 CAP states: “This document summarizes actions the County has already 

taken within its jurisdictional control and identifies a menu of future actions.” (Phase 1 CAP, p. 

2, emphasis added.) In describing these actions, the Phase 1 CAP identifies as “[a]ctions [that] 

are presented in this plan” to “[r]educe total vehicle miles traveled per capita” under the 

“Transportation and Land Use” Section. (Phase 1 CAP, p. 5, emphasis added.) It also includes: 

“Protect important farmlands, rangelands and open space from conversion and encroachment and 

maintain connectivity of protected areas.” (Ibid.) Chapter 3 of the Phase 1 CAP lists “Potential 

Actions to Reduce Vehicle Miles Traveled,” which includes “Require and Promote Transit 

Oriented Development.” (Phase 1 CAP, pp. 40-41, emphasis added.) Thus, the Phase 1 CAP 

envisioned land use-related measures as part of the CAP strategies, contrary to the County’s 

assertions. The Phase 1 CAP states, “This document is the first tier of the County’s Climate 

Action Plan. It sets the foundation for the Sacramento County Government Operations CAP 

(currently in development) and likely a Community-Wide CAP.” (Phase 1 CAP, p. 11.)  

 

The County also responds to comments by stating: “The Final CAP updates and 

supersedes the existing, preliminary CAP documents (i.e., CAP-Strategy and Framework 

Document and CAP- Government Operations).” (RTC, p. 2.) Yet, the Phase 1 CAP explicitly 

states: “The County is using a tiered approach to develop its Climate Action Plan. This Strategy 

and Framework Document represents the first tier.” (Phase 1 CAP, p. 11.) 

 

Finally, the CAP itself needs to demonstrate it will be successful as a mitigation measure. 

“Mitigating conditions are not mere expressions of hope.” (Lincoln Place Tenants Assn. v. City 

of Los Angeles (2005) 130 Cal.App.4th 1491, 1508.) The County cannot wash its hands of the 

commitment to ensure the CAP measures’ success on the grounds they are not mitigation 

measures themselves.  

 

 

 

 

 
8 A website was established ((https://building.saccounty.gov/Pages/GreenBuilding.aspx) but it is 

not clear if there is an actual program to facilitate this or if the website has been updated.  

https://building.saccounty.gov/Pages/GreenBuilding.aspx
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III. The CAP’s Analysis Raises Significant Concern Over its Analysis of the 

County’s Inventory, Forecast, and Targets.  

 

Through the County’s utilization of the 2015 baseline year, quantification of other 

entities’ actions, and omission of SACOG-designated Sphere of Influence (SOI) areas, the 

County can claim achievement of its “target” from Day 1, up until around 2029. (Final CAP, p. 

9.) This is demonstrated in Figure 2 of the Final CAP (“Summary of Community Forecast 

Emissions, Emissions Reductions and Remaining Emissions Gap”):  

 

 
 

In its response to comments on the Revised CAP, the County admits that the 2015 

Greenhouse Gas Emissions Forecast Memo indicates that VMT associated with SACOG-

designated “Sphere of Influence (SOI) Areas within Sacramento County” were not included in 

the inventory, but simply asserts without evidence that such projects would require 

incorporation, therefore it is appropriate to not include their emissions. First, cities are not 

required to incorporate projects within their SOI, and approval is required from the Sacramento 

Local Agency Formation Commission (LAFCO) before incorporation of SOI lands (RTC, p. 43). 

Therefore, the lands are under the County’s control and should be included in the inventory. 

Guidance for Local Government Emissions anticipate the potential for incorporation of SOI 

lands, noting baseline inventories can later be revised if lands are annexed.9 Further, this does not 

explain why SOI emissions were previously included in the 2005 inventory but are now 

excluded.  

 

Most importantly, the County fails to address our comment that the 2015 Forecast Memo 

admits that decreases in the VMT sector since the 2005 inventory could be attributed to omission 

of VMT from areas located with SOI areas in the region. Omission of these emissions from the 

 
9 ARB Local Government Operations Protocol, p. 162, available at: 

https://www.arb.ca.gov/cc/protocols/localgov/pubs/lgo_protocol_v1_1_2010-05-03.pdf. 

https://www.arb.ca.gov/cc/protocols/localgov/pubs/lgo_protocol_v1_1_2010-05-03.pdf
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2015 inventory results in a lower number of “needed” reductions.10 In the General Plan EIR, the 

2005 inventory reported 3,610,937 CO2e annual transportation emissions (EIR, 12-27), whereas 

the CAP reports 1,695,127 annual baseline vehicle emissions. (CAP, p. 4.)  Adding to the 

confusion, the 2015 Forecast Memo only reported 2,066,970 MTCO2e per year for the 2005 

Inventory. (p. 4.)   

 
 

Further, the General Plan forecasted by 2030 that there would be 8,689,861 MTCO2e in 

annual on-road emissions and 4,389,286 MTCO2e per year in annual off-road emissions. (EIR, 

p. 12-29.)  

 

 
While new federal and state standards, incorporated into updated models, will 

understandably adjust this trajectory downward, the magnitude of the reduction is not explained.   

 

 
10 The selection of baseline data has major implications on whether a CAP “meets” its targets. 

The City of San Diego faced criticism for its utilization of outdated data that allowed it to claim 

success from the beginning. 

(https://www.sandiegouniontribune.com/news/environment/story/2020-12-30/san-diego-

continues-to-tout-greenhouse-gas-reductions-that-never-happened.)  

https://www.sandiegouniontribune.com/news/environment/story/2020-12-30/san-diego-continues-to-tout-greenhouse-gas-reductions-that-never-happened
https://www.sandiegouniontribune.com/news/environment/story/2020-12-30/san-diego-continues-to-tout-greenhouse-gas-reductions-that-never-happened
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The Final CAP still heavily relies on projected GHG reductions from SMUD’s 2030 

Clean Energy Vision and 2030 Zero Carbon Plan (ZCP). SMUD’s 2030 Clean Energy Vision 

and ZCP puts forth a laudable goal. But, it is still only a goal. And the Final CAP does not 

include any specified, quantified binding commitments of the County to help SMUD achieve that 

goal, despite the fact that SMUD’s letter emphasized the County is a critical partner to ensure the 

ZCP’s success. (SMUD March 22, 2022 Letter, p. 1.)11  

 

The County is taking responsibility for addressing only a small percentage of needed 

reductions, and still fails to remedy the deficiencies discussed throughout this letter.  

 

A. Projects Outside the UPA/USB Affect the Inventory and the County’s Ability 

to Meet its GHG Targets, and Still Need to Be Addressed. 

 

After we identified that various pending and approved greenfield development  

projects would impede the CAP’s promised targets absent a firm showing M-GHG-30 will 

achieve carbon neutrality, the County simply removed the measure and did not provide any 

responses on the grounds the issue was moot. The concerns raised focused on the vagueness of 

M-GHG-30 and its potential for misuse via undefined offsets.  

 

 Many of these projects are approved or pending, and will create an enormous amount of 

GHG emissions in the County that need to be addressed to ensure the County and State’s GHG 

reduction goals are not obstructed. Annually, the Mather South Community Master Plan will 

create 70 million VMT, the Jackson Township Specific Plan will create over 100 million VMT, 

Newbridge will create over 60 million VMT, and Cordova Hills will create over 351 million 

VMT.12 

 

After various environmental groups and community members raised concern over the 

CAP’s failure to address the largest source of GHG emissions—the transportation sector—the 

County asserted the CAP is not the forum to do so. (RTC, Theme 2 [“The General Plan 

document and the policies contained therein, not the Final CAP, are the County’s tools that guide 

application of its land use authority over the type and location of land use development that is 

allowed to occur in the unincorporated areas of the County”].) The Court of Appeal explicitly 

rejected the County of San Diego’s similar contentions that the CAP is not the place to address 

land use and VMT. 

 

 
11

 The County also relies on SMUD’s analysis, which does not adequately explain why the 

emissions reduction for energy are calculated based on reduction relative to the “business-as-

usual” baseline and not as a reduction relative to the emissions that occurred in 2015, and what 

impact this had on the projected reductions. (Id. at p. 2.)    
12 Appendix AQ-GHG-1.pdf (saccounty.net) [p. 300], 16.Apdx TR-1 Jackson Township TIA.pdf 

(saccounty.net) [p. 594 reporting 297,769 daily VMT]; NSP GHG Plan_REVISED-track 

changes (00552097-2).DOCX (saccounty.net) [p. 271]; 03-12-13 ORD Section 613-18.7 - 

August 2018 Master Plan Part 5of6.pdf (saccounty.net) [p. 58.] 

https://planning.saccounty.net/PlansandProjectsIn-Progress/Documents/Growth%20Area%20Plans/Mather%20South/DEIR%20-%201.8.19/Appendix%20AQ-GHG-1.pdf
https://planning.saccounty.net/PlansandProjectsIn-Progress/Documents/Jackson%20Highway%20Area%20Master%20Plans/Jackson%20Township/DEIR(9.16.19)/16.Apdx%20TR-1%20Jackson%20Township%20TIA.pdf
https://planning.saccounty.net/PlansandProjectsIn-Progress/Documents/Jackson%20Highway%20Area%20Master%20Plans/Jackson%20Township/DEIR(9.16.19)/16.Apdx%20TR-1%20Jackson%20Township%20TIA.pdf
https://planning.saccounty.net/PlansandProjectsIn-Progress/Documents/Growth%20Area%20Plans/Newbridge/Appendix%20CC-1%20NSP_GHGRP_7.20.20.pdf
https://planning.saccounty.net/PlansandProjectsIn-Progress/Documents/Growth%20Area%20Plans/Newbridge/Appendix%20CC-1%20NSP_GHGRP_7.20.20.pdf
https://planning.saccounty.net/PlansandProjectsIn-Progress/Documents/Growth%20Area%20Plans/Cordova%20Hills/03-12-13%20ORD%20Section%20613-18.7%20-%20August%202018%20Master%20Plan%20Part%205of6.pdf
https://planning.saccounty.net/PlansandProjectsIn-Progress/Documents/Growth%20Area%20Plans/Cordova%20Hills/03-12-13%20ORD%20Section%20613-18.7%20-%20August%202018%20Master%20Plan%20Part%205of6.pdf
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At oral argument, the County also asserted that the CAP is “not a land use plan, but 

an emissions reduction plan” and, therefore, project alternatives should also be 

focused on emission reduction, not land development as in a smart growth plan. 

This argument is untenable, however, because the County overstates the purported 

distinction between land use and GHG emissions. GHG emission reduction 

targeted by Assembly Bill No. 32 and other legislation is concerned with human 

activities contributing to climate change. To state the obvious, the amount of GHG 

emissions from agricultural land and open space will be vastly different if that same 

land contains 14,000 homes, roads, and infrastructure. Land use often drives GHG 

emission levels. Therefore, a smart growth land use alternative is reasonably related 

to GHG emission reduction. 

 

(Golden Door Properties, LLC v. County of San Diego (2020) 50 Cal.App.5th 467, 549.)  

 

The General Plan EIR also envisioned the CAP as a forum to address VMT and land use 

related emissions, noting goals should include reductions to VMT and actions include an 

emphasis on mixed use and higher density development and implementation of technologies and 

planning strategies that improve nonvehicular mobility. (EIR, 12-33.)   

 

The County also does not address questions about the extent certain projects within the  

UPA/USB, but not included in the SACOG projections, are addressed in the CAP inventory. The 

County’s response to our question about the propriety of the Final CAP’s inventory and forecast 

only raises further questions. The County states that “The Final CAP relies upon [SACOG] jobs 

and employment assumptions but does not assign growth to a specific geographic location 

because GHG emissions are a regional air quality concern.” (RTC, p. 44.) This approach flies in 

the face of the State’s focus on the relationship between urban sprawl and GHG emissions, 

reflected in the passage of Senate Bill 743 and the shift to analyze vehicle miles travelled 

(VMT). It also raises questions about how the GHG inventory calculated emissions from project 

related vehicles. Further, the County’s EIR noted that certain parts of General Plan development 

were not included in SACOG projections (EIR, p. 12-40 to 41.) 

 

Finally, the County claims that its removal of M-GHG-30 renders comments on the 

Addendum and Final CAP’s failure to include a cumulative impacts moot. The CAP will still be 

used to streamline development, an impact previously not considered, within the context of 

several high-GHG projects. These should be studied. (Golden Door Properties, supra, 50 

Cal.App.5th 467, 526-533.) The Addendum failed to consider the cumulative impacts of the 

various approved and pending greenfield projects, and how this impacts the County’s ability to 

meet its GHG targets.  

  

IV. The County Proposes an Offset Program as Part of Its Mitigation, But Then 

Improperly Defers the Development of the Program. 

 

Commenters had asked for clarification on the carbon offsets program that the Final CAP  

incorporates as a measure, and cautioned that absent enforceable safeguards, carbon offsets will 

not ensure their alleged GHG reductions. The County’s responses parrot the Final CAP’s vague 
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description, and promises to deal with these details later without committing to conduct an EIR. 

(RTC, p. 45 [“This is an idea the County will be exploring, if needed … and more details would 

be developed as part of the exploration process”].) However, the CAP seems to operate as an 

approval of the offset program, especially since it incorporates references to the program in the 

Project CAP Consistency Checklist and various mitigation measures. (Final CAP, p. I-5) The 

County should not be able to claim at a later time that the CAP operated as approval of a project 

when there was no information disclosed on how that project would operate.  

 

CEQA requires the disclosure of information reasonably available now. The County 

states it “is committed to keeping funds local. The emphasis would be on local/regional 

reductions first, before expanding further.” (RTC, p. 65.) Sierra Club would applaud this if the 

County actually committed to keeping reductions local. The County is already relying on carbon 

offsets for several greenfield projects, which will allow offsets outside of California.13  

 

Sierra Club supports the County’s references to local projects, such as electrification 

retrofits. (RTC, p. 46.) But, these are just references and examples. Absent commitments and 

safeguards, offsets only facilitate increased pollution without delivering ensured reductions. This 

is because an “offset” allows for increased and/or continued GHG emissions, based on the 

premise that the GHGs are being reduced elsewhere. If the “offset” is illusory, the allowed GHG 

emissions are completely unmitigated. This is especially problematic where “offsets” are used to 

allow greenfield projects that are antithetical to the State’s GHG reduction strategies.  

 

Sacramento residents—and the climate—need more than non-binding examples of what 

could be done.  The EIR for the Final CAP should evaluate the requirement that any future 

carbon offset program be local and County-run within the 6 County SACOG region. The General 

Plan’s requirement that the CAP GHG reductions “shall be achieved through a mix of State and 

local action” demonstrate that the mitigation must occur through State regulatory actions—which 

have already been incorporated into the emission forecast—and local action. (See Exhibit D 

[Superior Court ruling finding County of San Diego General Plan required offsets to be local 

based on a General Plan’s similar use of “local” and “community” oriented language].) The 

Phase 1 CAP also only discusses “offsets” within a local context: “County could explore ways to 

create offset programs which provide local revenues for local climate change projects.” (Phase 1 

CAP, p. 87.) Therefore, the mitigation bank must allow only local projects. 

 

Further, the CAP references the creation of a VMT Mitigation Program in Measure 

GHG-11, without indicating if this would be the same as the offset program or whether 

mitigation would be required to be local. The County responded to comments: 

 

 
13https://planning.saccounty.net/PlansandProjectsInProgress/Documents/Growth%20Area%20Pl

ans/Newbridge/NewBridge_Revised_Final_EIR_Vol_1_9.25.20.pdf, pp. 64-65 [Newbridge EIR 

allowing purchase offsets from (i) a CARB-approved registry, such as the Climate Action 

Reserve, the American Carbon Registry, and the Verified Carbon Standard; (ii) any registry 

approved by CARB to act as a registry under the California Cap and Trade program; or (iii) 

through the CAPCOA GHG Rx and the SMAQMD.]   

https://planning.saccounty.net/PlansandProjectsInProgress/Documents/Growth%20Area%20Plans/Newbridge/NewBridge_Revised_Final_EIR_Vol_1_9.25.20.pdf
https://planning.saccounty.net/PlansandProjectsInProgress/Documents/Growth%20Area%20Plans/Newbridge/NewBridge_Revised_Final_EIR_Vol_1_9.25.20.pdf
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Measure GHG-11 requires a 15 percent reduction in daily VMT compared to the 

regional average as specified in Sacramento County’s Transportation Analysis 

Guidelines … As indicated in the measure, “[d]etailed feasibility criteria will be 

developed and will include appropriate economic considerations.” As part of the 

implementation of this measure, the County would develop and adopt a VMT 

mitigation program that would identify projects.  

 

As part of the implementation of this measure, the County would develop and adopt 

a VMT mitigation program that would identify projects (some that would reduce 

VMT and others that would reduce GHG emissions from other sectors). 

 

(RTC, p. 34, 47.) 

 

 In response to concerns raised over the additionality of the claimed reductions from 

GHG-11, given it is already mandated by Senate Bill 743 and the County’s Guidelines, the 

County claimed they “improperly conflate this program with the requirements related to 

purchase offset credits.” (RTC, p. 47.) Yet, OPR Guidelines explicitly state otherwise: “Actions 

identified as reduction measures in a CAP should not be otherwise required by law or regulation. 

This is important for measures that apply to new development as well as measures that require 

funding of offsets/offsite mitigation.”14  

 

In Responses to Comments, the County indicates its plans to use “Approved Registries” 

and carbon offset brokers, providing the examples of Climate Action Reserve, the American 

Carbon Registry, and the Verified Carbon Standard (Verra) (RTC, pp. 69-70.) The Court of 

Appeal extensively detailed why it is insufficient to rely on Approved Registries, especially these 

voluntary registries in particular:  

 

Voluntary offset programs such as the American Carbon Registry, Climate Action 

Reserve, Verified Carbon Standard, and others may submit protocols to [C]ARB 

for review. However, regardless of how the voluntary protocols are developed, 

[C]ARB staff must determine whether the voluntary protocol should be developed 

for use in the Cap-and-Trade Program and if so, to conduct its own rulemaking 

process under the Administrative Procedure Act. ... This process ensures that any 

voluntary protocol ... demonstrates the resulting reductions meet the offset criteria 

in [Assem. Bill No. 32} .... 

 

Protocols developed by the voluntary programs are not Compliance Offset 

Protocols as they are not developed through a rulemaking process, may not meet 

the [Assem. Bill No. 321 and Cap- and-Trade Regulation criteria, and were not 

approved by [CARB]. 

 

(Golden Door Properties, LLC v. County of San Diego (2020) 50 Cal.App.5th 467, 512; 

quoting Exhibit E, p. 9.)  

 
14 https://opr.ca.gov/docs/OPR_C8_final.pdf, p. 231.  

https://opr.ca.gov/docs/OPR_C8_final.pdf
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Further, even the Compliance Offset market has failed to deliver promised reductions. In 

a May 2019 Harvard Kennedy School Working Paper entitled “California Compliance Offsets: 

Problematic Protocols and Buyer Behavior” (attached as Exhibit F), the author analyzed 

California's compliance offset market and questioned “whether carbon offset policy can 

guarantee the production of legitimate offsets- those that represent additional, permanent, 

enforceable, real, quantifiable, and verifiable greenhouse gas emissions reductions.” (Id. at 3.) 

The paper analyzed four compliance offset protocols that have supplied more than 145 million 

offsets to the California Compliance Market and found that all four have the potential to generate 

illegitimate offsets. The analysis concluded that “US Forest Projects Protocol is both the most 

productive and most problematic; so far, it has produced more than 115.6 million illegitimate 

offsets, 79% of California's total compliance offset supply.” (Ibid.) Other analyses have also 

identified significant concerns with out-of-jurisdiction carbon offsetting. (See Exhibits G-I.) 

 

In June 2019, the University of California San Diego and Scripps Institute of 

Oceanography prepared a white paper entitled "Carbon Offsets in San Diego County: An 

Analysis of Carbon Offset Policy Effectiveness, Best Practices, and Local Viability in the 

San Diego County Region” (Exhibit J.) This paper identified many of the problems with out-of-

jurisdiction carbon offsets, including because it is nearly impossible to tell if a project is 

additional. (Id. at p. 4.) The authors recommended investing in local projects, where they are 

easiest to verify and provide co-benefits.  

 

Recent studies only underscore that the voluntary market does not ensure the claimed 

reductions.15 After John Oliver, host of Last Week Tonight, discussed flaws in the voluntary 

market, one of these registries responded: “all action in this market is purely voluntary: nobody 

is requiring any of the companies involved to do anything in respect of climate change. As a 

result, even one dollar of investment represents more than what would have otherwise 

happened.”16 Yet, the County plans to rely on these approved registries to meet legal obligations 

under CEQA (and allow current and future projects to do the same). 

 

The County lacks enforcement abilities outside of its jurisdiction, and cannot abdicate its 

responsibilities over to third-party brokers. Therefore, the County should only pursue an in-

County GHG mitigation program. We also emphasize that the best method to reduce GHG 

emissions is through direct investments and reductions, and through avoidance of high-GHG 

greenfield developments.  

V. The CAP Improperly Relies on an Addendum.  

 

 
15 https://www.globalwitness.org/en/campaigns/greenwashing/carbon-trading-continues-whats-

wrong-with-the-voluntary-market/; 

https://www.theweek.co.uk/news/environment/957604/whats-wrong-with-carbon-offsetting; 

https://www.bloomberg.com/features/2020-nature-conservancy-carbon-offsets-

trees/?leadSource=uverify%20wall [highlighting concerns with American Carbon Registry 

project in particular];  
16 https://verra.org/johnoliver/ 

https://www.globalwitness.org/en/campaigns/greenwashing/carbon-trading-continues-whats-wrong-with-the-voluntary-market/
https://www.globalwitness.org/en/campaigns/greenwashing/carbon-trading-continues-whats-wrong-with-the-voluntary-market/
https://www.theweek.co.uk/news/environment/957604/whats-wrong-with-carbon-offsetting
https://www.bloomberg.com/features/2020-nature-conservancy-carbon-offsets-trees/?leadSource=uverify%20wall
https://www.bloomberg.com/features/2020-nature-conservancy-carbon-offsets-trees/?leadSource=uverify%20wall
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Sierra Club reiterates that the CAP improperly relies on an addendum rather than a 

Supplemental EIR, as an addendum is only appropriate where there are minor changes or 

unchanged conditions.  

 

The County asserts that the General Plan EIR already considered the environmental 

effects of implementing the CAP. (RTC, p. 1.) Most importantly, the EIR did not consider the 

CAP’s use as a streamlining tool. The EIR’s qualitative listing of a few examples of potential 

impacts from the CAP’s measures—not its use as a streamlining device—does not provide an 

adequate substitute for this necessary environmental analysis.  

 

The County Responses claims, “It is incorrect to postulate that the General Plan EIR, and 

by association the analysis contained in the Addendum are somehow inadequate because it did 

not include the CAP’s ability to streamline future projects at the time of adoption in 2011.” 

(RTC, p. 49.) Yet, the Court of Appeal has found exactly that. (Sierra Club v. County of San 

Diego (2014) 231 Cal.App.4th 1152, 1172 [“[w]ith respect to the CAP as a plan-level document 

itself, the County failed to proceed in the manner required by law by failing to incorporate 

mitigation measures into the CAP as required by Public Resources Code section 21081.6. . . the 

PEIR never considered the use of the CAP and the Thresholds as a plan-level program. Thus, the 

environmental impacts of its use needed to be considered in an EIR.”]) The General Plan EIR 

only envisioned the CAP as a mitigation measure.  

 

Reasoning from the underlying San Diego Superior Court decision also provides helpful 

insight here:  

 

In this regard, the case has some similarities to Center for Sierra Nevada 

Conservation v. County of EI Dorado (2012) 202 Cal.App.4th 1156 (County of EI 

Dorado). That case, like this one, involved a program EIR for a general plan. Id. at 

1175. One of the mitigation measures called for implementation of a mitigation fee 

program. The county later did an initial study for the fee program, and stopped short 

of a more complete environmental review. The court of appeal held a tiered EIR 

was required to examine the specific mitigation measures and fee rate, rejecting the 

argument that the fee program was merely implementation of the general plan. 

Here, the CAP "provides the specific details associated with the ... General Plan ... 

strategies and measures for greenhouse gas (GHG) emissions and reductions that 

were not available during program-level analysis of the General Plan" [], and as 

such, the CAP should have been the subject of a supplemental EIR [as opposed to 

an IS followed by addendum to the PEIR]. Thus, the CAP was not properly 

approved and violated CEQA. 

 

(Exhibit K, San Diego Superior Court Ruling, Case Number 37-2012-00101054-CU-TT-CTL.)   

 

The County cites to CEQA Guidelines Sections 15183, which only serve to underscore 

that the CAP will create new impacts not previously studied via its use as a streamlining device. 

This is especially true since the CAP fails to ensure GHG reduction targets will be met, required 

under CC-1, and also fails to include the detailed programs and economic analysis, required 
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under CC-2. It also fails to include the performance standards required of Qualified CAPs that 

give substantial evidence the measures will be successful, as highlighted by the CEC.  

 

 The County disputes that the new emergence of state climate policies, and new 

information on climate change, constitutes new information not previously considered. The 

County claims, “In fact, in the case of GHG emissions with implementation of the Final CAP, 

current regulatory standards result in less environmental effects because reduction targets that 

must be met to achieve a less-than-significant determination are more stringent.” (RTC, p. 4.) 

Rather, this increases the CAP’s conflicts with state policies, and reflects that the effects of 

climate change are realized to be far more destructive than before, increasing the likelihood of 

impacts of a deficient, Qualified CAP. The CAP’s inconsistency with the subsequently enacted 

Senate Bill 743, which emphasizes infill over greenfield development, is another impact not 

previously considered.  

  

 Ultimately, an Addendum is only appropriate where there are minor changes to the 

original analysis.17 A Court of Appeal quoted a leading treatise, which explains: “When there are 

changes in a project after the certification of a Final Report, the agency can prepare an 

Addendum to the Report if the changes do not substantially modify the analysis in the original 

Report. The Addendum is acceptable, rather than a new or Supplemental EIR, when there are 

only minor technical changes or additions which do not raise important new issues about the 

significant effects on the environment.” (Ventura Foothill Neighbors v. County of Ventura 

(2014) 232 Cal.App.4th 429, 435 (citation omitted).)   

 

 The County also disagrees that the Addendum allows the County to avoid accountability, 

as it is a “legally enforceable” document. (RTC, p. 10.) Yet, elsewhere the County emphasizes 

the various measures are not individually enforceable and rather are a “menu of policy 

Measures/actions the County can implement.” (RTC, p. 7.) Further, the County responded to 

comments on the lack of a Smart Growth Alternative with the following circular reasoning: 

“Reference to the Golden Door cases’ lack of a Smart Growth Alternative is immaterial to 

whether an Addendum is appropriate. In the Golden Door case, a supplemental EIR was 

prepared, which requires consideration of alternatives consistent with the requirements of CEQA 

Guidelines Section 15126.6. There is no requirement in the CEQA Guidelines that an Addendum 

must include the evaluation of alternatives to a project.” (RTC, p. 12.) The use of an addendum 

avoided CEQA’s substantive mandate to adopt feasible mitigation and environmentally superior 

alternatives. 

  

 Finally, the County claims that Sierra Club v. County of San Diego (2014) 231 

Cal.App.4th 1152, 1172 is distinguishable for a myriad of reasons. The County notes that “the 

strategies in the San Diego CAP were identified as recommendations and did not commit the 

County to their implementation.” (RTC, p. 11.) Yet, here the County has likewise indicated that 

 
17 The County also claims that no issues were raised with the Addendum’s analysis itself. This is 

not true—our firm commented on the Addendum’s inadequacies, including the analysis of the 

inventory, impacts of carbon offsets, and its conclusions on consistency with state policies to 

promote infill development.  
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it views the CAP as a “menu” of recommendations that do not need to be individually 

enforceable. (RTC, p. 7.) The County further attempts to distinguish the San Diego CAP 

litigation on the grounds that San Diego’s CAP featured “loosely defined” reduction measures, 

lacked specific timelines and funding, and required coordination with outside agencies. (RTC, p. 

11.) Yet, Sierra Club and other members of the public have highlighted the similar deficiencies 

of the County’s CAP. Further, the General Plan’s brief, cursory reference to potential impacts 

from the CAP (i.e., from renewable energy projects) does not constitute analysis of the Final 

CAP as a plan level document. (RTC, p. 12.)  

  

Ultimately, the Addendum circumvents CEQA’s procedural safeguards and does not 

ensure that the CAP’s implementation actions and targets are enforceable and legally binding.  

 

VI. The CAP Addendum Improperly Claims Consistency with the Sustainable 

Communities Strategy and Senate Bill 375. 

 

The Addendum improperly finds consistency with state and regional plans to  

reduce VMT and accelerate infill development, given the County’s approval of greenfield 

development and the CAP’s lack of enforceable measures to address these issues. (Golden Door 

Properties, LLC v. County of San Diego (2020) 50 Cal.App.5th 467, 533.)  

 

 In response to our comments, the County noted the Final CAP includes a new measure 

related to the County’s participation in regional programs to promote infill, including SACOG’s 

Green Means Go program. (RTC, p. 50.) GHG-31 merely says the County “will participate in 

SACOG's Civic Lab, Green Means Go, or other regional efforts to tackle issues affecting land 

use and transportation.” While we support the inclusion of measures to address infill, it must be 

an enforceable measure with performance standards. 

 

VII. Conclusion 

 

The Final CAP has only been weakened from the Revised CAP. We reiterate that it 

cannot be used as a streamlining device without adequate and enforceable environmental review 

and detailed programs and performance standards that demonstrate the claimed reductions will 

actually be achieved. Assurance of the CAP’s success is all the more important given the 

105,000 approved and planned units outside of the General Plan, in direct contravention of 

General Plan and State infill policies, placing the County’s ability to meet its mandated targets in 

jeopardy. We also reiterate that any carbon offset program must be adequately analyzed, local, 

and conducted by the County within its jurisdiction to ensure it can enforce and verify claimed 

reductions, as these “reductions” serve to allow GHG emissions elsewhere.  

 

 We again ask the Board to begin implementation of these programs as soon as possible. 

However, the CAP should not be relied on as a streamlining device absent adequate 

environmental review and sufficiently detailed and enforceable performance standards.   
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Thank you for your consideration of these comments.  

 

Sincerely, 

 

 

 

Kathryn Pettit 

Josh Chatten-Brown 

 

cc: 

County Counsel Lisa A. Travis 

County Executive Ann Edwards 

Planning Director Todd Smith  
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Sacramento County juggles dueling concerns in
final draft of climate action plan
  Manola Secaira 

Thursday, March 24, 2022 | Sacramento, CA

Sacramento, viewed from the Yolo Bypass, February 22, 2021.

Andrew Nixon / CapRadio

Sacramento County has been working on its Climate Action Plan for years. Now, it’s likely

just a few months away from adoption. 

County officials reviewed a final draft of the plan at a public hearing on March 23. It lasted

several hours with dozens of local environmentalists, realtors, contractors and others

providing comment and feedback. 

The 614-page document describes measures to cut greenhouse gases, aiming for net-zero

carbon emissions by 2030. Reaching this goal will require adaptations throughout the

county. Proposals to cut emissions cover every area from transportation to the electrification

of buildings. 

   

https://www.capradio.org/about/bios/manola-secaira/
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The county has released statements about its approach to tackling climate change before,

like in a 2020 declaration of climate emergency. The Climate Action Plan, also referred to as

CAP, would mark a huge step forward in the county’s commitments – and this final draft ties

in many goals outlined in the 2020 declaration. County officials hope that after

recommendations from the hearing are implemented, the plan will be adopted in coming

months. 

But ever since work toward the current plan began in 2016, the county has received criticism

from all sides. 

At the March 23 hearing, representatives for realtors and contractors warned that certain

measures carried unmanageable cost burdens, saying the plan doesn’t provide enough

financial support to make them feasible. Alongside that, members of local environmental

groups said the plan wasn't aggressive enough to reach the goal of carbon neutrality by

2030.

“Half the room thinks we’ve not gone far enough, the other half thinks we’ve gone too far,”

said Phil Serna, supervisor for the county’s First District.

Todd Smith, the county’s principal planner, says that this draft was intended to try to address

these concerns. 

“A lot of it was really emphasizing the need to do more,” Smith said. “We really need to

make as much progress as possible. 2030 is not far away.” 

In the past, people have criticized the county for not clearly outlining exactly how what it’s

proposing would lead to carbon neutrality by 2030. 

Oscar Balaguer, a member of the environmental group 350 Sacramento, says that this final

draft was supposed to answer that question. He points to language in the 2020 declaration

that said the climate action plan would explain “the County’s approach to reduce

greenhouse gas emissions in order to achieve carbon neutrality by 2030.” 

“Its standard operating procedure is, kick the can down the road, bait and switch and then

not perform,” Balaguer said of the county’s approach. 

The county’s sustainability manager, John Lundgren, agrees. He says the plan doesn’t fully

explain how it would achieve carbon neutrality. 

https://www.saccounty.gov/news/latest-news/Pages/Board-Approves-Declaration-of-Climate-Emergency.aspx
https://www.capradio.org/articles/2021/10/01/sacramento-countys-long-road-to-a-climate-action-plan-isnt-over-yet/
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“We want that CAP in place so we can start achieving that,” Lundgren said. “We're

acknowledging it doesn't get us to carbon neutrality.” 

A plan to fill this gap is described in the latest draft. Smith, the county planner, says this draft

provides a clearer timeline for when this question would be answered. 

The added language indicates that within one year of the plan’s adoption, the county – in

coordination with a new, community-led task force – will vet additional measures and create

a concrete outline to get at exactly how the county’s plan would meet its 2030 goal.

Ultimately, Smith says, it would be the county’s responsibility to complete this plan. He adds

that the plan will describe 2030 as the county’s target for carbon neutrality, which would

then make reaching it by that year a regulatory requirement. This, he says, would put the

county ahead of the statewide target for zero-net carbon by 2045. 

Cutting emissions throughout the county

There are a variety of changes in the plan that could impact everything from how people get

around Sacramento to where they live.

This includes the transition to electrification, which is the process of moving buildings away

from natural gas to all-electric power. One example is a measure requiring developers to

prove, in certain cases, that new growth in their existing projects will be carbon neutral.

Other details include encouraging infill development. This kind of planning focuses on

development on undeveloped land or open-space in urban areas, which can reduce vehicle

emissions from long commutes.

But as critics of the plan pointed out in the March 23 hearing, many of these changes are

costly. Smith said the latest draft added more opportunities for carbon offsets as one

potential solution to help fund these efforts. 

A carbon offset is meant to balance emissions produced from one project by financially

contributing to cutting them elsewhere. In this plan, developers would have this opportunity

after they’ve incorporated what’s described as “all feasible on-site [greenhouse gas]

mitigation” in their own project.  



9/20/22, 4:34 PM Sacramento County juggles dueling concerns in final draft of climate action plan - capradio.org

https://www.capradio.org/articles/2022/03/24/sacramento-county-juggles-dueling-concerns-in-final-draft-of-climate-action-plan 4/7

Smith says the final draft prioritizes local offsets, beginning with offsets in communities that

are heavily impacted by emissions in the county. 

“We felt it was important to keep those offsets as local as possible to be able to clearly

demonstrate how we're achieving those reductions at the local level,” he said. 

Smith said offsets would not be the first choice for cutting emissions. 

“Once [developers] can do all those things and figure out what the gap is, that's when the

offsets kick in,” he said. “It's not an automatic go to offsets and you can do whatever you

want to new growth areas.” 

Jill Peterson is a member of the Sacramento chapter of the environmental group Citizens’

Climate Lobby. She says that she’s skeptical of these opportunities for offsets. Even if they

are local, she argues, there’s no offset that could make up for plans that would increase

emissions in the long term. 

“It’s antithetical to the idea of eliminating greenhouse gasses,” she said. “If all these

measures are offset measures, how are we getting ahead?” 

Eight years left

At the meeting, Fifth District Supervisor Don Nottoli estimated that the County Board would

reconvene at some point “mid-year” to consider adopting the CAP. 

Planner Smith says it’s now his job to work on implementing recommendations the board has

made into this draft. He says he hopes it will be adopted after these revisions are made. 

“It's really important that the county takes this initial step, so that we can have a regulatory

structure in place, so we can begin getting on that path to carbon neutrality by 2030,” he

said. “We've only got eight years left.”

Environmental activist Peterson disagrees with the thinking that adopting a plan is necessary

to enact the measures in it. She says some of it can be implemented even before adoption.

This is an approach she supports, as she doesn’t think the plan is ready. 

“There’s nothing that prevents [the county] from taking those actions now,” she says. “They

don’t have to have the CAP to do this.” 
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This wouldn’t be the first time that environmental groups have clashed with a county’s

climate action plan. In 2020, San Diego County’s plan was declared “unlawful” after a lawsuit

was filed by the Sierra Club and other environmental groups. Some of the issues that were

raised concerned lack of funding and reliance on measures to reduce emissions that were

outside the county’s control. 

Balaguer says he sees “clear parallels” between his concerns and those raised in the San

Diego lawsuit. 

“Our perspective is that the county should be doing due diligence on its CAP and ensuring

that it's not vulnerable to legal challenge,” he said. 

At the March 23 hearing, Amanda Olekszulin, an environmental planner working with Smith,

presented an argument against these parallels. She said that when comparing Sacramento’s

plan to San Diego’s, she saw distinct differences that would make Sacramento County’s

approach sound. 

“The CAP is enforceable through adopted policy [and] there is a funding structure in

process,” Olekszulin said. 

But there’s one thing all parties can agree on: 2030 will be here soon and cutting emissions

must happen quickly, if the county is going to meet its goal. 

Follow us for more stories like this

CapRadio provides a trusted source of news because of you.  As a nonprofit organization,

donations from people like you sustain the journalism that allows us to discover stories that

are important to our audience. If you believe in what we do and support our mission, please

donate today.

Donate Today   
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Sacramento County leaned on developers last year to help fund its long-delayed
climate action plan, raising conflict of interest concerns among environmentalists
who say the early drafts do not have enough detail to be an effective blueprint for
reducing greenhouse gas emissions.

The climate plan has been mired in delays and funding setbacks over the last ten
years. Last spring, the cash-strapped planning department said it would need to
spend $300,000 to hire a consultant to complete the report. The county had already
spent at least $400,000 on the report.

The only problem? The department didn’t have money in the budget for the
consultant. In an April 1 letter, planning director Leighann Moffitt appealed to five
developers who are vying to build large projects in the county to put up $60,000 each
so Ascent Environmental, the consultant, could finish the climate action plan. Each
developer contributed.

In the eyes of some environmentalists, the financial arrangement suggests a conflict
of interest. Each of the five firms wants the Board of Supervisors to expand the

Kevin Hocker, an urban forester with the city of Sacramento, is working with UC Davis to �nd trees well-suited to the city's changing climate –
and resistant to new diseases and pests. He tours a test plot in Natomas on July 25, 2019. BY RENÉE C. BYER   | DANIEL KIM 
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boundaries of where new development is allowed to include their projects. And that
decision is in conflict with the aims of the climate plan.

“I know some environmentalists were concerned that the county’s staff was
compromised in this way,” said Ralph Propper, president of the Environmental
Council of Sacramento. “There were a lot of concerns about that but the county was
pleading poverty.”

The climate plan is not required by state law, however, it’s widely seen as a time-
saving measure when building projects undergo environmental reviews required by
the California Environmental Quality Act or CEQA. For that reason and others, many
local governments like Sacramento, which adopted its climate plan in March 2015,
have opted to create one.

Urban sprawl is one of the main contributors to the blanket of pollution that’s
overheating the planet, contributing to stronger wildfires and hurricanes. It’s also
one of the few areas of commerce squarely within the county’s control. As land is
paved over with concrete, there is a spillover effect: more energy-burning houses
require cars to get there which often release harmful toxins into the atmosphere.

“If you don’t develop in some of those areas and do a more compact-infill kind of
growth, you save something that’s sequestering carbon,” said Barbara Leary, who
chairs the executive committee of the Sierra Club’s Sacramento group. “And you’re
not adding transit usually done by private individual cars to the mix.”

State law requires developers to account for climate change in their building plans
which can be a costly endeavor, but if the county already has a plan on the books
they can defer to that.

https://static1.squarespace.com/static/525dcddce4b03a9509e033ab/t/54c044a5e4b056c8040ec38c/1421886629045/CAPS+overview.pdf
https://www.cityofsacramento.org/Community-Development/Resources/Online-Library/Sustainability
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Planning department officials defended the move as necessary since their $11
million budget for the year was spent. They said it was not unlike earlier phases of
the climate action plan that were funded using development fees. Meanwhile, some
of the developers said they didn’t hesitate to contribute the funds since a uniform
plan allows their projects to easily come into compliance.

“Our position was it’s really important that we get a handle on the question of what
we can do to be part of the solution, so our investors didn’t hesitate to pay our fair
share,” said Bob Thomas, a spokesman for the proposed Upper West Side project
who is also a former Sacramento County executive and Sacramento city manager.
“It’s better to have regional, statewide and national standards as we move forward
with development projects than to have to create our own.”

DID SACRAMENTO DEVELOPERS GET SPECIAL TREATMENT?

Their contribution amounts to a little more than one-third of the estimated $850,000
cost for the climate action plan but county officials and some developers say they
will not get any special treatment.

Developers usually have to jump through hoops to comply with CEQA. The climate
plan is expected to “streamline” that process, county staff said in a 2017 report to the
Board of Supervisors.

What’s more, developer fees were used to complete the first two phases of the
climate plan, said county planning director Leighann Moffitt.

“We believe that the entirety of the cost for preparation of the climate action plan
should not fall on taxpayers but should include a contribution by the developers of
pending growth areas being added into the County’s urban footprint,” Moffitt said.

https://oce.saccounty.net/Pages/RobertThomas.aspx
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“Entitlement fees or payments made via the adopted master plan funding
agreements are not a commitment to any particular outcome.”

Thomas, the spokesman for the vast Upper West Side project, which would add some
10,000 homes along the Sacramento River in Natomas, said the arrangement isn’t all
that different from other community endeavors funded by business interests.

The Sacramento Tree Foundation was started with money from developers, and the
American River Parkway has also received major contributions. These amenities are
things that the developers focus on, too, for their community benefit, he said.

“There’s no expectation that the development community is going to have special
privileges in guiding the climate action plan,” Thomas said. “I think we will have an
opportunity to speak or see a draft but there’s no greater weight placed on
contribution of funds.”

A DECADE-LONG WAIT FOR DISAPPOINTMENT

County staff began working on the climate plan after the general plan was updated
in 2011, a sweeping document that outlined its future strategy for responsible
growth. Another phase of the climate action blueprint was completed in 2012, which
focused on government operations like energy-efficient garbage trucks and county
buildings.

In 2016, the county hired Ascent Environmental to take on the biggest and, arguably,
the most far-reaching phase that sets standards for the community.

Ascent’s work stopped after a judge ruled on a case in San Diego County where the
Sierra Club repeatedly sued the government (and won) for failing to comply with

https://www.sacbee.com/news/business/real-estate-news/article226840319.html
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state law when forming its climate action plan.

County supervisors adopted their climate plan in 2013 over the objections of
environmental groups and was dragged into court several times. The publication
Voice of San Diego reported in early 2019 that the county had paid more than $1
million for the Sierra Club’s attorney fees.

Seeing the drama unfold, Sacramento County planners started to worry some of
their efforts hewed close to the San Diego plan.

“I wouldn’t say it was necessarily the same track but there were enough similarities
that we wanted to make sure we weren’t going to set ourselves up for the same
pitfall,” said Todd Smith, a principal planner overseeing Sacramento’s climate
roadmap.

Restarting the plan languished for months, which turned into years. Finally, in 2020,
under pressure from the county supervisors, they entered into a new agreement
with Ascent Environmental, which was also the author of San Diego’s ill-fated
climate plan.

When the first draft was finally published in March this year, local environmental
groups said it was watered down and imprecise — some of the same criticisms
groups made about San Diego County’s climate plan.

They’ve submitted several pages of comments and met recently with interim county
executive Ann Edwards in hopes of improving the plan before it comes before the
Board of Supervisors in the fall.

Now some are left to wonder whose interests were considered most when they
created it.

Preserving land and open space, which is widely known to absorb carbon pollution,
did not seem to be a priority, among other things, said Barabara Leary of the Sierra
Club.

“I’m not sure why more specific measures were not included,” Leary said. “Some of
them may be costly or difficult to achieve, and there may be some push back from
the business community.”

This story was originally published June 10, 2021 5:00 AM.
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Mike Finch joined The Bee in July 2018, �rst as a data reporter and now focusing on accountability and
enterprise stories in the region. A Miami, Fla. native, he earned a bachelor’s degree in political science at
Florida International University and has been a member of Investigative Reporters and Editors since 2012. He
previously worked at newspapers in Florida and Alabama.
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ELFIN FOREST HARMONY GROVE TOWN COUNCIL VS COUNTY OF SAN DIEGO
[E-FILE]

CAUSAL DOCUMENT/DATE FILED:
stolo

The petition for writ of mandate is granted. The County of San Diego is directed to set aside its approval
of the Valiano Specific Plan Project ("Valiano Project").

Preliminary Matters

The parties' requests for judicial notice are granted. However, "[t]aking judicial notice of a document is
not the same as accepting the truth of its contents or accepting a particular interpretation of its meaning."
Herrera v. Deutsche Bank Nat. Trust Co. (2011) 196 Cal.App.4th 1366, 1375.

Background

Petitioners Elfin Forest Harmony Grove Town Council, Cleveland National Forest Foundation, and
Endangered Habitats League challenge approval by the County of San Diego of the Valiano Project.
The petition alleges the County violated the California Environmental Quality Act ("CEQA") (Public
Resources Code section 21000 et seq.) and the General Plan.

In January 2019, the parties stipulated to dismiss Sunroad Nevada Enterprises, Inc. and RCS Harmony
Partners LLC. ROA ## 43-44, 55. The Integral Communities, LLC and The Eden Hills Project Owner,
LLC are the remaining real parties in interest.  

The Valiano Project is in the San Dieguito Community Plan area of an incorporated area of San Diego
County. AR 1. The Valiano Project includes 326 single-family residential units, two private parks, 7.9
acres of recreational areas, 31 acres of biological open space, and 35 acres of agricultural easement.
Id. The Valiano Project also includes one 2.7-acre public park, an equestrian staging area, 2.6 miles of
trails and an on-site wastewater treatment plant. Id. In addition, the Valiano Project provides for 56
acres of common area open space and 27 acres of landscaped easements. Id.

Discussion

1. Standard of Review

When reviewing CEQA claims, the Court must determine whether there has been a prejudicial abuse of

Calendar No.: Event ID: TENTATIVE RULINGS 2187529 67
Page: 1
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discretion. "Abuse of discretion is established if the agency has not proceeded in a manner required by
law or if the determination or decision is not supported by substantial evidence." Pub. Resources Code,
§ 21168; Vineyard Area Citizens for Responsible Growth v. City of Rancho Cordova (2007) 40 Cal.4th
412, 435. Although the Court determines de novo whether the agency has followed the required
procedures, it must afford greater deference to an agency's substantive factual conclusions. Vineyard
Area Citizens, supra, at 435. Thus, the Court separately considers whether the administrative record
demonstrates any legal error by the agency and whether it contains "substantial evidence to support the
agency's factual determinations." Id. at 427. Substantial evidence means "enough relevant information
and reasonable inferences from this information that a fair argument can be made to support a
conclusion, even though other conclusions might also be reached." CEQA Guidelines § 15384(a).
"Substantial evidence shall include facts, reasonable assumptions predicated upon facts, and expert
opinion supported by facts." CEQA Guidelines, CFR title 14, § 15384(b). An environmental impact
report is presumed to be adequate; it is the petitioner's burden to prove otherwise. Al Larson Boat Shop,
Inc. v. Bd. of Harbor Commissioners (1993) 18 Cal.App.4th 729, 740.

2. Greenhouse Gas ("GHG") Mitigation

Local land use approval must be consistent with the General Plan. Citizens of Goleta Valley v. Board of
Supervisors (1990) 52 Cal.3d 553, 570. A project is inconsistent with a general plan "if it conflicts with a
general plan policy that is fundamental, mandatory, and clear." Spring Valley Lake Assn. v. City of
Victorville (2016) 248 Cal.App.4th 91, 100.

The Valiano Project will result in significant GHGs. AR 1219. Consequently, the County adopted
mitigation measure M-GHG-1, which requires the applicant to achieve a net-zero level of GHG
emissions by purchasing carbon offset credits. Id. The carbon credits must be purchased through a
registry specified in the measure, or if there are none, then an entity approved by the Planning Director.
Id.

Policy CO-20.1 of the General Plan requires the County to adopt a Climate Action Plan ("CAP") to
reduce "community-wide (i.e., unincorporated County) greenhouse gas emissions." Ptrs.' RJN, Ex. D, p.
5-39. Petitioners contend mitigation measure M-GHG-1 is invalid because it does not ensure the carbon
offsets occur within the County as required by the General Plan. The Opposition says the Valiano
Project requires the purchase of carbon offsets first within the unincorporated County. Oppo. at p. 48.
However, no citation to the record is given for this statement and nothing in M-GHG-1 itself indicates that
priority for off-site offsets must be given to GHG emissions from within San Diego County. See, AR
1219-1220.  

M-GHG-1 is not the County's first GHG mitigation measure. The County adopted a CAP in 2012, but it
was vacated as a result of a lawsuit. AR 7660. The County adopted a new CAP on February 14, 2018.
AR 13229. The 2018 CAP included a mitigation measure (CAP M-GHG-1) which had two options for
reducing GHGs. Ptrs.' Ex. B. The Valiano Project purports to comply with CAP M-GHG-1's Option 2,
which requires projects to reduce GHG emissions to zero. AR 13229. Option 2 establishes geographic
priorities for GHG reduction features for the County "to consider, to the satisfaction of the Director of
Planning and Development Services." Ptrs.' Ex. B, p. 7-5. Highest priority is given to on-site measures,
followed by off-site measures. Id. Of the off-site reduction measures, priority is given to measures
within the unincorporated areas of the County, then within the County, the State, the United States, and
internationally. Id.

In December 2018, Judge Taylor directed the County to set aside the 2018 CAP. Ptrs.' RJN, Ex. C
(order granting petition for writ of mandate in Sierra Club v. County of San Diego, Case No.
37-2018-00014081-CU-TT-CTL) ("Sierra Club order"). The Sierra Club order held M-GHG-1 to be
inconsistent with Policy CO 20.1 of the General Plan because it gave the Planning Director unfettered
discretion to decide whether an applicant met the GHG mitigation requirements. Id. at p. 12. It
concluded that because there were no standards for achieving the satisfaction of the Planning Director,
the County "would freely allow the use of offsets purchased anywhere on the planet, with no limit on

Calendar No.: Event ID: TENTATIVE RULINGS 2187529 67
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geographic scope." Id. The County was ordered to set aside its approval of the 2018 CAP and to not
rely on CAP M-GHG-1 for any projects approved after February 14, 2018. Id. at p. 17. M-GHG-1 (which
does not have any geographic priority for off-site carbon credits) is insufficient for the same reason that
CAP M-GHG-1 was invalidated, i.e., M-GHG-1 is inconsistent with CO-20.1 because it does not ensure
the offsets occur within the County.  

3. Recirculation of the Final EIR

Petitioners argue that the EIR should have been recirculated. The County argues that petitioners failed
to raise this issue during the Valiano Project review. Pub. Resources Code, § 21177, subd. (a).
However, this issue was raised before the Planning Commission.  AR 31470.  

An EIR must be recirculated when "significant new information is added to the EIR" after the draft EIR
and before certification. Guidelines, § 15088.5(a). New information is not significant "unless the EIR is
changed in a way that deprives the public of a meaningful opportunity to comment upon a substantial
adverse environmental effect of the project or a feasible way to mitigate or avoid such an effect
(including a feasible project alternative) that the project's proponents have declined to implement." Id.
"Recirculation is not required where the new information added to the EIR merely clarifies or amplifies or
makes insignificant modifications in an adequate EIR."  Guidelines, § 15088.5(b).  

In analyzing whether the Valiano Project would have a significant effect on GHG emissions, the Revised
Draft EIR did not rely on a threshold based on the CAP or one adopted by a public hearing process, but
instead used a 2020 "efficiency threshold." AR 7523-7524. The Revised Draft EIR states the GHG
emissions are below the efficiency threshold. Id. Petitioners contend recirculation was necessary
because the Final EIR uses a different threshold of net zero GHG emissions and, based on that
threshold, concludes that mitigation of GHG is required. AR 1207, 1219-1220, 1489-1491. Changing
the acceptable floor for GHG emissions was significant because it resulted in a new determination that
mitigation was required. This change was not insignificant, nor was it a clarification or amplification of
the threshold used in the Revised Draft EIR.  Thus, the final EIR should have been recirculated.

4. General Plan Safety Element, Policy S-6.4

Safety Element, Policy S-6.4 requires new developments to have fire services that meet minimum travel
times. Ptrs.' RJN, Ex. E, p. 7-10. Travel times are based on the distance from the fire station to the
farthest dwelling of the development. Id. Certain areas of the Valiano Project do not have fire service
meeting the required five-minute travel time. AR 48. The San Marcos Fire Department provides fire
protection services to the Valiano Project site. AR 1361. The nearest fire station, San Marcos Fire
Station No. 3, is 7.0 minutes from the Valiano Project's farthest structure. AR 1361, 1366, 13657. Since
this does not meet the minimum travel time requirement, the EIR includes Mitigation Measure M-HZ-3
which requires that the Harmony Grove Fire station be in operation and providing service, or "alternate
mitigation measures must be provided to the satisfaction of the County Fire Authority (or RSFFPD
[Rancho Santa Fe Fire Protection District], if annexed) and the PDS Director."  AR 49.  

CEQA provides that adopted mitigation measures must be certain and enforceable. Public Res. Code, §
21081.4, subd. (b); Guidelines, § 15126.6(a)(2). Where practical considerations prevent an agency from
devising mitigation measures, "the EIR may give the lead agency a choice of which measure to adopt,
so long as the measures are coupled with specific and mandatory performance standards to ensure that
the measures, as implemented, will be effective." Communities for a Better Environment v. City of
Richmond (2010) 184 Cal.App.4th 70, 94. The mitigation measure does not meet this standard.

As an initial matter, there is no evidence that the Harmony Grove Fire station is operational. There is a
temporary fire station, but the County initially anticipated the permanent station will be operational by
2018. AR 1367. The County now says the permanent station is scheduled to be operational by late
2019. AR 1159. As evidence that the new fire station will be operational, the County submits
photographs of construction work purportedly being done in August and September 2019. Resp. RJN,
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Ex. E. This is extra-record evidence, which cannot be considered. Western States Petroleum
Association v. Superior Court (1995) 9 Cal.4th 559, 574-578. However, even if the pictures were
considered, at best they only show that the station is being built. Even if the station is completed, there
is still a question of operating costs. According to the County's Fire Services Coordinator, the ongoing
operational costs of $1.6 million for the new station are not fully funded. AR 1737. As there is a
question of whether the Harmony Grove Fire station will be in operation and providing service, it is
necessary to consider the sufficiency of the alternative mitigation measure.

As noted, the final EIR allows the County Fire Authority and PDS Director to approve alternative
mitigation measures. AR 49. M-HZ-3 does not specify what mitigation measures must be taken or the
standard by which they are to be approved. The Valiano Project is inconsistent with General Plan Policy
S-6.4 in that it does not ensure that minimum travel times for fire service will be met.

The Court has identified several inconsistencies with the General Plan and concluded the final EIR
should have been recirculated. Consequently, the petition is granted. In light of this conclusion it is
unnecessary to consider petitioners' other reasons for invalidating approval of the Valiano Project.  

The minute order will be the order of the Court. Petitioners are directed to serve notice on all parties
within 2 court days of this ruling and to submit a proposed judgment.
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California Air Resources Board's Process for the Review and 
Approval of Compliance Offset Protocols in Support of the 

Cap-and-Trade Regulation 

1 BACKGROUND 

Under the Cap-and-Trade Program, covered entities may use compliance offset credits 
to satisfy up to eight percent of their compliance obligation. 1 This limit applies to each 
individual covered or opt-in covered entity for each compliance period. Compliance 
offsets are tradable credits that represent verified greenhouse gas (GHG) emissions 
reductions or removal enhancements from sources not subject to a compliance 
obligation in the Cap-and-Trade Program and resulting from one of the following: (1) a 
project undertaken using an Air Resources Board (ARB or Board) approved Compliance 
Offset Protocol pursuant to Subarticle 13 of the Cap-and-Trade Regulation; (2) an offset 
credit issued by a linked jurisdiction pursuant to Subarticle 12 of the Cap-and-Trade 
Regulation; or (3) a sector-based offset credit issued by an approved sector-based 
crediting program pursuant to Subarticle 14 of the Cap-and-Trade Regulation. In almost 
all cases, these GHG sources are outside of the industrial, energy, and transportation 
sectors. This document describes ARB's process for the review and approval of new 
ARB Compliance Offset Protocols. As an important market feature, offset credits can 
provide covered entities a source of low-cost emissions reductions for compliance 
flexibility. The inclusion of offset credits will also support the development of innovative 
projects and technologies from sources outside capped sectors that can play a key role 
in reducing emissions both inside and outside California. 

As required by Division 25.5 of the Health and Safety Code (Assembly Bill 32 or AB 32), 
any reduction of GHG emissions used for compliance purposes must be real, 
permanent, quantifiable, verifiable, enforceable, and additional (Health and Safety Code 
§38562(d)(1) and (2)). Any offsets issued by ARB must be quantified according to 
Board-approved Compliance Offset Protocols. The Cap-and-Trade Regulation 
(Regulation) includes provisions for collecting and submitting the appropriate monitoring 
documentation to support the verification and enforcement of reductions realized 
through the generation and retirement of Compliance offset credits. The regulatory 
provisions and the requirements of the Compliance Offset Protocols will ensure that the 
reductions are quantified accurately, represent real GHG emissions reduction, and are 
not double-counted within the system. Compliance Offset Protocols are considered 
regulatory documents and are made publicly available so that anyone interested in 

1 "Compliance obligation" is defined as "the quantity of verified reported emissions or assigned emissions 
for which an entity must submit compliance instruments to ARB." Title 17, California Code of Regulations, 
section 95802(a). 
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developing an offset project can do so if their project meets Board-approved standards. 
Information on existing and proposed protocols can be found here: 

http://www.arb.ca.gov/cc/capandtrade/offsets/offsets.htm 

It is important to note that compliance offset credits are only one way to incentivize 
voluntary GHG reductions outside of the Cap-and-Trade Program. Projects that could 
reduce GHG reductions could be incentivized through the use of grants, the generation 
of voluntary offsets, and potentially as regulatory offsets for compliance with the 
California Environmental Quality Act. 

2 COMPLIANCE OFFSET PROTOCOL REQUIREMENTS 

2.1 How will ARB determine which protocols to take through the approval 
process? 

Periodically, ARB staff will review offset protocols that are available for use in the 
voluntary offset programs. These voluntary protocols will be assessed against the 
protocol criteria listed below. This process will be coordinated with our Western Climate 
Initiative (WCI) partners. Staff will also consider proposed protocols submitted by 
stakeholders that include elements to ensure any resulting offsets would meet the AB 
32 offset and ARB protocol requirements presented in section 2.2. The specific process 
and steps prior to Board consideration are provided in section 3 below. 

In addition to the ability to generate offsets that meet the AB 32 criteria, there are 
several other factors that are considered when deciding which project types will be 
considered for potential development of a Compliance Offset Protocol. These factors 
include, but are not limited to, the following: 

• Potential for projects in California; 
• Potential offset supply; 

• Cost-effectiveness; and 
• Co-benefits. 

ARB staff is also working with our WCI partner jurisdictions to identify which offset 
project types to evaluate next as part of the regional trading program, which may also 
include a review of existing protocols from voluntary offset programs.2 Staff will 
determine if a proposed protocol for a project type can be applied in California and/or at 
the regional level, and if it has the potential to meet the criteria listed above. There may 
be instances where a protocol is not applicable in every jurisdiction of a linked program. 
In all cases, all linked jurisdictions will have to agree on offset project protocols to 

2 See: http:! /www. westerncl i matei n itiative .a rg/co mponenUremository/Offsets-Com mittee-Docu ments/ 
accessed May 3, 2013. 
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ensure nothing will impact the fungibility of offsets across a regional Cap-and-Trade 
Program. 

ARB staff will continue to meet with stakeholders and consider additional proposed 
offset project types that meet the AB 32 offset and ARB protocol requirements as we 
coordinate with WCI partner jurisdictions. 

2.2 What criteria will ARB use to evaluate new protocols? 

ARB must ensure that aU GHG emissions reductions issued as offset credits under a 
Compliance Offset Protocol meet the AB 32 offset criteria as defined in the Regulation. 
ARB's decision not to develop a Compliance Offset Protocol does not preclude that 
project type from being incentivized through grants, development of voluntary offsets, or 
potentially as mitigation for compliance with the California Environmental Quality Act. 

The Regulation also specifies the criteria for Compliance Offset Protocols in section 
95972. These requirements will be broadly applied to each offset project type for which 
ARB is developing a protocol. There may be additional considerations that staff, in 
collaboration with stakeholders, may look at for specific offset project types. 

New protocols can only be considered for project types that meet the following 
requirements: 

• The resulting GHG emission reductions are from sources that are not covered by 
the cap and that are not subject to a compliance obligation. This is because 
there is no net reduction (i.e. no "offset") as a result of emissions being shifted 
from one source under the cap to another source under the cap. As a matter of 
policy, we do not issue offset credits for reductions from sources that would be 
covered by the cap but are located outside the State. For example, energy
related projects, such as the installation of solar panels, would not be eligible for 
offsets as the actual emission reductions are associated with power generation 
and all electricity generation is already covered under the Cap-and-Trade 
Program. Similarly, transportation fuels are covered in the program starting in 
2015, so ARB will not adopt a Compliance Offset Protocol for cleaner vehicle 
fleets. 

• The GHG emissions reduction must be a direct reduction within a confined 
project boundary. Recycling activities would not be eligible for offset credit as the 
recycling activities do not have a direct GHG reduction at the recycling facility, 
but may have an emissions impact upstream when new materials are extracted 
or manufactured in lieu of the recycling. Currently, to avoid double counting 
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issues in the Cap-and-Trade Program, ARB does not plan to adopt protocols that 
include a lifecycle analysis. 

• The GHG emissions reduction must be permanent. For avoided GHG emissions, 
there must be no opportunity for a reversal of the avoided emissions. An 
example of this type of permanence is methane flaring in livestock digester 
projects, which permanently destroys methane. For GHG sequestration, the 
project must be able to ensure the GHG will not be released into the atmosphere 
for at least one hundred years. Both the U.S. Forest and Urban Forestry Projects 
Compliance Offset Protocols require a commitment to keep any credited carbon 
stocks sequestered for at least 100 years. 

• The GHG emissions reduction must be conservatively quantified to ensure that 
only real reductions are credited. This requires a sound foundation and 
understanding of the underlying quantification for all sources, sinks, and 
reservoirs within a project boundary so that the net change from implementing 
the project represents a real reduction for issuing credit. 

• The GHG emissions reduction must be verifiable and enforceable. This requires 
a Compliance Offset Protocol to have clear monitoring and measurement 
requirements that can be audited by a verifier and enforced by ARB. 

• The GHG emissions reduction must be additional, or beyond any reduction 
required through regulation or action that would have otherwise occurred in a 
conservative3 business-as-usual scenario.4 In order for ARB to ensure offset 
credits are additional, ARB would not adopt a protocol for a project type that 
includes technology or GHG abatement practices that are already widely used. 
See section 4 for more information. 

3 "Conservative," in the context of offsets, means "utilizing project baseline assumptions, emission factors, 
and methodologies that are more likely than not to understate net GHG reductions or GHG removal 
enhancements for an offset project to address uncertainties affecting the calculation or measurement of 
GHG reductions or GHG removal enhancements." Title 17, California Code of Regulations, section 
95802(a). 
4 "Business-as-usual scenario" means "the set of conditions reasonably expected to occur within the 
offset project boundary in the absence of the financial incentives provided by offset credits, taking into 
account all current laws and regulations, as well as current economic and technological trends." Title 17, 
California Code of Regulations, section 95802(a). 
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3 PROCESS FOR ADOPTION OF COMPLIANCE OFFSET PROTOCOLS 

3.1 What are the rulemaking requirements for approving Compliance Offset 
Protocols? 

Compliance Offset Protocols are considered regulatory documents and are subject to 
the Administrative Procedure Act (APA).5 As with any regulation that is considered by 
the Board, each Compliance Offset Protocol must be developed through a full 
stakeholder process. As part of this APA process and consistent with ARB's certified 
regulatory program, staff will also develop an environmental analysis that is included in 
the staff report prepared for any Compliance Offset Protocol to be considered by the 
Board. This process satisfies the requirements of the California Environmental Quality 
Act (CEQA). The primary steps and details of the APA process and how it applies to 
protocol review and adoption are as follows: 

• Offset Protocol Announcements and Timing: Staff will announce decisions to 
develop new offset protocols in a public setting, open to all stakeholders. 
Information related to new offset protocols will be shared in a transparent and 
public process so as not to give any one entity a potential market information 
advantage over another entity. 

• Informal Development Activities: During this step, staff will hold public 
workshops or technical meetings to discuss the development of a potential offset 
protocol, focusing on areas such as, but not limited to, project specific mitigation 
methods, defining a project boundary, quantification of baseline conditions, and 
quantification of actual GHG reductions or removal enhancements. Staff will look 
at offset supply potential that could be generated under each potential 
Compliance Offset Protocol, prioritizing those with supply in California and then 
broadly across the United States. When considering offset supply, staff will be 
interested not only in the potential supply from a single project and the potential 
supply if only small projects can occur, but also in whether the mitigation 
methods or technology(ies) are easily transferrable for a larger volume of 
reductions. This process would, where appropriate, also include the 
development of draft protocol text following stakeholder input. 

Depending on the complexity of the project type, ARB may hold a series of 
workshops or technical workgroup meetings. Dates of the workshops or 

5 Government Code,§ 11340 et seq. Although Health and Safety Code section 38571 exempts 
quantification methodologies from the Administrative Procedure Act (APA), Compliance Offset Protocols 
and the corresponding adoption through the Cap-and-Trade Regulation would include regulatory 
components that are subject to APA requirements. 
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meetings will be posted on the ARB website and posted to the relevant email 
listservs. When possible, such meetings are webcast for broad public 
participation. 

All workshop presentations will be posted on the ARB website and a protocol
specific development webpage will be posted that contains information about the 
development of that specific protocol. During the first public workshop, a protocol 
staff lead for ARB will be identified along with his or her contact information. 

• Issuing the Notice: This step initiates the APA rulemaking action. When, after 
completing the preliminary activities described above, ARB determines that it 
would like to proceed with a formal rulemaking on a proposed Compliance Offset 
Protocol, ARB will issue a notice of proposed rulemaking, which is included in the 
California Regulatory Notice Register. This notice will include the Board hearing 
date when staff will present the proposed Compliance Offset Protocol for Board 
consideration. This notice is posted at least 45-days prior to the Board hearing. 

• Availability of the Proposed Text and the Initial Statement of Reasons: At 
least 45-days prior to the Board hearing, ARB will make available the proposed 
Compliance Offset Protocol text and a staff report that includes an explanation of 
why certain decisions were made in the development of the proposed 
Compliance Offset Protocol, any relevant analyses to support the proposed 
Compliance Offset Protocol, and an analysis of potential environmental impacts. 
ARB will post the proposed text and the staff report on its rule making website 
with the 45-day notice. ARB practice is to notify the public of the availability of 
these documents through the relevant emaillistservs. 

• 45-Day Comment Period: ARB will provide at least 45 days for the public to 
review the proposed Compliance Offset Protocol text and staff report and provide 
written comments to ARB. 

• Public Hearing: Staff will present the proposed Compliance Offset Protocol to 
the Board for its consideration. This process usually includes a staff presentation 
at a regularly scheduled Board hearing. The dates and agendas for each 
hearing are posted on the rulemaking website. Stakeholders can provide written 
and oral testimony to the Board before the Board takes any action on the 
proposed Compliance Offset Protocol text. The Board may choose to adopt the 
proposed Compliance Offset Protocol text as written or to direct staff to make 
changes and release amended material for a formal comment period of at least 
15-days. ARB will consider all formal comments on its proposed Compliance 
Offset Protocol as required by the APA and Board policy. 
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• Summary and Response to Comments: ARB must summarize and respond to 
all formal comments submitted during the 45-day comment period, at the Board 
hearing, and during any subsequent 15-day comment periods on the proposed 
Compliance Offset Protocol in a document referred to as the Final Statement of 
Reasons. In this document, ARB will indicate where it made a change in 
response to a comment, or why a change is not appropriate. When applicable, 
the written responses to comments addressing the environmental analysis will be 
considered by the Board prior to making any findings required by the CEQA 
before a proposed protocol is adopted. This process ensures that ARB has 
understood and considered all relevant material presented to it before adopting a 
proposed protocol. 

• Submission of a Rulemaking Action to the Office of Administrative Law 
(OAL) for Review: Following final ARB approval, the rulemaking record is 
submitted to OAL for review. ARB also posts a Notice of Decision with the 
Secretary of Natural Resources in accordance with its CEQA certified program. 
OAL has 30 working days to review the rulemaking record to determine whether 
it demonstrates that ARB satisfied the requirements of the APA. Upon OAL 
approval, the Board-adopted Compliance Offset Protocol is filed with Secretary of 
State and becomes effective within a quarterly time schedule provided in the 
APA. 

The Administrative Procedures Act mandates that ARB complete a rulemaking 
within one calendar year from the date the 45-day notice is published in the 
California Notice Register. If ARB does not submit the final protocol and 
regulatory amendments to the Office of Administrative Law by that date, ARB 
must initiate a new rulemaking. This includes a new 45-day comment period and 
Board hearing. 

4 ADDITIONALITY 

AB 32 and the Cap-and-Trade Regulation require any reductions used for compliance to 
be beyond what would otherwise be required by law, regulation, or legally binding 
mandate, and that exceed what would otherwise occur in a conservative business-as
usual scenario. For each proposed Compliance Offset Protocol, staff will establish 
whether GHG reductions or removal enhancements that result from the implementation 
of offset projects under the protocol are already being required by a local, state, or 
federal regulation. If a specific GHG mitigation method is already required by 
regulation, any reductions from that mitigation method would not meet the requirements 
for additionality. In this case the proposed Compliance Offset Protocol could not include 
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that specific GHG mitigation method and compliance offsets would not be issued for 
that reduction activity. 

To assess if a specific GHG mitigation method may have "otherwise occurred," staff will 
establish if that method is common practice in the geographic area in which the 
proposed Compliance Offset Protocol is applicable. Where possible, this review would 
include staffs best estimate of the percent of the technology or mitigation in use for that 
sector. This can be done through outreach to the sector that would generate potential 
offsets, discussions with trade organizations, data research, and reviews of technology 
trends. Staff will take into consideration cost barriers that may prohibit technology or 
GHG mitigation methods from occurring in the absence of revenues from the generation 
of offset credits. For each proposed Compliance Offset Protocol, staff will share their 
findings during a stakeholder process and solicit feedback to determine whether a 
specific technology or GHG mitigation method is beyond common practice, and if the 
resulting reductions would meet the requirements for additionality. 

5 HOW DOES ENVIRONMENTAl CREDIT STACKING WORK UNDER THE 
CALIFORNIA COMPLIANCE OFFSET PROGRAM? 

Environmental credit stacking refers to a situation where a single activity provides more 
than one marketable environmental credit. For example, forest projects can result in 
carbon sequestration and improved watershed quality benefits. ARB believes that 
environmental co-benefits are a desired result of its Compliance Offset Protocols. The 
additional incentives such as other environmental credits would not by themselves 
disqualify a project type from being considered for the development of a Compliance 
Offset Protocol. ARB's assessment of additionality will be based on how prevalent a 
mitigation practice or technology is within a sector, regardless of whether or not the 
activity could generate other marketable environmental credits. 

6 Will ARB PERIODICAll V REVIEW COMPLIANCE OFFSET PROTOCOLS? 

Yes, ARB will continue to monitor the adoption of new or modified regulations that could 
affect additionality, as well as new developments in scientific data and quantification 
related to adopted Compliance Offset Protocols that would warrant a change to an 
existing Compliance Offset Protocol. Staff will propose amendments to Compliance 
Offset Protocols as necessary through a stakeholder process prior to Board 
consideration. Staff will weigh the decision to update a protocol against the market 
desire for certainty to support an active and robust compliance offset program. Any 
amendments to an existing Compliance Offset Protocol would involve the same APA 
process as developing a new Compliance Offset Protocol. 
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Once ARB updates an existing Compliance Offset Protocol, the previous version would 
no longer be used by new projects from the date that OAL approves the new version. 
Any existing projects under the previous version of the protocol would be required to 
use the new version of the protocol once the existing crediting period has ended. 

7 HOW CAN I PARTICIPATE IN THE COMPLIANCE OFFSET PROTOCOL 
DEVELOPMENT PROCESS? 

ARB encourages interested parties, including subject matter experts and general 
members of the public to attend Compliance Offset Protocol development workshops 
and provide informal and formal written feedback on proposed content during the 
Compliance Offset Protocol development process. Stakeholders can also request 
meetings with ARB staff to discuss protocol-related issues. Stakeholders are 
encouraged to sign up for the Cap-and-Trade listserv to make sure they are notified of 
any workshops or public information related to Compliance Offset Protocol 
development: 

http://www.arb.ca.gov/listserv/listserv ind.php?listname=capandtrade. 

8 SUBMITTING IDEAS FOR COMPLIANCE OFFSET PROTOCOLS? 

8.1 Can a voluntary offset program recommend a protocol for review? 

Yes. Voluntary offset programs such as the American Carbon Registry, Climate Action 
Reserve, Verified Carbon Standard, and others may submit protocols to ARB for review. 
However, regardless of how the voluntary protocols are developed, ARB staff must 
determine whether the voluntary protocol should be developed for use in the Cap-and
Trade Program and if so, to conduct its own rulemaking process under the 
Administrative Procedure Act. As outlined above, under this process ARB would review, 
modify, and present a proposed Compliance Offset Protocol for Board consideration. 
This process ensures that any voluntary protocol modified for consideration by the 
Board demonstrates the resulting reductions meet the offset criteria in AB 32 as defined 
in the Cap-and-Trade Regulation and the criteria listed earlier in this document. 

Protocols developed by the voluntary programs are not Compliance Offset Protocols as 
they are not developed through a rulemaking process, may not meet the AB 32 and 
Cap-and-Trade Regulation criteria, and were not approved by the Board. 

8.2 Why has ARB not developed Compliance Offset Protocols for all of the 
existing voluntary offset protocols? 

There are many existing voluntary offset protocols for use in the voluntary offset market. 
However, ARB must ensure any Compliance Offset Protocol it develops will result in 
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offset credits that meet the AB 32 offset criteria and the general protocol criteria in 
section 2.2. ARB will periodically review the available voluntary offset protocols and the 
potential to develop them into Compliance Offset Protocols. 

8.3 Why can't we limit offset protocols just to California projects? 

An important role for compliance offsets in the Cap-and-Trade Program is to provide 
cost containment for covered entities in the program. A covered entity can meet up to 
eight percent of its compliance obligation by using offsets in each compliance period. It 
is important to note that if all entities under the cap were to maximize the use of offsets 
up to the eight percent limit, there would still need to be on-site GHG emissions 
reductions at covered entities to meet the overall cap limits through 2020. Since the 
Cap-and-Trade Program already covers most sectors of California's economy under the 
cap, limiting offsets to just projects in California would significantly reduce the offset 
supply potential available to covered entities. This would increase their cost for 
compliance under the Cap-and-Trade Program. As stated in section 2.1, ARB will try to 
identify potential Compliance Offset Protocols that may be applicable in California, as 
well as across the United States. 

8.4 What if I have a good idea for an offset protocol? 

ARB encourages stakeholders to engage with staff regarding the development of new 
Compliance Offset Protocols and potential new project types that may fit the criteria for 
compliance offsets. Section 2.2 of this document contains the requirements for 
Compliance Offset Protocols. These requirements can help stakeholders discern if their 
ideas could potentially be considered for the Compliance Offset Program. 

8.5 Will ARB only approve protocols based on a standardized approach? 

Yes, approved Compliance Offset Protocols serve as a cornerstone of the Compliance 
Offset Program to ensure that reductions are appropriately quantified, monitored, 
reported, and documented. Those protocols taken to the Board for adoption will consist 
of standardized methods that quantify reductions based on specific criteria and pre
established calculation methods. This approach streamlines the calculation of project 
baselines and determination of the additionality of projects by using standard eligibility 
criteria that ensure projects are additional. By establishing the standardized criteria in 
the Compliance Offset Protocol, there is less subjectivity by verifiers or offset project 
developers as to whether a project may be additional and this supports consistent 
quantification rigor in the offset program. 
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8.6 Will ARB approve protocols developed under a project-based approach? 

No, ARB is not planning to accept project-based protocols because each individual 
project protocol must be approved by the Board and such a process would be lengthy 
and administratively burdensome. 

Additional Information 

More information on the Cap-and-Trade Program, compliance offsets, and current 
rulemaking activities can be found here: 

http://www.arb.ca.gov/cc/capandtrade/capandtrade.htm 

Staff contacts for the Cap-and-Trade Program can be found here: 

http://www.arb.ca.gov/cc/capandtrade/contacts/capandtrade contacts.htm 
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Abstract 

Carbon offsetting is a ubiquitous feature of emissions mitigation strategies that 
reduces the cost of compliance with mandatory greenhouse gas regulation and enables 
unregulated firms to meet voluntary emissions goals. Worldwide, compliance and 
voluntary offset markets have generated more than three billion offsets, which, in theory, 
each represent one metric ton of C02-equivalent emissions that have been prevented, 
sequestered, or otherwise mitigated outside of a regulatory regime. In practice, it is 
unclear whether carbon offset policy can guarantee the production of legitimate offsets
those that represent additional, permanent, enforceable, real, quantifiable, and verifiable 
greenhouse gas emissions reductions. California's compliance offset market, given its 
size, transparency, and recent establishment, presents a perfect opportunity to study the 
extent to which current carbon offset policy can produce legitimate offsets. This thesis 
analyzes four compliance offset protocols that have supplied more than 145 million 
offsets to the California Compliance Market and finds that all four have the potential to 
generate illegitimate offsets, compromising the integrity of California's cap on 
greenhouse gas emissions. The current US Forest Projects Protocol is both the most 
productive and most problematic; so far, it has produced more than 115.6 million 
illegitimate offsets, 79% of California's total compliance offset supply. To reduce the risk 
of protocols generating illegitimate offsets in California and other markets, this thesis 
will suggest improvements to additionality tests and emissions quantification that can be 
added to current and future offset protocols. It will also suggest alternatives to offset 
policy that can deliver emissions reductions with less risk to the integrity of emissions 
reduction goals. Last, this thesis will argue that even if offset protocols guarantee 
legitimate offset production, achieving carbon neutrality via voluntary carbon offsetting 
hinders progress toward a zero-emissions future. 
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Introduction 

As policymakers strive to set and meet greenhouse gas emissions reduction goals, 

they also design policies aimed at reducing the cost of greenhouse gas (GHG) mitigation. 

Carbon offsetting has emerged across all major emissions mitigation policies as a method 

for reducing the cost of compliance with mandatory GHG regulation while also enabling 

unregulated firms to voluntarily reduce their carbon footprints. Those voluntary 

reductions are often touted as a means for achieving net-zero carbon emissions or 

"carbon neutrality," a status that has gained popularity in the public and private sectors 

despite uncertain environmental benefits. 

Carbon offsetting is based upon the idea that firms do not need to reduce their 

GHG emissions themselves to reduce the total stock of GHGs in the atmosphere. Instead, 

they can neutralize or "offset" their emissions by paying firms outside the scope of 

emissions regulation to reduce their emissions. This concept has given rise to numerous 

government policies and private companies that allow firms to buy and sell emissions 

reductions in standard units called "carbon offsets." Each offset represents one metric ton 

ofC02-equivalent (tC02e) emissions that has been voluntarily averted, sequestered, or 

otherwise mitigated through a variety of eligible emissions-reducing activities. 

Emissions reductions that produce offsets must, of course, be carefully accounted 

for and credited. If illegitimate offsets are bought and sold alongside legitimate offsets, 

total atmospheric emissions can become much higher than intended, compromising the 

integrity of mandatory emissions limits and voluntary emissions reduction goals. Unseen 

emissions increases like this not only intensify climate change, but also represent wasted 

investment in nonexistent climate benefits. 

CSD0074053 



Smith 2 

This thesis will argue that four offset policies currently operating in California do 

not guarantee the production of legitimate ofisets that deliver their intended emissions 

reductions. Consequently, these policies compromise the integrity of California's 

mandatory cap on emissions while wasting time, effort, and resources. Three of 

California's policies, which focus on mine methane destruction, livestock manure 

methane destruction, and ozone depleting substance destruction, can produce both 

legitimate and illegitimate offsets and can be improved to increase the number of 

legitimate offsets generated. The fourth, however, which sequesters carbon in forests, 

overvalues temporary emissions reductions by assuming they are able to compensate for 

atmospheric emissions, rendering all 115.6 million offsets it has produced illegitimate. 1 

Since forests are widely considered the largest potential source of carbon offsets on the 

planet, this fundamental flaw must not be replicated in future offset protocols. 

This thesis will begin by describing the fundamentals of carbon offsetting-the 

types ofmarkets in which they are bought and sold, the magnitude of carbon emissions 

involved, and the need for policy investigation in California. It will then continue in 

Chapter One with a discussion of the intended benefits and potential drawbacks of 

ofisetting that underlie any analysis of specific offset policies. Chapter Two will focus on 

California's offset market and the four protocols currently producing offsets, arguing how 

they fail to ensure the production of legitimate offsets. Once Chapter Two identifies 

problems in California's protocols, Chapter Three will put California offset production in 

context by examining general offset utilization trends and the behavior of four specific 

1 CARB, "Compliance Offset Program" 
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firms participating in the market. Finally, the Conclusion will offer recommendations for 

policymakers and firms engaged in carbon offsetting and close with a wider argument 

about the relationship between offset use and climate leadership. 

Offset Fundamentals 

Carbon offsets are purchased in two types of markets: voluntary markets and 

compliance markets. Within these two types of markets, different offset suppliers provide 

many different types of offsets of varying levels of quality. Overall, voluntary and 

compliance markets that publish their offset production have produced more than three 

billion known carbon offsets, a lower bound on the total number of offsets produced 

globally.2 California's compliance offset market, given its transparency, recent 

establishment, and offset production, provides an ideal opportunity to study offset policy 

today. 

The Voluntary Market 

Voluntary markets are created by individuals and firms whose emissions are not 

regulated, but who want to voluntarily neutralize their emissions to meet personal or 

organizational emissions reduction goals. Often, voluntary carbon offsetting is a central 

component of achieving net-zero carbon emissions, also known as "carbon neutrality." 

2 Joint Implementation has produced 871 million (JI, "JI ERU Issuance."), the Clean Development 
Mechanism 1.96 billion ("CDM: CDM-Home."), the California Compliance Market 145 million 
(CARB, "Compliance Offset Program"), and the Chicago Climate Exchange 84 million ( "CORE: 
Chicago Climate Exchange."). 
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In 2016, the total estimated volume ofvoluntary offset transactions topped one 

billion tC02e, but it is nearly impossible to determine the exact quantity produced since 

the voluntary market operates worldwide and is highly decentralized.3 Numerous 

organizations called "standard bodies" generate voluntary offsets according to their own 

rules and promise to provide offsets that represent legitimate, real emissions reductions. 

Over time, voluntary buyers have consolidated their trust in a handful of well-

regarded standard bodies that now dominate voluntary market transactions. In 2016, the 

leading standards included the Verified Carbon Standard (58% oftotal transactions), the 

Gold Standard (17%), Climate Action Reserve (8%), IS0-14064 (4%), and American 

Carbon Registry (3%). Among these leaders, average offset prices vary from $0.4 per 

tC02e (IS0-14064) to $4.6 per tC02e (Gold Standard).4 In the market at large, prices 

range even further, from one cent per tC02e, up to $70 or more. 5 This range reflects the 

subjectivity of the voluntary market. Buyers do not treat every ton ofC02e as equal-

they care about how offsets are generated, where they are generated, who generates them, 

and what co-benefits are attached. One buyer for example, might consider reforestation 

more important because they went camping as a child, increasing their willingness-to-pay 

relative to another buyer who grew up in a city. 

Buyer preferences have not only produced a wide range of prices, but have also 

spawned offset protocols in nearly every possible emissions-reduction category: 

renewable energy, forestry, land-use, methane, efficiency, household devices, 

3 Hamrick and Gallant, "Unlocking Potential: State of the Voluntary Carbon Markets 2017." 
4 Hamrick and Gallant, "Unlocking Potential: State of the Voluntary Carbon Markets 2017." 
5 Hamrick and Gallant, "Vohmtary Carbon Markets Insights: 2018 Outlook and First-Quarter Trends." 
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transportation, gas destruction, and countless other niche categories.6 Like markets for 

soft drinks, offset protocols have been developed to suit every taste to attract more buyers 

to the market. 

The Compliance Market 

Compliance markets are created by cap-and-trade (CAT) systems, a type of 

government regulation that puts a limit or "cap" on the total quantity of C02e that all 

covered firms can emit. A government will then issue or auction emissions permits called 

"allowances" that add to that limit and require that firms periodically surrender 

allowances equal to their individual emissions. Over time, the cap on emissions 

decreases, and firms that can most easily reduce their emissions have an opportunity to 

mitigate more than is necessary, creating surplus allowances that they can sell to firms 

that have a harder time reducing their emissions. In theory, CAT systems thereby 

incentivize the easiest, cheapest emissions reductions first, minimizing the overall cost of 

regulatory compliance. 

Offset policy prescribes specific methods for firms outside the regulatory regime 

of the CAT system to voluntarily reduce their emissions, generating offsets that may be 

bought, sold, or turned in within theCA T system equivalently to allowances. Since 

compliance firms consider all offsets equally capable of fulfilling their compliance 

6 Hamrick and Gallant, "Unlocking Potential: State of the Voluntary Carbon Markets 2017." 
Lovell and Livennan, "Understanding Carbon Offset Technologies." 
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obligations, offset prices are therefore uniform within each compliance market regardless 

ofhow offsets are generated.7 

Today, 10 CAT systems operate throughout the world, covering the European 

Union, Switzerland, Kazakhstan, South Korea, New Zealand, Quebec, parts of China, 

nine northeastern states in the United States, California, and Tokyo. 8 Each CAT system 

includes its own specific rules for compliance offsetting domestically and in many cases 

internationally, creating enormous demand for compliance offsets. 

Most demand for offsets worldwide has been met by two international 

mechanisms implemented in 2005 via the Kyoto Protocol: Joint Implementation (JI) and 

the Clean Development Mechanism (CDM). Both use terms other than "offsets," but the 

concept is the same-JI establishes rules for developed countries to fund emissions 

reductions in other developed countries, earning emission reduction units (ERUs) that 

may be used to meet Kyoto emissions targets. Similarly, the CDM establishes rules for 

developed countries to fund emissions reductions in developing countries, earning 

saleable certified emission reduction (CER) credits. So far, JI and the CDM have 

produced more than 871 million9 and 1.96 billion offsets, respectively. 10 

7 The CA compliance market does separate offsets into three price categories based upon the risk associated 
with the offset's generation, but this multi-price system remains uniform compared to the voluntary 
market. 

8 "International Carbon Action Partnership (ICAP)." 
9 JI. "JI ERU Issuance." 
10 "CDM: CDM-Home." 
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The Need for Offset Policy Investigation 

Multiple international, national, and sub-national offset protocols are in 

development and will look to existing offset policy for design inspiration and guidance. 

At the international level, the United Nations Framework Convention on Climate Change 

(UNFCCC) and United Nations' International Civil Aviation Organization (ICAO) are 

currently designing two offset programs that will have wide ramifications for global 

greenhouse gas mitigation. The UNFCCC's offset mechanism, initiated by Article 6.4 of 

the Paris Agreement, will replace the CDM and promote greenhouse gas mitigation and 

sustainable development between Parties to the Paris Agreement. 11 Standardized rules, 

modalities, and procedures that will allow Parties to generate carbon reduction credits for 

sale will be adopted at the 25th Conference of the Parties in 2019. 12 ICAO is currently 

setting up a voluntary Carbon Offsetting and Reduction Scheme for International 

Aviation (CORSIA), which is expected to enter a Pilot Phase from 2021 to 2023. 13 

At the national level, United States Congresswoman Alexandria Ocasio-Cortez's 

"Green New Deal" has proposed that the United States commit to "net-zero carbon 

emissions" by 2030. 14 While the Green New Deal is only a proposal, the inclusion of 

11 United Nations Framework Convention on Climate Change, "Paris Agreement." 
12 "COP24: Key Outcomes Agreed at the UN Climate Talks in Katowice." 
13 United Nations International Civil Aviation Organization, "Resolution A39-3: Consolidated Statement of 

Continuing ICAO Policies and Practices Related to Environmental Protection- Global Market-Based 
Measure (MBM) Scheme." 

14 Ocasio-Cortez, "Text- H.Res.l 09 - 116th Congress (2019-2020)." 

CSD0074059 



Smith 8 

such an expansive, near-term carbon neutrality goal indicates the potential for carbon 

ofisetting in future U.S. climate change mitigation strategies. 15 

At the sub-national level, California's passage of AB 398 in 2017 committed it to 

adopting new offset protocols for its CAT system, 16 while Quebec continues to design 

additional protocols in the agriculture and land-use sector. 17 As these programs take 

shape, it is essential to learn from existing markets, particularly the extent to which 

current offset protocols ensure climate benefits. It is also necessary to study what drives 

regulated firms to purchase specific types of offsets to understand how the co-benefits 

created by different emissions mitigating activities contribute to environmental health. 

The voluntary market is ill-suited to studying these questions; private transactions 

render it extremely non-transparent, and as an unregulated market, incentives to develop 

stringent offset protocols are less strong than in compliance markets. To protect buyers, 

99% of voluntary offsets today are third-party verified, but the stringency of the protocols 

against which offsets are verified varies. The defining principle of the voluntary market is 

caveat emptor-with so many standard bodies each developing their own rules for offset 

generation, fully understanding the quality of a standards' offsets is difficult and 

assessing the overall quality of offsets in the market is impossible. Even assessing the 

15 While the Green New Deal specifies a 100% renewable energy goal or the United States, continued 
emissions umelated to energy production vvill require one or both oftwo methods for achieving net-zero 
carbon emissions: offsetting and carbon capture and storage. Of these two, carbon offsetting is likely to 
be the primary component of current carbon neutrality goals. Carbon capture and storage may be 
technologically feasible, but it remains many times more expensive than offsetting and has never been 
deployed on a large scale, while several billion tC02e have been mitigated via carbon offsets 
worldwide. 

16 Garcia, Assembly Bill398. 
17 Quebec Environment et Lutte contre les changements climatiques, "Offset Credits." 
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overall quantity of offsets sold in the voluntary market is difficult since many 

transactions are private. 18 

The CDM and JI, which to date have supplied more offsets for sale than any other 

program, are also ill suited for study in this thesis. A wide body of research addresses the 

strengths and weaknesses of both offset programs, and their enormous scope and many 

protocols complicate comprehensive study. 

This thesis will focus on the California Compliance Market (CCM), a relatively 

new and understudied compliance offset market. California's CAT system, what The 

New York times called a "Grand Experiment to Rein in Climate Change," took effect in 

2013 and was designed to learn from and improve upon offsetting in the voluntary market 

and CDM. 19 After the CDM and JI, the CCM is the largest compliance offset market in 

the world, and includes six offset protocols that each focus on a major category of 

unregulated emissions: Ozone Depleting Substances (adopted 2011), Livestock (2011), 

US Forest (2011), Urban Forest (2011), Mine Methane (2014), and Rice Cultivation 

(2015). Of these six protocols, only four have produced offsets (Figure 1), but those four 

have produced more than 145 million.20 All of California's protocols are publicly 

viewable online alongside market data that describes how many of each type of offset has 

been produced, which firms have surrendered offset to the Californian government, and 

18 The leading voluntary market resource, "The State of the Voluntary Offset Market" released annually by 
Ecosystems Marketplace, relies upon voluntary information disclosure gathered from offset sellers via 
survey. 

19 Barringer, "In Califomia, a Grand Experiment to Rein in Climate Change - TheN ew York Times." 
20 The exact value is 145,994,499 offsets. This total includes early action offsets and was taken from 

CARB 's offset registry March 8, 2019. See CARB "Compliance Offset Program." 
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how many of each type of offset firms have surrendered. As the most recent effort to 

establish a compliance offset market, California's offset protocols represent the cutting 

edge of offset policy, and the UNFCCC and ICAO will look to California as an example 

for how to design international offset policies. The combination of the CCM's size, 

transparency, and importance as a model for future markets make it an ideal, essential 

study of whether offset protocols can deliver their intended benefits. 

Protocol Ozone Livestock U.S. Forest Urban Mine Rice Total 
Depleting Manure Forest Methane Cultivation 
Substances Management Capture 

Compliance 
18,913,97 

Offsets 
6 

5,6078,361 115,610,154 0 5,863,008 0 145,994,499 
Issued 

Fzgure 1 
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Chapter 1: Benefits and Criticisms of Offsetting 

Across voluntary and compliance markets, offset protocols must produce offsets 

that truly compensate for emissions or else they compromise the integrity of their 

associated CAT systems or voluntary emissions reduction goals. Over time, the 

fundamental criteria for high-quality offsets have settled into six tenns recognized across 

most markets: real, permanent, quantifiable, verifiable, enforceable, and additional.21 

When ofiset protocols uphold these criteria, offsets can provide a wide variety of 

benefits. In practice, however, it is difficult for offset policy to guarantee these six 

criteria, so offsets in the real world do not always yield their intended benefits. This 

chapter will describe the intended benefits of offsets and criticisms of offset policy's 

ability to uphold the six offset criteria. It will also describe unintended negative 

consequences that can occur as a result of offsetting even if protocols uphold the six 

criteria. 

21 Many markets use this exact language, e.g. RGGI ("Offset Requirements I RGGI, Inc.") and the 
California Compliance Market (Health and Safety Code §38562(d)(l) and (2)). There is some slight 
variation, for example the CDM, which only uses the terms "real, measurable, verifiable and 
additional," but all approach the same meaning (United Nation Framework Convention on Climate 
Change, "The Kyoto Protocol Mechanisms."). 
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Benefits of Carbon Offsetting 

Lower the Cost of Compliance Inside CAT Systems 

CAT systems include offset policy as a cost-containment mechanism. Since 

potential emissions reductions outside the coverage of a CAT system are typically 

cheaper than those within it, offset policy creates access to cheaper, lower-hanging 

sources of reductions for regulated firms, reducing their compliance costs. Lower 

compliance costs increase the economic efficiency of emissions regulation and can create 

an opportunity to increase emissions mitigation ambition within the CAT system, 

accelerating the transition to a low-emissions economy. 

Accelerate Sustainable Development Among Unregulated Firms 

Many offset protocols are designed to generate emissions reductions while also 

establishing new best-practices that create financial and environmental co-benefits 

outside the CAT system among unregulated firms. In the agricultural sector, this can 

include more efficient use of manure and nitrogen fertilizer, reducing methane and 

nitrous oxide emissions while improving air and water quality and decreasing agricultural 

input costs. Offset protocols can also incentivize landowners to improve their 

management of forestland or reduce the conversion of grassland, forestland, and wetland 

to farmland, fortifying local ecosystems while providing ecosystem services. In the 

industrial sector, multiple offset protocols incentivize the destruction of gasses that, in 

addition to contributing to climate change, damage the ozone layer and enable hannful 

UV rays to reach the earth's surface. 
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Offset protocols can also steer streams of capital into sustainable infrastructure 

development, including renewable energy generation, improved water pumping 

efficiency, and increased rapid transit efficiency.22 The ability of offset policy to 

"contribute to the mitigation of greenhouse gas emissions and support sustainable 

development" was a primary motivator for the international offset mechanism established 

by Article 6.4 of the Paris Agreement.23 

Positive Public Relations 

The opportunity to buy offsets can enable firms to demonstrate corporate social 

responsibility and environmental values. By funding offset projects that support 

community health and sustainability, firms can improve their relationships with local 

community stakeholders and cast themselves in a positive light for the public. Carbon 

"neutrality"-that is, offsetting all of a company's emissions-is a growing trend among 

businesses worldwide. Many dominant businesses have already claimed carbon 

neutrality, including Google since 2007,24 Microsoft since 2012,25 Marks & Spencer 

since 2012,26 and many others. Still more business leaders (e.g. Siemens and REI) have 

committed to carbon neutrality in the future in an effort to communicate their sustainable 

values.27 

22 UNFCCC, "CDM: Approved Baseline and Monitoring Methodologies for Large Scale CDM Project 
Activities." 

23UNFCCC, "Paris Agreement" 
24 Dreyfuss, "How Google Keeps Its Power-Hungry Operations Carbon Neutral." 
25 Microsoft, "Commitment to Carbon Neutral- Microsoft Environment." 
26 Marks and Spencer, "On the Road to Carbon Reduction." 
27 Siemens, "Siemens Is Going Carbon Neutral by 2030." and https://www.rei.com/stewardship/core

practices 
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Criticisms of Carbon Offsetting 

Despite the potential benefits of offsetting, the six fundamental criteria for high 

quality offsets-additional, permanent, enforceable, real, quantifiable, and verifiable-

can be impossible to guarantee. Even if offsets do meet all six criteria, they can cause 

unintended negative consequences for the climate and human populations. The following 

sections will describe the six offset criteria, criticisms of offset policy's ability to 

guarantee them, and potential unintended consequences of offsetting. 

Additionality 

Description 

For offsets to compensate for atmospheric emissions, they must be additional-

that is, they must represent action above and beyond what would have happened in the 

absence of an offset program. Determining what would have happened without an offset 

program in a business-as-usual (BAU) scenario is the central question of additionality.28 

Offset protocols include various "tests" for additionality that attempt to model the BAU 

scenario. Standard bodies including the Clean Development Mechanism (CDM),29 

American Carbon Registry (ACR), 3° Climate Action Reserve (CAR),31 and California 

Air Resources Board (CARB)32 each utilize the same basic combination of tests (Figure 

28 Bennett, "Additionality." 
29 United Nation Framework Convention on Climate Change, "Tool for the demonstration and assessment 

of additionality Version 07.0.0" 
30 American Carbon Registry, "Hybrid Additionality Approach." 
31 Climate Action Reserve, "Criteria for Protocol Development: Climate Action Reserve." 
32 CARB, "California Air Resources Board's Process for the Review and Approval of Compliance Offset 

Protocols in Support of the Cap-and-Trade Regulation" 
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1 ), although which tests are used and the scale at which they are applied differs. The 

CDM assesses projects individually, while CAR reduces transaction costs by using the 

same standard additionality criteria for all projects. CARB and ACR both utilize hybrid 

approaches based upon a desire to reduce transaction costs while accounting for project 

site-specific characteristics and anomalies. Thoroughly running these tests is time 

consuming and expensive, creating a trade-off between regulatory stringency and project 

financial feasibility. 33 

Test Description If Yes If No 

Financial Feasibility Does the project need offset revenue to be financially Pass Fail 
viable? 

Regulatory Does the project go above and beyond practices that are Pass Fail 
Compliance legally required? 

Common Practice Is the project the first-of-its-kind or a significant Pass Fail 
departure from common practice? 

Other Barriers Are there other social, environmental, or political Pass Fail 
barriers that prevent the project from occurring? 

Figure 1.1 

Criticism 

Many argue that regardless of additionality tests, a business-as-usual scenario is 

impossible to know or prove.34 Professor Robert Stavins, Director of Environmental 

Economics at Harvard University, commented to the Washington Post, "That's 

33 Meyers, "Additionality of Emissions Reductions from Clean Development Mechanism Projects." 
34 Murray, Sohngen, and Ross, "Economic Consequences of Consideration of Permanence, Leakage and 

Additionality for Soil Carbon Sequestration Projects." 
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essentially unobserved, and fundamentally unobservable, I mean, who knows what you 

would have done?"35 

Additionality scandals that have taken place in spite of additionality tests have 

also shown that tests are not always foolproof. One such scandal took place from 2009 to 

2013 and involved offsets generated through the CDM for destroying the gas HFC-23. 

HFC-23 is produced as a byproduct of manufacturing the refrigerant HFC-22, which 

takes place primarily in India and China. Although HFC-23 is only produced in small 

quantities, it is an extremely potent GHG-11, 700 times more potent than C02-so 

destroying even small quantities can yield tremendous value in C02e offsets.36 

From 2009 to 2011, the average price ofCDM offsets was near $20, about 70 

times the true cost of destroying HFC-23. Chinese and Indian chemical manufacturers, 

recognizing a new opportunity for revenue generation, increased HFC-22 production 

specifically to produce and destroy HFC-23 and cash-in on offsets. In all, nearly 500 

million HFC-23 credits were issued, inundating the CDM market with non-additional 

offsets that permitted increased emissions without compensating for them. By 2013, 362 

million offsets had been issued to Chinese HFC-23 projects alone. Much of that revenue 

drained into government coffers; a 65% tax on CDM revenue enabled the Chinese 

government collected an estimated 1.98 billion USD by 2013.37 

A temporary HFC-23 offset ban took effect in 20 10 following initial indicators 

that the CDM's HFC-23 protocol was creating perverse incentives to expand gas 

35 Quoted from Fahrenthold, "Caps, Trades and Offsets." 
36 IPCC, 2013 
37 Wara and Victor, "A realistic policy on international carbon offsets" 
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production. It took until2013, however, to formally ban all offsets generated by HFC-23 

destruction, enabling more non-additional offsets to infiltrate the CDM's market. In total, 

more than $5 billion went to refrigerant manufacturers, the Chinese government, and 

offset brokers for HFC-23 projects, while the actual cost of HFC-23 abatement has been 

estimated at less than $114 million.38 

The 2013 ban not only validated doubts in the ability of offset policy to guarantee 

additionality, but it also set ofT a secondary scandal. In the month following the HFC-23 

offset ban, some Chinese and Indian chemical manufacturers demanded that HFC-23 

payments continue, or else they would release all HFC-23 into the atmosphere. In the 

words of Mark Roberts, International Policy Advisor for the Environmental Investigation 

Agency, "Chinese and Indian companies are holding the world hostage by threatening to 

set off a climate bomb if they don't receive millions of dollars for the destruction of the 

HFC-23 that they are producing. "39 

Western offset buyers, primarily in Europe, were already deeply upset that they 

had been paying for non-additional emissions and putting their dollars into the Chinese 

government's pocket. This reaction from gas manufacturers was salt in an open wound, 

and today, the HFC-23 scandal is remembered as a prime example of what can go wrong 

when offsets are non-additional. 

38 Wara and Victor, "A realistic policy on international carbon offsets" 
39 "Explosion ofHFC-23 Super Greenhouse Gases Is Expected." 

CSD0074069 



Smith 18 

Permanence 

Description 

For carbon offsets to compensate for regulated firms' emissions, they must also 

be permanent-that is, they must represent emissions reductions that can never be 

released back into the atmosphere. If offsets are generated by impermanent emissions 

reductions, they permit regulated firms to release GHGs without counterbalancing them, 

undermining the central mission of a CAT system and of voluntary emissions reduction 

goals. 

Certain types of offset protocols incentivize emissions reductions that are 

inherently pennanent. A voided consumption of a product that will create GHGs, for 

example, will permanently reduce emissions since it is impossible to travel back in time 

and opt to consume more of the product. A voided fuel consumption and avoided fertilizer 

application, which create offsets in the voluntary market, fit into this category since both 

products produce GHGs when consumed. 

Protocols that alter the irrigation regimes of rice cultivation represent a second 

category of permanent offset, since they involve changing the natural product of 

decomposing organic matter from methane to carbon dioxide. Protocols that involve 

destroying GHGs comprise a third category of permanent offset. Livestock manure and 

coal mine protocols focus on destroying methane by burning it, which releases C02, a 

less potent GHG. Similar protocols incinerate or otherwise transform potent ozone 

depleting substances (ODS) into less potent forms. Offset protocols like these cannot 

reduce emissions to zero, since combustion releases some C02, but they reduce the 
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overall global warming potential of emissions, and their combusted products can never 

spontaneously revert to their pre-combusted forms, rendering their emissions reductions 

permanent. 40 

Protocols that rely upon carbon sequestration, however, include an inherent risk 

of impermanence. Protocols that involve planting or managing forestland fall into this 

category, since projects earn offsets up-front for storing carbon in biomass that may not 

exist forever. Other sequestration-reliant protocols focus on maintaining or creating 

carbon stocks in agricultural soils and grassland soils through improved tillage practices 

or preventing the conversion of grassland to cropland.41 

Sequestration protocols are vulnerable to two types of carbon releases, or 

"reversals." The first is natural, relatively unpredictable, and uncontrollable: if a forest 

bums, experiences a pest outbreak, severe weather event, or is struck by blight, the 

carbon contained in the forest's biomass can be released back into the atmosphere. 

Grassland offsets are considered less vulnerable to fire, since soil carbon remains if grass 

bums away,42 but disease and a wide variety of climate-related factors can affect soil 

decomposition, threatening permanence.43 The second type of reversal is intentional and 

includes cutting down forestland, ceasing forest management, returning from no-till to 

conventional tillage, and converting grassland to cropland. 

4° CARB, "Compliance Offset Program" 
41 Mnrray, Sohngen, and Ross, "Economic Consequences of Consideration of Permanence, Leakage and 

Additionality for Soil Carbon Sequestration Projects." 
42 Climate Action Reserve, "Grassland Project Protocol." 
43 Davidson and Janssens, "Temperature Sensitivity of Soil Carbon Decomposition and Feedbacks to 

Climate Change." 
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All standard bodies include features in their sequestration protocols that are 

designed to minimize reversal risk. Many standard bodies withhold a certain percentage 

of each project's offsets in a buffer pool, which acts as an insurance mechanism. Should a 

reversal ever cause a project's offsets to be invalidated, an equivalent quantity of offsets 

within the buffer pool are nullified to compensate for the illegitimate offsets at large in 

the market. By reducing the number of offsets in circulation, buffer pools build an 

implicit safety premium into offset price. 

In addition to buffer pools, standard bodies also set contractually-required 

minimum project lengths to ensure that sequestration continues over time. CAR and 

CARB have set the longest mandatory project lengths, requiring that sequestration 

continues for 100 years beyond the date ofthe last offset awarded to a project. If an offset 

is awarded 99 years after the project start date, for example, that means that the project's 

carbon must remain stored untill99 years after the project's start date. 44 Other standard 

bodies offer a range of contract periods: Verra stipulates 20-100 years, while ACR 

requires a minimum of 40 years with an opt-out option if project owners replace their 

offsets.45 

To boost the economic appeal of forest protocols, some standards include 

provisions for timber harvest from sequestration projects, which affects permanence 

calculations. Verra, for example, allows a project's trees to be cut down, but weights the 

project's offsets by the expected life of the wood products crafted from the timber. The 

44 American Carbon Registry, "Methodology for the Quantification" 
CARB, "US Forest Project Compliance Offset Protocol" 
45 Verra, "VCS Standard v3.7." 
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carbon storage of short-lived products (decaying within three years) are totally subtracted 

from a project's offsets, medium-lived products (3-1 00 years) register a l/201
h decrease in 

carbon storage for 20 years, and long-lived products (greater than 100 years) face no 

discount or decrease in their carbon storing value.46 ACR utilizes a similar approach in its 

Afforestation and Reforestation of Degraded Lands protocol, which "calculates the 

proportion of wood products that have not been emitted to the atmosphere 100 years after 

harvest and assumes that this proportion is permanently sequestered."47 

Criticism 

Buffer pools and minimum project lengths have both been subject to severe 

criticism. The central challenge of buffer pools is that they must be large enough to cover 

potential reversals without withholding so many offsets from each project that projects 

become financially infeasible or unattractive.48 The standard bodies Verra, the Climate 

Action Reserve (CAR), and American Carbon Registry (ACR) manage this tradeoffby 

mandating project-specific risk assessments that determine what percentage of a project's 

offsets must be withheld.49 As some have pointed out, however, the "potential for large-

scale reversals to undermine such a risk-management system is troubling."50 

46 Verra, "Approved VCS MethodologyVM0003 vl.2: Methodology for Improved Forest Management 
Through Extension of Rotation Age." 

47 American Carbon Registry, "Methodology for the Quantification, Monitoring, Reporting and 
Verification of Greenhouse Gas Emissions Reductions and Removals From Afforestation and 
Reforestation of Degraded Land Version 1.2." 

48 Galik et al., "Altemative Approaches for Addressing Non-Permanence in Carbon Projects." 
49 Verra, "Approved VCS MethodologyVM0003" 
American Carbon Registry, "Methodology for the Quantification" 
Climate Action Reserve, "Rice Cultivation Project Protocol" 
50 Murray and Kasibhatla, "Equating Permanence of Emission Reductions and Carbon Sequestration." 

Galik and Jackson, "Risks to Forest Carbon Offset Projects in a Changing Climate." 
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Minimum project lengths are problematic because they equate a finite period of 

sequestration, often 100 years, with pem1anent sequestration. This convention is usually 

explained by referencing the Intergovernmental Panel on Climate Change's use of a 100-

year horizon to calculate the Global Warming Potential (GWP) of different GHGs. 51 

Such references implicitly accept that a 1 00-year span was chosen arbitrarily because it is 

a round number at the far limits of a feasible and realistic policy horizon, not because it 

reflects the residence time of C02 in the atmosphere. Emissions of C02 into the 

atmosphere do not disappear after 100 years; 25-40% of a pulse of C02 will remain in the 

atmosphere for thousands of years, and 10-20% will persist for tens of thousands of 

years. 52 It follows that in order for a carbon sink to completely offset a pulse of C02, it 

must continue to sequester C02 for tens of thousands of years, orders of magnitude 

longer than the minimum project lengths mandated by offset protocols today. 53 

When a carbon sink releases sequestered carbon, it will ultimately yield the same 

increase in global temperature as if it had not been sequestered-the only effect it may 

yield is a delay in warming. Some members of the scientific community argue that the 

delay in warming created by temporary storage still warrants carbon crediting. They cite 

reasons like "buying time" for technological advancement, learning, and capital 

turnover, 54 smoothing out emissions peaks to limit maximum impacts,55 and the hope that 

51 A convention that has, itself, been challenged repeatedly. Keith P. Shine, one of the lead authors of the 
IPCC's first assessment report, called the use of the GWP10o an "inadvertent consensus" in his 2009 
article "The Global Warming Potential-the Need for an Interdisciplinary Retrial." 

51 Archer and Brovkin, "The Millennial Atmospheric Lifetime of Anthropogenic C02." found through 
Shoemaker and Schrag, "The Danger of Overvaluing Methane's Influence on Future Climate Change." 

53 Murray and Kasibhatla, "Equating Permanence of Emission Reductions and Carbon Sequestration." 
54 Marland, Fruit, and Sedjo, "Accounting for Sequestered Carbon." 
55 Domburg and Marland, "Temporary Storage of Carbon in the Biosphere Does Have Value for Climate 

Change Mitigation: A Response to the Paper by Miko Kirschbaum." 
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"some temporary sequestration may turn out to be permanent. "56 These arguments may 

well be true, but none of them go as far as to say that temporary sequestration is equally 

valuable as permanent emissions reduction. Dornburg and Marland (2007), who 

vehemently argue that "even sinks that are known to be temporary have value," accept 

that "permanent sinks are obviously preferable to temporary sinks."57 Consequently, 

offsets generated by carbon sequestration should not be viewed as equivalent to 

permanent offsets in the policy community or the marketplace-their price and 

importance in emissions mitigation strategies should reflect their actual value, which is 

less than a legitimate, permanent offset. 

Just how valuable is the delay created by temporary sequestration? That 

ultimately depends on unknowable factors including the future rate of technological 

innovation and level of ambition to cut business-as-usual emissions during the time 

"purchased" with temporary sequestration. One way to begin assessing the value of 

delay, however, is to ask how much delay can be achieved with an ambitious rate of 

sequestration. High estimates ofthe global capacity of forests to sequester carbon are 

about 4 billion tC02e per year, 58 while global C02 emissions are about 32.5 billion tC02 

per year. 59 If sequestration were to continue at that same rate for 100 years, 400 billion 

tC02 would be sequestered. Even assuming that the rate of global C02 emissions stays 

56 Chomitz, "Evaluating Carbon Offsets from Forestry and Energy Projects." 
57 Domburg and Marland, "Temporary Storage of Carbon in the Biosphere Does Have Value for Climate 

Change Mitigation: A Response to the Paper by Miko Kirschbaum." 

58 Coren, Streck, and Madeira, "Estimated Supply of RED Credits 2011-2035." 
Cannell, "Carbon Sequestration and Biomass Energy Offset." 

59 "Global Energy & C02 Status Report." 
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the same and that 50% of those emissions are instantaneously absorbed by the ocean and 

biosphere,60 atmospheric C02 concentrations would only be delayed by 25 years.61 

Even if these emissions assumptions hold true in the next 100 years, 4 billion tons 

of sequestered carbon per year dwarfs the rate forest offset issuance in the real world, 

suggesting that temporary carbon sequestration already achieved via offsetting has 

created very little delay in rising C02 concentrations and, therefore, on global average 

temperature rise. Ecosystems Marketplace estimates that between 2005-2018, global 

forest and land-use offsets issued in the voluntary market (including the CDM) totaled 

95.3 million tC02e.62 The California Compliance market adds about another 115 million 

more offsets to total global sequestration-based offset generation.63 Even if every single 

one ofthose offsets remains sequestered for 100 years, 210.3 million tons across 20 years 

is infinitesimal compared to 4 billion tons per year for 100 years. The total value of delay 

that sequestration-based offsets have therefore produced in global temperature rise is 

minute, reinforcing the conclusion that short-term carbon sequestration in temporary 

sinks ''achieves effectively no climate-change mitigation.' ' 64 

Arguments for valuing delay and for enforcing sequestration for 100 years or 

longer also introduce the extraordinary administrative challenge ofholding firms liable 

60 This value comes from an approximation in the National Oceanic and Atmospheric Administration's 
article, "Ocean-Atmosphere C02 Exchange." 

61 These assumptions deliberately underestimate global emissions in the next 100 years to show that even at 
an emissions rate that is lower-than-expected, the delay that forest sequestration can create in rising C02 
concentrations is small. The delay in global average temperature rise is therefore also expected to be 
small. Determining the precise delay in global average temperature rise if all 400 billion tC02 were 
released after 100 years is outside the scope of this thesis but warrants firrther research. 

62 Hamrick and Gallant, "Voluntary Carbon Markets Insights: 2018 Outlook and First-Quarter Trends." 
63 CARB, "Compliance Offset Program." 
64 Kirschbaum, "Temporary Carbon Sequestration Cannot Prevent Climate Change." 
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for carbon reversals decades or centuries after they generated or purchased offsets-a 

problem of enforceability.65 

Enforceability 

Description 

An offset is enforceable if the emissions reductions that created it are "supported 

by legal instruments that define their creation, provide for transparency, and ensure 

exclusive ownership."66 In practice, this means that offsets are backed up by a legally 

enforceable contract between seller and buyer to ensure that offsets meet agreed-upon 

criteria. One of the most challenging criteria, as described earlier, is permanence. Since 

permanent sequestration requires many decades of continuous activity under current 

protocols, offset contracts include legal penalties for carbon release that must remain 

enforceable for the duration of a project. In California's US Forest Protocol for example, 

project owners who discontinue sequestration activities less than 100 years after their last 

offset is issued are contractually obligated to either replace the offsets that their project 

generated or face legal consequences.67 

As Palmer et al. (2009) point out, current compliance offset markets (e.g. 

California) also create a private sector incentive to purchase enforceable emissions 

reductions by assigning liability to replace invalidated offsets to the offset buyer. Since 

65 Sedjo and Marland, "Inter-Trading Permanent Emissions Credits and Rented Temporary Carbon 
Emissions Offsets: Some Issues and Altematives:" 

66 Gero, "The Role of Carbon Offsets in Cap-and-Trade." 
67 CARB, "Compliance Offset Protocol U.S. Forest Projects." 
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the "buyer risks the loss of his investment if the seller decides to switch land use," it is in 

buyers' best interest to seek out offsets that will be enforced. Of course, Palmer et al. 

(2009) fail to mention that once a buyer does purchase offsets, the effect reverses-both 

buyer and seller will be incentivized to ignore enforcement issues to avoid losing their 

investment. 

Criticism 

Enforceability relies upon government and judicial institutions' capability to 

enforce contracts. Today, that capability varies between countries, complicating 

international offsetting. Weak contract enforcement in many developing countries is an 

accepted reality in international offsetting; the potential for opportunistic offset producers 

to breach contracts whenever an "attractive outside option arises" is a constant risk that 

disincentivizes investments in carbon offset projects.68 

Within countries where government and judicial institutions enforce contracts 

today, the long timescales demanded by pennanent sequestration still make enforceability 

uncertain. Since true permanence requires virtually eternal sequestration, enforceability 

requires that contracts remain binding far beyond the horizon of political certainty. To 

argue that enforcement is possible hundreds of years from today, one must assume that 

government and judicial institutions honor and enforce contracts signed today and that 

third-party verifiers are still paid to periodically inspect projects to determine whether 

project activities continue. There is no way to be sure that a government will enforce 

68 MacKenzie, Ohndorf, and Palmer, "Enforcement-ProofContracts with Moral Hazard in Precaution." 
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sequestration contracts long enough to render sequestration offsets permanent, and at the 

multi-century scale, third-party verification may become financially impossible; the 

capability of any terrain to sequester carbon is limited, so the offset-related value of 

sequestration is also limited. As third-party verification continues over centuries, the cost 

will eventually overcome offset revenue and make verification financially impossible. 

Once there is no way to pay verifiers, there is no way to check in on projects to ensure 

that sequestration activities continue. 

As protocols currently stand, the political decision to equate 100-year 

sequestration with permanent sequestration implicitly concedes that 100 years is the 

furthest realistic horizon of reliable enforcement. This does help to create certainty in 

enforcement. Given a finite time horizon, contract structures like those suggested by 

MacKenzie et al. (2012) in which sellers receive a payment upon delivery of a permanent 

offset also become possible. Enforcing a non-permanent offset, however, is no better than 

failing to enforce a permanent offset, since neither yield the climate benefits they were 

intended to create. This illuminates the tradeoff between permanence and enforcement 

inherent to sequestration projects. As a project's permanence increases, its enforceability 

decreases. 

Reality, Quantifiability, and Verifiability 

Description 

The criteria "real," "quantifiable," and "verifiable" are closely tied together. A 

project is real if it took place and was carried out according to the standards and activities 

of an offset protocol, it is quantifiable if its emissions reductions can be precisely 
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calculated, and it is verifiable if a third party (a "verifier") can check to make sure that 

activities occurred and were properly quantified. Verifiability is the keystone criterion of 

these three; a project's claims of reality and quantifiability are meaningless unless an 

unbiased third-party verifier can validate them. 

Quantifiability can consist of direct measurements of project emissions, which is 

possible for projects that destroy methane produced by anaerobic manure digestion, for 

example, or it can consist of modeling project emissions based upon project-specific data 

inputs. For most types of offsets (e.g. forest, rice paddy emissions, fertilizer efficiency, 

soil carbon sequestration), direct measurement is infeasible, so process-based 

biogeochemical models are utilized to predict baseline emissions and avoided 

emissions.69 

Third party verifiers are independent organizations who are responsible for 

establishing "reasonable assurance" that a project meets offset protocol criteria.70 They 

are trained according to the methodology of an offset protocol and conduct required 

investigations of each offset project. Verification typically has two parts: a desk review of 

submitted project materials and a project site-visit. The frequency ofboth types of review 

varies between protocols and between standard bodies. Verifiers are also required to sign 

a fonn stating that they have no conflicts of interest for each project they verify. 

In compliance markets like the CDM and CCM, where a centralized body has 

jurisdiction over the market, various policy tools hold verifiers accountable and 

69 CARB, "Compliance Offset Protocol Rice Cultivation Projects." 
7° CARB, "Technical Guidance for Offset Verifiers Verification of Offset Project Data Reports." 
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standardize verification. These include a centralized board performing its own final 

review of project documentation after verification but before offset issuance and in-depth 

audits by a centralized body of projects and project verification. As CARB states, "Audits 

associated with the offset verification program should not be viewed as adversarial; the 

purpose of auditing is for CARB to monitor and oversee functioning ofthe ofiset 

program and offset verification program, and to ensure quality, rigor, and consistency 

across verification bodies."71 

Criticism 

Quantifiability 

Process-based, biogeochemical models can calculate emissions with great 

accuracy once calibrated and validated for a specific project, but the ways they account 

for uncertainty and the potential for omitted variables pose a risk to accurate offset 

crediting. The De-Nitrification De-Composition (DNDC) model, utilized in California's 

compliance Rice Protocol, exemplifies these risks. Two types of uncertainty determine 

the accuracy ofDNDC-calculated emissions reductions. The first is "input uncertainty," 

which is determined by the accuracy of the data that offset project owners can collect and 

feed into the DNDC model. This type of uncertainty is very difficult to quantify since 

different projects utilize different data collection techniques and the quality standards for 

data collection may vary between projects. The second type of uncertainty is "structural 

uncertainty," an inherent component of "process-based models that remains even if all 

71 CARB, "Technical Guidance for Offset Verifiers Verification of Offset Project Data Reports." 
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input data were error-free."72 Across all agricultural protocols that utilize process-based, 

biogeochemical models like the DNDC, the level of uncertainty can at times exceed 

modeled emissions reductions, preventing offset crediting. 

Protocols attempt to minimize over-crediting due to modeling uncertainties by 

deducting a quantity from each project's emissions reductions. Those deductions, 

however, vary by protocol and by offset registry. In California's compliance Rice 

Protocol, for example, standard input uncertainty and structural uncertainty deductions 

are applied to all rice projects, while in the voluntary market, rice protocols calculate 

custom deductions for each project.73 These differences highlight that each California rice 

offset likely represents a different precise quantity of climate benefits than each voluntary 

rice offset, even when both are generated by identical activities and purport to represent 

one avoided tC02e. 

The DNDC-rice model used in the California Rice Protocol also exemplifies the 

potential for process-based, biogeochemical models to omit important variables that 

affect emissions reductions calculations. While the DNDC model is very effective for 

calculating CH4 emissions,74 it can significantly underestimate the emissions ofN20, a 

GHG 265 times more potent than C02 on a 100-year timescale.75 As a result, the increase 

in N20 emissions can overcome the decrease in CH4 emissions caused by project 

72 CARB, "Compliance Offset Protocol Rice Cultivation Projects." 
73 American Carbon Registry, "Rice Management Systems." 

Climate Action Reserve, "Rice Cultivation Project Protocol." 
74 Jagadeesh et al., "Field Validation ofDNDC Model" 
Katayanagi et al., "Validation of the DNDC-Rice Model" 
75 IPCC, 2013 
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activities, increasing net GHG emissions even as projects are credited with offsets.76 

Capturing GHG trade-offs like this is essential to accurate GHG accounting when offset 

protocols rely on emissions modeling. 

Verification 

Offset project verifiers are often subject to perverse incentives and conflicts of 

interest. Since an offset's buyer and seller both want projects to produce the largest 

number of offsets possible at the lowest cost possible, they are both incentivized to 

overestimate baseline emissions or otherwise inflate their offset calculations while 

demanding the cheapest verification possible. Offset verifiers, regardless of whether they 

are paid by an offset buyer or seller, face incentives to meet the desires of their employer 

and to approve projects and the offsets they create at low cost.77 Even if verifiers are paid 

regardless of whether they approve a project and its offsets, the desire to sustain 

advantageous business relationships in a competitive market of verifiers puts pressure on 

verifiers to approve projects and cut costs. 

Since the term "verifier" refers to many non-standardized, third-party groups, the 

standards and stringency of verification may also vary according to each verifier's 

concept of "reasonable assurance" of legitimate offset production. In CARB' s words, 

verifiers must use their "professional judgment," a concept that may vary between 

verifiers within compliance and voluntary markets. In the voluntary market, few if any 

standard bodies have "specific procedures in place to review the approved auditors nor to 

76 Majumdar, "Methane and Nitrous Oxide Emission" 
77 Wara and Victor, "A realistic policy on international carbon offsets" 
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allow for sanctions against or the discrediting of an underperforming auditor."78 Although 

verifiers in some compliance markets may be subject to auditing, the effectiveness of 

audits is determined by their frequency, for which there is no mandated minimum in the 

CDMorCCM. 

Unintended Consequences 

Even if offsets are additional, permanent, enforceable, real, quantifiable, and 

verifiable, offsetting can cause unintended negative consequences that raise serious 

questions about the value of ofisetting. These include higher long-term global average 

temperatures from trading short-lived emissions for long-lived emissions, rebound 

effects, and displaced impacts caused by altering where emissions reductions occur. 

Trading Short-Lived Emissions for Long-Lived Emissions 

The emissions reductions that generate carbon offsets are converted to "C02-

equivalent" so that multiple different greenhouse gasses can be traded equivalently. 

While this conversion allows carbon credit markets to operate smoothly, it does not 

acknowledge that trading GHGs with different residence times in the atmosphere can 

have profound environmental impacts. 

Figure 1.2 shows the radiative forcing of a pulse of C02 compared to a pulse of 

CH4 (methane) as natural processes remove both from the atmosphere. As the graphs 

indicate, methane's short-term effect on radiative forcing is much higher than C02's 

(note the different y-axis scales), but methane is removed from the atmosphere much 

78 Kollmuss, Zink, and Polycarp, "A Comparison of Carbon Offset Standards." 
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more quickly, so its ability to warm the atmosphere declines to zero after a few decades. 79 

Many other short-lived climate pollutants (SLCPs) including black carbon, tropospheric 

ozone, and hydro fluorocarbons exhibit similar behavior. C02 's peak radiative forcing 

may be lower, but C02 remains in the atmosphere for an extremely long time; as 

mentioned earlier, 25-40% of a pulse of C02 will remain in the atmosphere for thousands 

of years, and 10-20% will persist for tens of thousands of years. 80 
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Emissions mitigation strategies that increase ambition to destroy SLCPs at the expense of 

ambition to decrease C02 therefore affect long term global warming trajectories. In the 

short term, peak temperatures can be avoided, but in the long term, temperatures are 

guaranteed to be higher (Figure 1.3).81 

79 Figure 1.2 from Persson et al., "Climate Metrics and the Carbon Footprint of Livestock Products." 
80 Archer and Brovkin, "The Millennia! Atmospheric Lifetime of Anthropogenic C02." found through 

Shoemaker and Schrag, "The Danger of Overvaluing Methane's Influence on Future Climate Change." 
81 Shoemaker et al., "What Role for Short-Lived Climate Pollutants in Mitigation Policy?" 
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The red trajectory in Figure 1.3 indicates that SCLP mitigation is still an essential 

component of achieving the lowest possible warming trajectory, but as the yellow and 

orange trajectories show, reducing C02 emissions is ultimately necessary to minimize 

long-term temperature rise. 

Carbon offsets protocols that compensate for regulated firms' C02 emissions by 

destroying methane (e.g. livestock manure management protocols and mine methane 

capture protocols) explicitly trade methane emissions for C02 emissions, creating short-

term benefits at the expense of future generations, who will bear the cost ofhigher 

temperatures in perpetuity. 

Offsets' ability to facilitate the trade of SLCPs like methane for C02 is, in some 

sense, evidence of offset policy's most celebrated benefit-lower compliance costs. 

Mitigating methane is cheaper than mitigating C02, so methane-generated offsets are 

cheap, available, and help firms lower their compliance costs, increasing overall 

economic efficiency. In this case, however, offsets' ability to seize low-hanging fruit also 

presents a case against offset generation. C02 mitigation-the only way to minimize 
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long-term warming trajectories-requires technological innovation and invention, 

processes that only occur with the proper market incentives. Utilizing methane-derived 

offsets to decrease CAT compliance costs decreases financial incentives to develop 

technology that can cheaply reduce C02 emissions, ultimately delaying C02 emissions 

mitigation and locking in a higher long-term wam1ing trajectory. As Shoemaker and 

Schrag (2013) show, for every 15 years of delayed action to decrease rising C02 

concentrations, long term temperatures will rise by% degrees Celsius. 82 

Rebound Effects 

Rebound effects occur when a product or service designed to make an undesirable 

behavior less dangerous causes people to exhibit more of the behavior. Examples include 

drivers who become more reckless as car safety standards increase and individuals who 

consume more energy as appliances become more efficient. In the context of offsets, 

there is concern in the voluntary market that offsetting will decrease "green guilt" and 

provide buyers with the moral license to pollute more. 83 

It is unclear whether offsetting rebound effects exist on a large scale. Some 

studies have found evidence of modest rebound effects from offsetting, while others have 

not.84 Nevertheless, concern that offsets will increase polluting behavior and reduce 

public will to make meaningful emissions reductions has afiected the landscape of 

82 Shoemaker and Schrag, "The Danger of Overvaluing Methane's Influence on Future Climate Change." 
83 Kotchen et al., "Do Voluntary Carbon Offsets Help Counteract Greenhouse Gases, or Are They Just a 

Way for Guilt-Ridden Consumers to Buy Their Way out of Bad Feelings?" 
84 Ibid. 

Harding and Rapson, "Do Voluntary Carbon Offsets Induce Energy Rebound? A Conservationist's 
Dilemma." 
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voluntary offsetting. Responsible Travel, one of the first travel companies to provide 

customers with an opportunity to offset their emissions in 2002, cancelled their program 

after Managing Director Justin Francis noticed helicopter tours and other decadent 

emitters offering compensatory offsets. "The carbon offset has become this magic pill, a 

kind of get-out-of-jail-free card," Francis stated to the New York Times in 2009, "It's 

seductive to the consumer who says, 'It's $4 and I'm carbon-neutral, so I can fly all I 

want.'"85 

Displaced impacts 

Since C02 is a uniformly mixed pollutant in the atmosphere, C02 emissions 

reductions create the same global climate benefits wherever they occur. C02 (and C02-

equivalent) emissions reductions, however, are tied to a wide variety of co-benefits and 

co-costs that impact their local environment. Since carbon offsetting facilitates the trade 

of carbon emissions reductions across space, it also shifts co-benefits and co-costs 

between areas, creating unanticipated negative consequences for populations that lose co

benefits and experience new co-costs. 

The first type of population that can experience negative impacts from offsetting 

is the population immediately around offset buyers. These impacts arise because in many 

cases, emissions reductions from reduced fossil fuel use yield local co-benefits. Burning 

less coal, for example, will not only decrease C02 emissions, but will also decrease the 

quantity of harmful particulate matter in local air and reduce acid rain in the surrounding 

85 Rosenthal, "Paying More for Flights Eases Guilt, Not Emissions - The New York Times." 
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area. When fossil fuel users buy offsets, they don't have to mitigate as much of their 

operational emissions, and co-benefits that would have otherwise been enjoyed locally 

disappear, exchanged for co-benefits at the location where offsets are produced. Concerns 

that offsetting can therefore lead to emissions hot-spots around buyers and negatively 

impact communities covered by a CAT system have historically caused policymakers to 

limit the quantity of offsets that each firm can use, ensuring that most emissions 

reductions and co-benefits are achieved locally. In California, for example, regulated 

firms may only use offsets to meet 8% of their compliance obligations through 2020.86 

A second type of co-cost created by offsetting occurs at the site of offset 

production when emissions reduction activities negatively impact local populations. The 

most striking examples ofthese impacts have occurred because ofReduced Emissions 

from Deforestation and Degradation (REDD) projects, which aim to financially 

compensate developing nations for the preservation or expansion of their forestland. 

REDD projects are primarily intended to prevent the release of forest carbon to generate 

offsets, but they are also purported to yield a host of co-benefits including reduced 

flooding, runoff, erosion, and river siltation, and preserved fisheries, investments in 

hydropower, biodiversity, cultures, and traditions. 87 The United Nations Food and 

Agriculture Organization has assisted over 80 countries across Africa, Asia Pacific and 

Latin America and the Caribbean in preparing and implementing REDD projects. 88 

86 CARB, "Climate Change Scoping Plan a Framework for Change." 
87 Stickler et al., "The Potential Ecological Costs and Cobenefits ofREDD." 

"What Is REDD+T' 
88 Food and Agriculture Organization of the United Nations, "REDD+ Reducing Emissions from 

Deforestation and Forest Degradation." 
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Forestlands throughout the world, however, are occupied by between 350 million 

and 1 .2 billion people, whose ways of life and relationships with forestland are not 

always taken into account when REDD projects are established. Many indigenous global 

forest dwellers are economically poor, "live outside the reach of global financial and 

market structures," or lack recognition as citizens or lack a legal right to their lands. 89 

These disadvantages reduce or preclude the ability of indigenous populations to 

participate in the development ofREDD projects.90 Pilot projects, notably the Noel 

KempffNational Park project launched in 1997 in Bolivia, have demonstrated that the 

top-down design and implementation ofREDD projects can exclude indigenous 

populations while strengthening state and private sector control over forests. This power 

dynamic prevents indigenous populations from capturing the financial benefits ofREDD 

projects even as they face restrictions on hunting, fishing, and cultivation practices or, at 

worst, as they are expelled from their traditionallands.91 Numerous case studies and 

publications illuminate current and potential threats to indigenous peoples' rights, 

autonomy, and way of life caused by REDD projects.92 Whether REDD will ultimately 

benefit or marginalize local communities will depend on the extent to which local 

populations can participate in the systems of rights, rules, and institutions that shape 

REDD projects throughout the world. 

89 Colchester, "Beyond Tenure: Rights-Based Approaches to Peoples and Forests Some Lessons from the 
Forest Peoples Programme." 

90 Schroeder, "Agency in International Climate Negotiations." 
91 Griffiths, "Seeing 'RED'? 'Avoided Deforestation' and the Rights ofindigenous Peoples and Local 

Communities." 
92 Lemaitre, "Indigenous Peoples' Land Rights and REDD." 
Cotula and Mayers, Tenure in REDD. 
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Chapter 2: California Compliance Market Policy Analysis 

California Compliance Market (CCM) Background 

The CCM, established in 2013 by Assembly Bill32 (AB 32), capped the 

emissions of all Californian firms that emit more than 25,000 tC02e per year-a list that 

includes more than 450 power plants, energy utilities, mining companies, product 

manufacturers, and universities. Together, these firms contribute approximately 85% of 

California's GHG emissions. In 2015, California's emissions cap expanded to also 

include emissions from fuel distribution.93 

Offset protocols in the CCM must be adopted by the California Air Resources 

Board (CARB), the regulatory body that oversees the implementation of AB-32. To aid 

in the management of offsets and development of new offset protocols, CARB has 

approved three voluntary market standard bodies to act as Offset Project Registries 

(OPRs): the American Carbon Registry (ACR), Climate Action Reserve (CAR), and 

Verra (formerly the Verified Carbon Standard). Together, OPRs provide an initial 

bulwark of review and stringency to ensure that projects follow the protocols adopted by 

CARB and to ensure that only real, additional, quantifiable, permanent, verifiable, and 

enforceable emissions reductions are rewarded with offsets. Once OPRs generate offsets 

according to CARB' s protocols, all offsets must pass a final review of documentation by 

CARB to become California Compliance Offsets. This symbiotic relationship is designed 

93 CARB, "Cap-and-Trade Regulation Instructional Guidance, CHAPTER 1: HOW DOES THE CAP
AND-TRADE PROGRAM WORK?" 
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to increase regulatory stringency and to create a testing ground in the voluntary market 

for new offset policy. So far, the six compliance protocols that CARB has adopted have 

produced varying numbers of offsets (Figure 2.1).94 

Protocol Ozone Livestock U.S. Forest Urban Mine Rice 
Depleting Manure Forest Methane Cultivation 
Substances Management Capture 

Compliance 
Offsets Issued 18,913,976 5,6078,361 115,610,154 0 5,863,008 0 

Figure 2.1 

Compliance Obligations and Offset Limits 

Just as in other CAT systems, firms in the CCM must tum in allowances and 

offsets according to a government-set timetable. Through 2020, AB 32 divides that 

timetable into three multi-year Compliance Periods (Figure 2.2).95 

covered emissions 
Second Com llance Period 

Eligible Vintages of 
Allowances 

Vintage 2013 only 
Vinlages 2013 and 

2014, any combination 

2015 November 1, 2016 30% of 2015 covered emissions Vintages 2013-2015, 
any combination 

2018 November 1, 2017 30% of 2016 covered emissions Vintages 2013-2016, 
an_y combination 

2017 November 1, 2018 70% of 2015 and 2016, and Vintages 2013-2017, 
100% of 2017 covered emissions any comblnallon 

Third Com llance Period 
2018 November 1, 2019 30% of 2018 covered emissions Vintages 2013-2018, 

any combination 
2019 November 1, 2020 30% of 2019 covered emissions Vintages 2013-2019, 

any combination 
2020 November 1, 2021 70% of 2018 and 2019, and Vintages 2013-2020, 

100% of 2020 covered emissions any combinallon 
For more details, see section 95856 of the Cap-and-Trade Regu lation . 

Figure 2.2 

94 Values include early action offsets and were taken from CARE's online offset registry March 8, 2019. 
See Carb, "Compliance Offset Program." 

95 CARB, "20130419 Guidance Document Chapter 3: What Does My Company Need to Do to Comply 
with the Cap-And-Trade Regulation?" 
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Firms can use offsets to meet up to 8% of their compliance obligations in each 

compliance period until2020. This 8% limit has been contentious; While regulated firms 

would have preferred unlimited access to offsets-thereby seizing the maximum cost 

savings possible-CARB regulators determined in AB 32's 2008 Scoping Plan that 

"While some offsets provide benefits, allowing unlimited offsets would reduce the 

amount of reductions of greenhouse gas emissions occurring within the sectors covered 

by the cap-and-trade program. [The 8%] limit will help provide balance between the need 

to achieve meaningful emissions reductions from capped sources with the need to provide 

sources within capped sectors the opportunity for low-cost reduction opportunities that 

offsets can provide."96 Limiting offset use to 8% per compliance period still allows a 

significant quantity of emissions to be offset-so far over 145 million have been 

generated and sold into the market. 97 

AB 398, which passed in 2017, extended California's CAT system to 2030 and 

established new limits on carbon offsetting post 2020. From 2021 to 2025, firms can 

utilize offset to meet 4% of their compliance obligations, and from 2025 to 2030, offset 

use can increase to 6%. In both periods, at least 50% of the offsets any firm turns in must 

come from projects with "direct environmental benefits" for the State of California, a 

nebulous term that has recently been accepted by CARB to mean that they were 

generated by offset projects located within California.98 AB 398 also mandates that 

CARB develop new protocols for carbon offsetting in addition to those already adopted. 

96 CARB, "Climate Change Scoping Plan a Framework for Change." 
97_CARB, "Compliance Offset Program" 
98 Garcia, Assembly Bill 398. 

CSD0074093 



Smith 42 

The quantity of emissions that may be offset in the CCM and the push to develop 

new protocols are both motivators to closely review California's current protocols to 

maintain the integrity of California's cap on emissions. Ensuring that lessons from the 

CCM's offset protocols are illuminated and that offset policy continually improves is also 

essential to the integrity of future international emissions mitigation. 

Additionality in California 

Methods for ensuring additionality in California have generated controversy since 

their inception. CARB defines additional practices as those that are "beyond any 

reduction required through regulation or action that would have otherwise occurred in a 

conservative business-as-usual scenario."99 Californian regulation defines the business-

as-usual scenario as the "set of conditions reasonably expected to occur within the offset 

project boundary in the absence of the financial incentives provided by offset credits, 

taking into account all current laws and regulations, as well as current economic and 

technological trends."100 

This definition includes three types of additionality tests that appear in 

California's offset protocols. 

1. A project is considered additional if it is only financially viable due to 

offset revenue 

99 CARB, "California Air Resources Board's Process for the Review and Approval of Compliance Offset 
Protocols in Support of the Cap-and-Trade Regulation." 

100 Title 17, California Code of Regulations, section 95802(a). 
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2. A project is considered additional if it goes above and beyond all current 

laws and regulation 

3. A project is considered additional if it goes above and beyond economic 

and technological trends 

A third-party verifier can observe the first two criteria since they are based in observable 

fact. As long as both are included in specific offset protocols, they can help ensure that a 

project is additional. The third test, however, includes a subjective assessment of whether 

current economic and technological trends render a practice commonplace and therefore 

non-additional, or better enough than average to qualify as additional. To prevent 

inconsistencies between projects, that judgement is built into protocols in the fonn of 

perfonnance standards intended to "establish a threshold that is significantly better than 

average[ ... ] for a specified activity, which, if met or exceeded by a project developer, 

satisfies the criterion of 'additionality. "'101 

On March 28, 2012, the Citizens Climate Lobby and Our Children's Earth 

Foundation filed a lawsuit against CARB over the subjectivity of its performance 

standards, provoking a case that has illuminated how difficult it is for Californian ofiset 

protocols to definitively prove additionality. 

101 CARB, "Proposed Regulation to Implement the California Cap-and-Trade Program PART IV STAFF 
REPORT AND COMPLIANCE OFFSET PROTOCOL LIVESTOCK MANURE (DIGESTER) 
PROJECTS." 
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Our Children's Earth Foundation v. California Air Resources Board 

Our Children's Earth Foundation based the suit on a claim that the performance-

standard-based approach to additionality used in all four then-approved protocols 

(Livestock Projects, Ozone Depleting Substances, Urban Forest Projects, and US. Forest 

Projects) was "flawed because offset activities which are merely 'significantly better than 

average' or beyond 'common practice' include, by definition, activities which already 

exist, are ongoing, and, therefore, do not produce greenhouse gas reductions or removals 

which [in accordance with California law,] are in addition to any greenhouse gas 

emission reduction that otherwise would occur."102 The plaintiffs further argued that 

CARB's performance standards were so vulnerable to subjectivity that all four offset 

protocols were "arbitrary and capricious."103 

CARB maintained that "[ e ]ach protocol provides clear criteria to support the 

generation of offsets that meet the AB 32 offset criteria," and that "There is no 

subjectivity left to verifiers to assess whether or not the project meets the AB 32 criteria." 

The judge ruled in CARB' s favor, upholding its carbon offset program on January 

25, 2013, but Our Children's Earth Foundation appealed, continuing to "demand a perfect 

additionality determination that precisely delineates between additional and non-

additional reductions[ ... ] for 'each, every, and all'" offset. Two years later in 2015, the 

102 Hays and Costa, "First Amended Petition for Writ of Mandate and Complaint for Declaratory and 
Injunctive Relief; Verifications" 

103 Our Children's Earth Foundation v. Califomia Air Resources Board, Febmary 23 2015, case Al38830 
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Court of Appeals also ruled in CARB' s favor. Three aspects of the second ruling 

continue to frame CARB's approach to additionality: 

(1) The court affirmed for posterity (regarding additionality), "the fact that it 

is virtually impossible to know what otherwise would have occurred in 

most cases. Whether a project would have been implemented without the 

offset incentive 'is hypothetical and counter-factual-it can never be 

proven with absolute certainty. "'104 

(2) "Legislature delegated rule-making authority to the [Air Resources] 

Board to establish a workable method of ensuring additionality with 

respect to offset credits" (emphasis added). 105 

(3) The court affirmed that it "will not, 'in the guise of a challenge' to an 

agency's statutory authority,[ ... ] substitute [its] judgment for that of the 

agency with respect to such things as the existence and weight to be 

accorded the facts and policy considerations that support the 

regulation."106 

Impact on Additionality 

By formally acknowledging the impossibility of proving additionality while 

giving CARB the discretion to define a "workable method" for assessing additionality, 

this court decision perpetuated the possibility for non-additional offsets to enter the 

104 Ibid. 
105 Ibid. 
106 Ibid. 
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CCM. CARB cannot guarantee additionality, yet the court will not challenge CARB' s 

judgement of how stringent additionality tests must be. This means that if current 

protocols allow non-additional offsets to enter the CCM, CARB could assert that 

protocols nevertheless meet its definition of a "workable method" and are effective 

enough. At the same time, this court case renewed CARB's independent authority to 

continually fine-tune offset protocols, innovating to bring the probability of producing 

additional offsets ever-higher. Today's offset protocols represent the latest iteration of 

CARB's attempt to maximize the number of additional offsets in the CCM. As this 

chapter will argue, however, California's protocols can still improve. 

California Compliance Offset Protocol Analysis 

The remainder of this chapter will analyze the four California compliance offset 

protocols that have produced offsets to date: the US Forest Protocol, Livestock Protocol, 

Ozone Depleting Substances Protocol, and Mine Methane Capture Protocol. 107 It will 

focus specifically on pennanence in the US Forest Protocol, California's only productive 

sequestration-based protocol, quantification in the ODS Protocol, and additionality in the 

Livestock and MMC Protocols. This chapter's purpose is to describe the risk of each 

protocol producing illegitimate offsets and to suggest policy changes that can mitigate 

that risk. 

107 CARB, "Compliance Offset Protocol Ozone Depleting Substances Projects." 
CARB, "Compliance Offset Protocol Mine Methane Capture Projects." 
CARB, "Compliance Offset Protocol U.S. Forest Projects." 
CARB, "Compliance Offset Protocol Livestock Projects." 
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U.S. Forest Protocol 

Background 

The US Forest Protocol provides requirements and methods for quantifying and 

reporting the "net climate benefits of activities that sequester carbon on forestland." 

Those activities can take three fom1s: (1) reforestation involving restoring tree cover on 

land that has minimal short-term commercial opportunities, (2) improved forest 

management involving implementing management techniques that increase carbon stocks 

relative to a baseline, and (3) avoided conversion, which prevents the conversion of 

forestland to a non-forest land-use by dedicating the land to continuous forest cover 

through a Qualified Conservation Easement. Projects may be credited with offsets for 25-

year crediting periods that may be renewed indefinitely. All forest projects must continue 

to monitor, verify, and report offset project data for 100 years following the date that the 

last offset was issued to the project, after which forest land use may change and release 

carbon back to the atmosphere without penalty. The US Forest Protocol is by far the most 

productive offset protocol-it has produced more than 115 million California 

Compliance Offsets to date. 108 

California's US forest protocol, like many forest-related protocols, contains 

multiple features designed to ensure permanence: a buffer pool, which guards against 

unintentional reversals, a requirement to replace offsets if an intentional reversal occurs, 

and a minimum project length of 100 years beyond the issuance of a project's final offset. 

108 CARB, "Compliance Offset Program." 
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Forest Buffer Pool 

According to the latest version ofthe protocol adopted in June 2015, forest project 

owners must each submit between 9 and 18% of their projects' offsets to CARB's buffer 

pool, depending on a project-specific "reversal risk rating."109 Project owners calculate 

that risk rating by adding together the reversal risk in each of four categories defined by 

CARB (Figure 2.3, Appendix I). Each category's contribution to reversal risk is chosen 

from a multiple-choice box (e.g. Financial Risk, seen in Figure 2.4, Appendix I) 

containing between one and three risk values also calculated and provided by CARB. 

Replacement Requirement 

The replacement requirement describes the penalty for intentionally ending 

sequestration activities before the end of a project. If a project owner intentionally 

releases the carbon from their project, that project owner must send CARB a quantity of 

compliance instruments (either allowances or offsets) equal to the quantity of released 

carbon. If the project owner cannot afford to do so or chooses not to, the necessary 

number of offsets is retired from the forest buffer account and the project owner is 

considered in violation of the law. 

Minimum Project Length 

The US Forest Protocol states that, "For purposes of this protocol, 100 years is 

considered permanent." After a project's final offset is issued, project owners must 

109 Values calculated according to Appendix D of the Compliance Offset Protocol U.S. Forest Projects 
adopted by CARB Jtme 25, 2015. (See CARB, "Compliance Offset Protocol U.S. Forest Projects.") 
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continue to keep carbon sequestered and must continue to undergo site visits by third-

party verifiers every six years for a minimum of 100 years. 

Permanence Analysis 

Buffer Pool 

The most immediate concern about any buffer pool is whether it is large enough 

to protect against all potential unintentional reversals. Although assessing the accuracy of 

the specific values CARB has calculated for different categories of risk rating is outside 

the scope of this thesis, the potential for low-probability, high-magnitude reversal events 

(e.g. catastrophic wildfires) poses a risk to any sequestration-based schemeY0 It is also 

disconcerting to note that if a forest project is highly vulnerable to every risk type defined 

by CARB-that is, if its owner is on the brink ofbankruptcy and ifthe project is highly 

susceptible to illegal logging, wildfire, disease, insect attack, flooding and severe winds 

all at once-the maximum quantity of offsets it must contribute to the buffer pool is only 

about 18%. For a hypothetical project that is almost sure to experience a significant 

reversal, that seems remarkably low; a hypothetically sure-to-reverse project ought to 

contribute 50% of its offsets to the buffer pool, ensuring that when a reversal occurs, the 

high-risk project does not reduce the buffer pool's ability to protect against other 

projects' potential reversals. 

110 Although recent catastrophic fires naturally prompt questions about how that contribution to risk, for 
example, ought to change address future changes in wildfire scale and frequency. 
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Defenders of the current Reversal Risk Rating system might rightly argue that it is 

unlikely for a single project to be vulnerable in every defined risk category. They might 

also point out that Contributions to Reversal Risk Rating are calculated according to 

average risk; they don't need to precisely describe the risk of any individual project; a 

risky project should be compensated for by a low-risk project. Pooled risk is, after all, the 

foundational concept behind a buffer pool. 

This kind of assumption brings buffer pools into dangerous terrain. Calculating 

risk ratings based upon historical data describing reversals does not account for changing 

conditions over the course of the next century, which demand constantly reviewed and 

updated calculations of risk. In addition, only assigning a single Contribution to Reversal 

Risk Rating for each Project Specific Circumstance (as seen in Figure 2.4) offers no 

incentive to develop low-risk projects. Since projects that are high-risk in a given risk 

category and project specific circumstance contribute the same (or nearly the same) 

buffer contribution as low-risk projects, forest offsets at high-risk of unintentional 

reversal can enter the CCM as easily as those at low-risk, and it becomes impossible to 

track how many high-risk versus low-risk projects are generating offsets. This allows the 

ratio of high-risk offsets to low-risk offsets to change, unseen, over time, threatening the 

assumption that project risk will balance out. It also perpetuates the asymmetry of 

information between project developers and project buyers, who have no way of knowing 

how reversal-prone a specific offset may be. 

Replacement Requirement 

The risk that the Protocol's replacement requirement poses to the forest buffer 

pool is likely very small. Few rational forest project owners will voluntarily place 
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themselves in violation of the law or in bankruptcy by intentionally ending a 

sequestration project. Most will only end a project if they can meet the replacement 

requirement. The primary challenge to the replacement requirement is whether it can be 

enforced on long timescales-issues discussed above in Chapter One, under 

Enforcement. 

Minimum Project Length 

The 1 00-year minimum project length mandated by the protocol is its Achilles 

heel. As discussed in Chapter One, no scientific research supports the declaration that 

"for the purposes of this protocol, 100 years is considered permanent." This assumption 

prevents the protocol from generating permanent offsets and renders all 115.6 million 

offsets generated by the protocol to date illegitimate. 111 Although the protocol allows 

projects to be renewed indefinitely, limits on a forest's ability to sequester carbon limit 

the capital available to pay third-party verifiers to continue verifying project activities. 

This naturally imposed limit prevents projects from extending eternally and from 

achieving permanence. 

Since the current protocol ensures that sequestration will occur for at least a 

century, California's emissions cap is not in immediate danger. The problem of global 

average temperature rise, however, is not confined to a single century, and the current 

Forest Protocol threatens the integrity of California's emissions cap on a longer, climate-

relevant timescale. Ignoring the current protocol's inability to guarantee permanence "can 

111 This offset total includes early action offsets and was taken from CARB 's offset registry March 8, 2019 
(CARB, "Compliance Offset Program."). 
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cause long-term global warming impacts to be hidden by short-term storage solutions that 

may not offer real long-term climate change mitigation."112 Increasing the mandatory 

project length to span multiple centuries cannot solve the Forest Protocol's permanence 

problem; as discussed in Chapter One, as the timescale of a project (i.e. its nearness to 

pem1anence) increases, the certainty of enforcement decreases. 

One Option for Improvement: Ton-Year Accounting 

Even though the benefits of temporarily stored tons of C02e cannot equal those of 

permanently stored tons of C02e in a 1:1 ratio, multiple peer reviewed authors have 

asserted that there may be a higher ratio that captures the benefits of temporary 

sequestration on global average temperature rise. Attempts to define that ratio have led to 

the "ton-year accounting" method, which calculates the total number ofpennanent offsets 

that each impermanent sequestration project ought to be worth based upon how long it 

lasts. 113 Although ton-year accounting has not been incorporated into any ofiset protocols 

to date, it is a potential alternative method for crediting carbon sequestration with offsets. 

Under a ton-year accounting approach, each year that a ton ofC02e is sequestered 

within a project contributes one "ton-year" to the overall project-a unit of measure that 

standardizes the valuation of different-lengthed projects over time. As a project 

progresses, it accumulates more ton-years, gradually increasing its value. The central 

question of ton-year accounting is how many ton-years are equivalent to one permanently 

sequestered ton. That number has changed over time. In 2000, a study performed by 

112 J0rgensen and Hauschild, "Need for Relevant Timescales When Crediting Temporary Carbon Storage." 
113 Moura Costa and Wilson, "An Equivalence Factor between C02 Avoided Emissions and Sequestration 

-Description And Applications in Forestry." 
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EcoSecurities Ltd. found that approximately 55 ton-years yielded the same climate 

benefits as one ton of permanently sequestered carbon. 114 In a more recent 2013 study, 

Duke University's environmental economist Murray and atmospheric chemist Kasibhatla 

argue that it takes 120 ton-years to equal one ton ofpennanently stored C02115 This lack 

of consensus makes it difficult to justify shifting to a ton-year approach and indicates that 

more research is needed before offset protocols put it into practice. 

Ton-year accounting also significantly reduces the financial attraction and 

feasibility of sequestration projects, reducing the political economy of shifting to a ton-

year approach. Under current protocols, forest project owners receive an up-front tranche 

of offset credits worth between 57-100 tons per acre. This payment may dwarf future 

earnings-which in the long-term settles between 0-3 tons per acre-but provides a very 

strong incentive for market entry. In the words of one consultant forester, some forest 

owners "do the math ... and say, 'You could have 2.5 million credits coming in the 

market at $11.50 and wow, that's payday."'116 

Ton-year accounting, in contrast, provides gradual payments over the lifetime of a 

project, eliminating up-front rewards for enrollment. In addition, the nature of converting 

ton-years to permanent tons means that value accumulates exponentially, rewarding later 

years much more than early years. That means that the net present value for foresters 

today is comparatively low. Over decades-long, multi-generational projects, most of the 

benefits of enrollment will not be enjoyed by the individual who enrolls. Further, ton-

114 Ibid. 
115 Murray and Kasibhatla, "Equating Permanence of Emission Reductions and Carbon Sequestration." 
116 Kelly and Schmitz, "Forest Offsets and the California Compliance Market." 
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year accounting significantly decreases the total offsetting value of forestland compared 

to current protocols-by 55 to 120 times, due to the conversion of impermanent to 

permanent tons. A tract of forest currently worth $15,000 per year, for example, would 

plummet to $125 per year under a ton-year accounting approach. 117 The more land a 

forest owner owns, the more he or she stands to lose from a shift to ton-year accounting. 

This value reduction would decrease forest owner profits and make it financially 

impossible for many to participate in offset protocols. The costs associated with 

monitoring, verifying, and reporting forest project data are enormous-between $250,000 

and $500,000 net present value over the life of a 1 00-year project-requiring significant 

gross offset value to make projects economical. 118 A shift to ton-year accounting would 

make only the largest projects possible. 

Reducing the productivity and financial attractiveness of the Forest Protocol is no 

reason to avoid improving it. If it is too expensive or politically difficult to ensure that 

forest projects generate legitimate offsets, forest projects should be barred from 

generating offsets to preserve the integrity of caps on emissions. From the perspective of 

forest landowners involved in the current protocol, however, changing to ton-year 

accounting looks less sensible. Shifting away from the current approach to permanence, 

while necessary, may therefore prompt stiff opposition. Nevertheless, the potential for 

ton-year accounting to more accurately assess the benefits of temporary carbon 

sequestration seems to address both permanence and enforcement concerns with 

117 1000 tons per year multiplied by $15 per ton yields $15,000. 1000 ton-years and converted to pennanent 
tons in a 1: 125 ratio yields $125. 

118 Kelly and Schmitz, "Forest Offsets and the California Compliance Market." 
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California's current U.S. Forest Protocol and may enable sequestration activities to 

generate legitimate offsets in the future. 

Ozone Depleting Substances (ODS) Protocol 

Background 

Ozone depleting substances (ODS), which include chlorofluorocarbons (CFCs), 

hydrofluorocarbons (HFCs), and hydrochlorofluorocarbons (HCFCs), are utilized in air 

conditioning and refrigeration equipment. In the U.S., ODS are tightly controlled by 

federal regulation. Section 608 of the 1990 Clean Air Act prohibits the knowing release 

of any ODS during the maintenance, service, repair, and disposal of air-conditioning and 

refrigeration equipment, and the EPA requires proper refrigerant management practices 

by appliance disposal facilities, owners and operators of refrigeration and air-

conditioning systems, technicians, reclaimers, and others to prevent ODS release. 119 

According to EPA mandate, "For equipment that is typically disassembled on-site before 

disposal (such as retail food refrigeration, central air conditioners, and chillers), the 

refrigerant must be recovered in accordance with EPA's requirements for servicing. For 

equipment that typically enters the waste stream with the charge intact (such as 

household refrigerators and freezers and room air conditioners), the final person in the 

disposal chain (such as a scrap metal recycler or landfill owner) must ensure that the 

refrigerant is recovered from the equipment before its disposa1."120 After ODS have been 

119 Clean Air Act§ 601-618; United States Code§ 767l-767lq 
120 US EPA, "Technicians and Contractors." 
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recovered, they are either "reclaimed"-purified and used again in new equipment-or 

incinerated. 

The only legal type of ODS release is leakage from operating refrigeration 

equipment (as opposed to during maintenance, servicing, repair, or disposal of 

equipment). The rate and quantity of this leakage is unregulated for all equipment 

containing less than 50 pounds of refrigerant, which includes essentially all residential air 

conditioning and refrigerator units in the United States. 121 For equipment that contains 

over 50 pounds of refrigerant, the EPA mandates that leaks must be repaired once their 

rate of flow hits specific "trigger rates," which were updated from their original values 

for the first time January 1, 2019 (Figure 2.5). 122 Since the updated regulation still allows 

for a quantity of legal, business-as-usual leakage across all equipment that uses ODS, it 

creates an opportunity for generating ODS offsets by preventing that leakage from taking 

place. 

Appliance Type 
Current Leak Leak Rate Effective 

Rate 1/1/2019 

Industrial process 
35% 30o/o 

refrigeration• 

Commercial refrigeration 35% 20o/o 

Comfort cooling 15% I 10o/o 

All other appliances 15% 10o/o 

Figure 2.5 

121 AC units require more refrigerant than refrigerators, and range in the US from 1.5-5 "tons," a measure 
of cooling capacity. In general, an industry rule of thumb is 2-4 lbs. of refrigerant per ton of capacity, 
meaning that even a 5-ton AC unit will likely require around 20 lbs. of refrigerant-far less than the 50 
lb. cut off for mandatory leak monitoring and repair ("What Size Central Air Conditioner Do IN eed?" ; 
"How Many Pounds of Freon or Refrigerant, Does an AC or Heat Pump Need?"). 

122 US EPA, "Stationary Refrigeration- Prohibition on Venting Refrigerants." 

CSD0074108 



Smith 57 

California's ODS offset protocol prevents ODS leakage by destroying ODS 

gasses recovered from retired equipment, preventing it from being recycled into new 

equipment and leaked over time. 123 Once the ODS have been destroyed, projects are 

credited with offsets based upon ten future years of assumed BAU leakage. Since ODS 

are more potent GHGs than C02 (Figure 2.6, Appendix I), offsetting potential can be 

very high. The additionality of ODS offsets therefore depends on whether ODS recovered 

from old equipment would have been reclaimed and recycled (thereby gradually leaked) 

or destroyed anyway. 

Additionality 

The decision to reclaim and recycle or to destroy recovered ODS in the absence of 

an offset incentive depends on the cost of reclamation, recycling, and destruction and the 

potential market value of reclaimed and recycled ODS. The market value of reclaimed 

ODS is driven by the quality of the material, whether a convenient market exists for the 

material, whether shipping to another location makes economic sense, and how high the 

demand is for the specific ODS. As regulations such as the Montreal Protocol 

progressively phase out various ODS, making their manufacture and import into the US 

illegal, their resale value after reclamation generally increases while the ODS are still 

required for servicing existing equipment. 124 Among reclaimed ODS that have market 

value, however, contamination, lack of adequate reclamation training, and lack of access 

123 Here retired means no longer in service, disposed of, mothballed, etc. 
124 Stratus Consulting Inc., "Analysis of Equipment and Practices in the Reclamation Industry." 

CSD0074109 



Smith 58 

to reclamation facilities still necessitate that some ODS are destroyed rather than 

recycled. 

Each year, more ODS are reclaimed than destroyed. In 2016 for example, 

10,804,918 lbs. of ODS refrigerant were reclaimed in the US, while 3,174,657 lbs. of 

ODS refrigerant were destroyed, including those ODS destroyed to generate offsets. 125 

Since 2010, reclamation trends have remained relatively stable, while destruction of ODS 

in the US has decreased by 50%-more than 4.5 million pounds. 126 Although reclamation 

is the leading use of recovered ODS, it is in the hands of third-party verifiers to determine 

with reasonable assurance that ODS offsets are generated only by destroying ODS that 

would have been reclaimed and recycled, not those that would have already been 

destroyed. 

Discussion 

Updating mandatory leakage repair trigger rates in 2019 to become more stringent 

was a step in the right direction, but it also perpetuated two fundamental issues with 

current federal ODS regulation. First, basing the trigger point for mandatory leakage 

repair upon a leakage rate ignores the difference in residence times between CFCs, 

HCFCs, and HFCs. For HCFCs and HFCs, which have relatively short atmospheric 

residence times, a trigger rate makes sense since the damage they do depends on their 

flow rate into the atmosphere. Damage to the environment from CFCs, however, which 

125 US EPA, "ODS Refrigerant Reclamation Totals by Year." 
126 A small portion of this decrease is due to a decrease in ODS imported specifically for destruction, which 

decreased 2010 to 2016 by over 90 percent, from approximately 550 metric tons to less than 50 metric 
tons (ICF International, Inc., "ODS Destruction in the United States and Abroad."). 
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have long atmospheric residence times (Figure 2.6, Appendix I), is a function of their 

total stock in the air, not a function of their flow rate. 

It follows that repairs for equipment utilizing CFCs ought to be triggered once a 

certain quantity of emissions has been released, not once a certain rate of leakage has 

been reached. Under current rules, refrigeration equipment can leak substantial quantities 

of ODS pollution over time and may never need to be repaired as long as leaks do not 

exceed trigger rates. 

Second, exempting ODS equipment that uses less than 50 lbs. of ODS from 

mandatory leakage repair allows for many refrigeration systems and air conditioners to 

leak unchecked, and creates no financial incentive for manufacturers of refrigeration and 

air conditioning units of in this size category to innovate and design equipment that 

further minimizes ODS leakage. 

If ODS leakage regulation accounted for ODS residence times and were more 

stringent, ODS offsetting would be unnecessary to reduce ODS emissions. Indeed, past 

updates to section 608 of the Clean Air Act have demonstrated the effects of updating 

federally-mandated best practices on ODS emissions. By requiring improved handling of 

refrigerants in 2016, the EPA calculated an annual emissions reduction of7.3 million 

metric tons of C02e, equivalent to the annual emissions of 1.5 million cars, and greater 

than the average annual emissions reductions credited with ODS offsets. 127 

127 US EPA, "Updates to the Section 608 Refrigerant Management Program." 
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As the protocol currently stands, it is in the hands of third-party verifiers to assess 

and guarantee additionality. Even if they do, however, ODS offsets do not necessarily 

provide net climate benefits. The impact of ODS offset generation on net emissions 

depends on the difference in global warming potential between the specific gas that is 

destroyed and the gas that replaces it in new equipment-a calculation that is 

unaccounted for in the current protocol's quantification methodology. When a unit of 

ODS is destroyed rather than reclaimed, a new unit of refrigerant gas must be produced to 

take its place in new equipment. As CFCs have been phased out under the Montreal 

Protocol, HCFCs have largely taken their place. By 2020, HCFCs, will, like CFCs, also 

be illegal to produce or import, so HFCs will replace destroyed HCFCs in new 

equipment. The faster CFCs and HCFCs are destroyed, the faster HFCs will be produced 

and installed in their place. From the perspective of preserving the ozone layer, this 

transition is an improvement-HFCs are not ozone depleting substances. From the 

perspective ofGHG emissions, accelerating the transition to HFCs while leakage rates 

remain constant can increase net emissions, causing the ODS Offset protocol to backfire 

and undermine California's emissions cap. 

Currently, HCFC-22 (GWP 100 1 ,810) is the most widely used ODS refrigerants 

in the US. As HCFC is replaced by alternatives, the global warming potential of leakage 

may increase, depending on the specific replacement that is used (Figure 2.7, Appendix 

I). According to the EPA, "IfHFC growth continues on the current trajectory," 

particularly due to increased demand for refrigeration and air conditioning in developing 
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countries, "the increase in HFC emissions is projected to offset much of the climate 

benefit achieved by phasing out ODS."128 

Under October 2016's Kigali Amendment to the Montreal protocol, developed 

nations will begin to reduce HFC consumption in 2019 and freeze consumption by 2024, 

hopefully driving innovation to develop new, lower GWP refrigerants. Numerous private 

sector companies have also made pledges to phase out HFC use. 129 Until HFCs are 

completely replaced by a climate-friendly alternative in the US, however, producing ODS 

offsets under California's ODS protocol can continue to enhance greenhouse gas 

emissions from leaking refrigeration and AC equipment. These differences in emissions 

are not captured by the current ODS protocol because it does not account for the leakage 

of the refrigerants that replace destroyed ODS in new equipment. 130 Given the different 

global warming potentials of the many CFCs, HCFCs, and HFCs, it is therefore 

impossible to know how accurately offsets have been awarded to ODS offset projects, 

calling into question the validity of the 18.9 million offsets generated by the ODS 

protocol. 131 Future iterations of the ODS protocol must account for the emissions from 

the leaking refrigerants that will replace destroyed ODS to ensure conservative and 

accurate offset crediting. 

128 US EPA, "Recent International Developments under the Montreal Protocol." 
129 "Timeline of Actions on HFCs." 
13° CARB, "Compliance Offset Protocol Ozone Depleting Substances Projects." 
131 This offset total includes early action offsets and was taken from CARE's offset registry March 8, 2019 

(CARB, "Compliance Offset Program."). 
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Livestock Protocol 

Background 

The livestock protocol, adopted in 2011, defines methods for capturing and 

destroying methane from manure lagoons. Lagoons one or more meters deep release 

methane into the atmosphere, a GHG 28 times more potent than C02, 132 and are 

associated with numerous other public health and environmental concerns including foul 

odors, airborne particulate matter, and bacteria. 133 

Livestock offset projects involve installing anaerobic manure digesters in place of 

manure lagoons. Digesters come in multiple sizes and designs, but all are essentially 

tanks that collect manure and create the controlled, anaerobic conditions for bacteria to 

decompose manure into methane and solids. Methane is then captured and can be flared, 

burned to generate on-site electricity, or sold to local natural gas distributors. While each 

molecule of combusted methane releases C02 to the atmosphere, preventing livestock 

offset projects from completely eliminating emissions, livestock offset projecta earn 

offsets based upon the calculated reduction in net global warming potential created by 

converting methane to C02. Project owners can also earn supplemental revenue from 

project co-benefits including electricity savings, natural gas sales, and other digester 

byproducts, which can be used as fertilizer or animal bedding. So far, the Livestock 

Protocol has produced more than 5.6 million California Compliance Offsets. 134 

132 IPCC, 2013 
133 Zhang, "Air Quality and Community Health Impact of Animal Manure Management." 
134 This offset total includes early action offsets and was taken from CARE's offset registry March 8, 2019 

(CARB, "Compliance Offset Program."). 
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Additionality 

The Livestock Protocol utilizes two additionality tests: a legal-requirements test 

and a performance standard. Projects must pass both tests to generate additional offsets. 

The livestock protocol's legal requirements test mandates that "Emission reductions 

achieved by a Livestock Project must exceed those required by any law, regulation, or 

legally binding mandate," and that "If no law, regulation, or legally binding mandate 

requiring the destruction of methane at which the project is located exists, all emission 

reductions resulting from the capture and destruction of methane are considered to not be 

legally required, and therefore eligible for crediting under this protocol." This test is 

intuitive and sensible-obeying the law should not require additional incentives such as 

offsets. Since no laws mandate that livestock owners anaerobically digest manure, all 

projects satisfy this test. The Livestock protocol's perfonnance standard has two parts: 

(a) Emission reductions achieved by a livestock project must exceed those 

likely to occur in a conservative business-as-usual scenario. 

(b) The depth of the anaerobic lagoons or ponds prior to the offset project's 

commencement must be sufficient to prevent algal oxygen production 

and create an oxygen-free bottom layer which means at least one meter in 

depth at the shallowest area. 

Part (b) is specific, directly measurable, and easily verified via a site visit. Part (a), 

however, is dangerously subjective. 135 It is this first criterion that remains vulnerable, 

since the Livestock Protocol does not account for the financial opportunities that manure 

135 This subjectivity is what sparked the 2012 additionality court case against CARB discussed in earlier. 
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digesters create aside from offset revenue and other non-offset incentives to install 

digesters. Together, the scale ofthe non-offset revenue and the current lack of any 

method for disentangling multiple incentives to install anaerobic digesters can erode 

livestock project additionality. 

The Economics of a Livestock Project 

Livestock offset projects have very high up-front costs, but may also have high 

potential to generate non-offset revenue once they are up and running. This is unlike 

California's other protocols, which require offset revenue on an ongoing basis to be 

financially feasible. From one perspective, this is extremely beneficial. If California's 

ofiset policy were to disappear, livestock owners would be more likely to continue to 

utilize installed manure digesters regardless of lost offset revenue, staying on track to a 

low-carbon future, while many other types of offset projects revert to a cheaper, higher

emissions business-as-usual. California's Livestock Protocol counts on this technological 

lock-in. Projects only earn offsets for 10 years, incentivizing adoption, then allowing 

other benefits of digesters to take over. 

This approach to additionality prompts an important question not asked by the 

current protocol: if non-offset revenue is assumed to be sufficient for maintaining a 

digester's feasibility after 10 years, is ofiset revenue necessary for the adoption of an 

anaerobic digester in the first place? This is the precise question asked by additionality 

tests that focus on financial feasibility. If the answer is "no, offset revenue is not 

necessary for revenue to exceed costs," then projects fail the financial feasibility test and 

should not be considered additional. Since the current Livestock Protocol does not 

include a built-in financial feasibility test of additionality, livestock projects so far have 
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not been examined to see if there were existing financial incentives for digester 

installation. Given data provided by the United States Environmental Protection Agency 

(EPA) and CARB, it seems possible that a quantity of emissions reductions achieved by 

the Livestock Protocol would have occurred without it, necessitating further investigation 

ofhow offset revenue compares to non-offset incentives for digester installation. 

According to the EPA, installing an anaerobic digester today costs between 

$400,000 and $5,000,000, with an average cost of$ 1 ,200,000-a significant financial 

barrier to adoption. Once digesters are in place, however, they can provide substantial 

financial benefits. Besides producing offsets, the methane that digesters generate can be 

sold as natural gas or burned to generate on-site electrify, digester effluent can be sold or 

utilized as a variety of products including fertilizer and animal bedding, and project 

owners may earn tipping fees from accepting non-farm waste streams. While the EPA has 

not conducted site-specific digester analyses and acknowledges that site conditions 

including energy contracts and permitting requirements affect the financial feasibility of 

specific projects, it stated in 2018 that a positive financial return appears most likely on 

all dairy operations with more than 500 cows and swine operations with more than 2,000 

swine. 136 

To understand site-specific dairy manure digestion in California, CARB 

conducted an in-depth analysis of dairy farm methane capture in 2017. 137 CARB's 

analysis examined the specific economics of a stylized 2,000-cow dairy farm 

136 AgSTAR, "Market Opportunities for Biogas Recovery Systems at U.S. Livestock Facilities." 
137 CARB, "Short-Lived Climate Pollutant Reduction Strategy." found through Lee and Sumner, 

"Dependence on Policy Revenue Poses Risks for Investments in Dairy Digesters." 
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participating in a cluster of farms operating a local, centralized digester system. Today, 

CARB estimates that the San Joaquin Valley could contain 55 such clusters, collecting 

manure from 1.05 million cows responsible for nearly 60% of milk cows in California. 

CARB's economic analysis did not include subsidies and financing options that 

decrease the financial barriers to adoption, and it did not include potential revenue from 

offset generation, products derived from digester effluent, or tipping fees-all of which 

make anaerobic digester projects more financially feasible. Even so, CARB's estimate for 

a digester project's net present value over a 10-year lifespan was $6,203,000-not only 

positive and large, but $5 million more than the EPA's calculation of the average cost of 

a digester. 138 To further contextualize this value, $6 million is more than $2 million more 

than the value of a dairy farmers entire 2,000-cow herd. 139 This result highlights the 

significant financial incentives for participation in anaerobic digestion regardless of offset 

policy. 

CARB's cost-revenue analysis (Figure 2.8, Appendix I) reveals that national and 

Californian biofuel credit programs comprise most of the revenue for the modeled dairy 

digesters. "RIN credits" (or "RINs", in Figure 2.8, Appendix I) are federal credits 

generated through the Renewable Fuel Standard, a national policy that requires refiners to 

replace a portion of their petroleum-based fuels with renewable fuels. Methane generated 

by manure digestion qualifies as a renewable fuel, and therefore for RIN crediting. 

"LCFS credits" are generated through the California-specific "Low Carbon Fuel 

138 AgSTAR, "Market Opportunities for Biogas Recovery Systems at U.S. Livestock Facilities." 
139 Lee and Sumner, "Dependence on Policy Revenue Poses Risks for Investments in Dairy Digesters." 
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Standard," a similar program to the RFS that assigns eligible transportation fuels lifecycle 

carbon intensities and mandates that the fuel mix provided by oil refineries and 

distributors meet declining targets for carbon intensities. Under current LCFS rules, 

manure-based biofuels are assigned the lowest carbon intensity of any fuel, -276 gC02e 

per megajoule, which creates large potential for LCFS credit generation and financial 

incentives for digester installation. 140 While the market price ofLCFS credits has 

fluctuated between $20 and $125 per metric ton of C02e since 2013, prices today exceed 

$100 per metric ton-nearly 10 times the value of a California compliance offset. 141 

As R1N and LCFS credits improve the financial benefits of anaerobic digesters, 

grants and subsidies provided by state agencies the cost of installation, amplifying 

incentives to install digesters. In 2017, the Dairy Digester Research and Development 

Program (DDRDP) of the California Department of Food and Agriculture (CDF A) 

provided $35 million to 18 digester projects. Also in 2017, $99 million of California's 

Greenhouse Gas Reduction Fund were made available for constructing digesters on dairy 

farms, of which more than $60 million will be distributed by the DDRDP to construct 

anaerobic digesters on Californian dairy farms. 142 

Between revenues from co-benefits, biofuel credits, and installation subsidies, 

dairy farmers face multiple incentives for installing anaerobic digesters aside from offset 

revenue. Disentangling the relative effects of these incentives to determine whether offset 

revenue was indeed the last straw necessary to convince a livestock owner to install a 

14° CARB, "Short-Lived Climate Pollutant Reduction Strategy." 
141 CARB, "LCFS Credit Trading Activity Reports." 
142 Lee and Sumner, "Dependence on Policy Revenue Poses Risks for Investments in Dairy Digesters." 
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digester would only be possible with an in-depth review of each project's finances. Since 

the Livestock Protocol does not include a financial feasibility test of additionality, we 

cannot know how many projects would have been feasible without offset revenue and are 

therefore non-additional. This reality calls into question all5.6 million livestock offsets 

generated so far and necessitates future investigation into livestock project finances. 

Mine Methane Capture (MMC) Protocol 

Background 

Both coal and trona, a source of sodium bicarbonate, co-occur with strata that leak 

methane, the primary constituent of natural gas. This creates a suffocation and explosion 

hazard within mines and a significant source of unregulated greenhouse gas emissions

US mine methane emissions in 2015 totaled approximately 70 million tC02e. 143 

Since the 1990s, however, long before California's MMC Protocol was adopted, 

the U.S. has been the global leader in capturing methane released by coal and trona 

extraction and using it to generate economic and safety benefits. Mine methane recovery 

and use (RAU) projects today utilize mine methane for power generation, natural gas 

pipeline injection, vehicle fuel, industrial process feed stocks, onsite mine boilers, mine 

heating, and home heating distribution systems. All these uses involve burning or 

otherwise destroying mine methane, maintaining safe concentrations of the explosive gas 

within mines while creating financial returns and climate benefits. In 2015 alone, RAU 

143 US EPA, "Coal Mine Methane Country Profiles." 
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projects reduced methane emissions by nearly 1.1 billion cubic meters. 144 While this is a 

substantial emissions reduction, 2015 also saw more than 2.5 billion cubic meters of mine 

methane released to the atmosphere. Financial barriers to mine methane RAU projects are 

responsible for a large portion of this release; the proximity of a mine to pipeline 

infrastructure, state-specific alternative or renewable energy incentives, and location-

specific disputes over ownership of methane produced from coal seams all affect the 

financial feasibility of mine methane RAU projects. 145 California's MMC Protocol is 

intended to incentivize the destruction of mine methane at mines where RAU projects are 

infeasible without additional financial incentives. 

Additionality 

The same two additionality tests built into the Livestock Protocol are also built 

into the MMC Protocol to ensure that mine methane destroyed by offset projects would 

not have been destroyed anyway by RAU projects: a legal requirement test and a 

performance standard. 

The MMC Protocol's legal requirement test mandates that a project's emissions 

reductions must exceed those required by any law, regulation, or legally binding mandate 

to be credited with offsets. Since destroying or utilizing captured mine methane is not 

legally required in the US, all treatments of captured mine methane are considered 

additional according to this test. 

144 US EPA, "Coal Mine Methane Developments in the United States." 
145 Colorado, Indiana, Ohio, Pennsylvania, and Utah currently consider coal mine methane an "alternative" 

or "Renewable" energy resource (US EPA, "Coal Mine Methane Developments in the United States.") 
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The performance standard states for both active and abandoned mines that 

pipeline injection of mine methane is "common practice and considered business-as

usual, and therefore ineligible for crediting under this protocol," while "destruction of 

extracted mine methane via any end-use management option except [pipeline injection] 

automatically satisfies the performance standard evaluation because it is not common 

practice nor considered business-as usual, and is therefore eligible for crediting under this 

protocol."146 

Discussion 

The two additionality tests embedded in the MMC protocol tests are inadequate; 

projects can produce non-additional offsets while in compliance with both existing tests 

in two scenarios. First, by singling out pipeline injection as the only non-additional end

use of mine methane, the MMC performance standard contradicts the EPA's assertion 

that US mines engage in other types of profitable, business-as-usual mine methane use. 

Utilizing mine methane onsite for mine heating, for example, may already generate 

financial returns, but is nevertheless eligible for offset crediting, creating an opportunity 

for non-additional offsets to infiltrate the CCM. 

A second non-additionality scenario can arise if an RAU project and an offset 

project are both financially feasible, but an offset project is more financially attractive at 

a mine location. If potential offset revenue exceeds potential RAU revenue, then a mine 

that would have destroyed methane via pipeline injection, for example, will develop an 

146 CARB, "Compliance Offset Protocol Mine Methane Captnre Projects." 
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offset project instead and generate offsets. These offsets are non-additional, but will still 

satisfy current MMC additionality tests, allowing them to enter the CCM and undermine 

California's emissions cap. Comparing the offset revenue from destroying 1000 ft' of 

methane to the average wellhead price of 1000 ft3 of methane shows that this scenario has 

been possible in the past and may be possible today. 

Potential Revenue from Selling Natural Gas per 1000 re 

The average net revenue of destroying 1000 ft3 of methane to generate offsets is 

$4.18 (see Appendix II for calculations). In order to compare net revenue of offset and 

RAU projects, it would be necessary to know the average profit margin of producing 

1000 ft3 of natural gas for pipeline injection. This could be found by subtracting the 

average breakeven price of natural gas production from the average wellhead price of 

natural gas. Since both are variable across time and space, and to emphasize the scale of 

the additionality risk illustrated here, the wellhead price is assumed equal to net revenue. 

In other words, for the purposes of these calculations the breakeven price for pipeline 

injection is assumed to be $0. Although this assumption reflects reality at select locations 

where methane is produced as a byproduct of oil production, it does not reflect the reality 

of producing methane from coal and trona mines. Rather, assuming that the breakeven 

price is $0 significantly undervalues the costs of methane production from mines. 

Since the US Energy Information Administration has only released average 

wellhead price data through 2012, the Henry Hub Price is used here as a proxy for the 

wellhead price. 147 Since the Henry Hub Price is generally higher than the average 

147 US EIA, "U.S. Natural Gas Wellhead Price (Dollars per Thousand Cubic Feet)." 
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national wellhead price, using it as a proxy further overvalues the potential revenue of 

selling methane as natural gas. 

If the average revenue from offset generation exceeds this highly inflated estimate 

of revenue from pipeline injection, therefore, the average revenue from offset generation 

will exceed the actual revenue from pipeline injection by an even larger margin. 
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As seen in Figure 2.9, since April25, 2014, the day the MMC Protocol was 

adopted, the average revenue from destroying 1000 ft3 to generate offsets has exceeded 

the Henry Hub Price of methane nearly every month. 148 This means that offset generation 

148 "Natural Gas Prices -Historical Chart." 
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could have been more financially attractive than RAU project development when an 

RAU project would also have been feasible. 

Many site-specific factors contribute to whether an offset project is more 

financially attractive than an RAU project at a specific mine. These include, for example, 

capital costs, the quantity and market value of other gasses captured in addition to 

methane, transaction costs involved in verifying and selling offsets, the market price of 

offsets and of methane. The variance of these factors means that not every mine location 

producing offsets has produced non-additional offsets. It does, however, necessitate an 

in-depth, project specific review of past and prospective offset project finances to 

determine the magnitude of this additionality concern. There is currently no test built into 

the MMC that requires such a review, so more research is needed assess how many MMC 

offsets generated are non-additional. Given the risk of non-additional offsets infiltrating 

the CCM, all 5.8 million MMC offsets generated to date must be called into question. 149 

Future iterations of the MMC protocol must include an additionality test that compares 

the financial feasibility of offset projects to RAU projects to remedy this current lack of 

transparency. Figure 2.10 summarizes the components of such a test performed on a 

prospective MMC offset project. 150 

149 This offset total includes early action offsets and was taken from CARE's offset registry March 8, 2019 
(CARB, "Compliance Offset Program."). 

150 This test assumes that other additionality tests in the protocol have determined that the project is 
additional. 
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Figure 2.10 

Chapter Conclusions and Summary 

This chapter argues that all four offset protocols currently producing offsets for 

sale in the CCM have the potential to produce illegitimate offsets, compromising the 

integrity of California's emissions cap. In the case ofthe Forest Protocol, the assumption 

that 1 00-year sequestration provides equivalent climate benefits to permanent 

sequestration prevents any of the 115.6 million offsets generated from delivering their 

intended benefits. The other three protocols each also include a risk of generating non

additional or otherwise illegitimate offsets, but the scope of that risk remain unknown. 

Assessing the financial feasibility and opportunity of livestock and mine methane 

projects and integrating the effects of the leakage of replacement refrigerants into ODS 

offset accounting are necessary to determine the scope of that risk to California's 

emissions cap. This chapter's conclusions and recommendations are summarized in 

Figure 2.11. 
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Protocol Criterion Analyzed Conclusion Result Recommendation 

Forest Permanence Since 100-year All115.6 million Invalidate all forest 
sequestration is offsets issued are offsets or change 
inequivalent to impermanent and from a 100-year 
permanent therefore permanence 
sequestration, the illegitimate assumption, 
Forest Protocol reassigning the 
cannot produce value of issued 
permanent offsets offsets via a ton-

year accounting or 
a carbon rental 
system 

ODS Quantification The net climate All18.9 million 1. Include the 
benefits ofthe are called into effects of future 
protocol depend on question leakage of 
which gas replaces replacement gas in 
those that are quantification of 
destroyed, a factor emissions 
that is not accounted reductions 
for in the protocol's 2. Tighten 
quantification mandatory leakage 
methodology repair 

requirements, and 
change mandatory 
repair trigger rates 
to trigger quantities 
depending on 
which type of ODS 
is installed 

Livestock Additionality Cannot disentangle All5.6 million Include a financial 
the offset incentive offsets are called feasibility 
from non-offset into question additionality test to 
incentives to install determine whether 
anaerobic digesters a digester would 

have been installed 
in the absence of 
offset revenue 

MMC Additionality Cannot tell if mines All 5. 8 million Include a financial 
would have already offsets are called feasibility 
developed a recovery into question additionality test to 
and use project, determine whether 
destroying mine a recovery and use 
methane in the project is also 
absence of an offset feasible at a project 
protocol site and whether 

expected offset 
revenue exceeds 
expected recovery-
and-use revenue for 
each project 

Figure 2.11 
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Chapter 3: Market Trends and Case Studies in the California 

Compliance Market 2013-2016 

Against a backdrop of questions about California Compliance Offset validity, this 

chapter will further investigate the scope of the threat that California's compliance offset 

protocols pose to the integrity of California's CAT system. This chapter will show that 

the most problematic type of offsets, those generated by the Forest Protocol, are also the 

most utilized, compromising the integrity of California's cap on GHG emissions. It will 

also investigate the offset submission behavior of different types of firms through four 

case studies (Figure 3.1). All market data in this chapter comes from CARB's publicly 

available Compliance Reports. 151 

Firm 

Regents of the University of California 

City of Colton 

LA Department of Water and Power 

CP Energy 

Fzgure3.1 

151 CARB, "2013-2014 Compliance Report" 
CARB, "2015-2017 Compliance Report" 

Category the Firm Represents 

Firms with a deep, value-driven commitment to 
sustainability 

Low emitters that submit few offsets 

High emitters that submit few offsets 

Low Emitters that submit many offsets 
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Market Trends in the CCM 

Most finns regulated under AB 32 do not participate in compliance offsetting. In 

Compliance Period One (CPI), which went from 2013-2014, and Compliance Period 

Two (CP2), which went from 2015-2017, only 39% and 32% offinns, respectively, 

turned in offsets. Among those finns, more than half submitted less than 7.5%, opting not 

to maximize offset use. 

There is no clear relationship between the quantity of a finn's emissions and the 

quantity of offsets that the firm submits. Figures 3.2 and 3.3 (Appendix I) show that 

many large emitters with significant potential for offset-derived cost savings turned in no 

offsets at all or opted to submit less than 8%. In CPl, twelve firms emitting more than 2.5 

million tC02e submitted no offsets at all, seeming to pass up $200,000 or more in gross 

cost savings. 152 Conversely, some very small emitters maximized offset submissions, 

seizing sometimes negligible cost savings. 

The difference in potential cost savings between the smallest emitters and the 

largest emitters in the CCM is enormous. Firms' emissions obligations spans nine orders 

of magnitude (note the logarithmic scale of the x-axis in Figures 3.2 and 3.3, Appendix 

I), ranging from 3 tons C02e (Noble Americas Energy Solutions, LLC in CPI) to nearly 

162 million tons C02e (Tesoro Refining & Marketing Company LLC's emissions in 

CP2). 

152 8% of2.5 million is 200,000, and offset prices lag behind allowance price by approximately 20%, 
delivering approximate gross cost savings of$1 each (The Climate Trust, "The Gap between the Price 
for Allowances and Offsets Appears to Be Closing. Is This a Long Term Trend or a Short Term 
Phase?") 
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An increase in total CCM market size expanded the total potential number of 

offsets utilized from CP1 to CP2. New firms entering the market and the 2015 inclusion 

of emissions from fossil fuel distribution under the cap more than tripled total covered 

emissions from one compliance period to the next-291 ,211, 108 tC02e in CP 1 versus 

986,400,626 tC02e in CP2. For many of the largest emitters, three of which are shown in 

Figure 3.4 below, this expansion dramatically increased covered emissions in the second 

compliance period. 

Firm Average Annual Emissions Average Annual Emissions 
Obligations CP1 (tC02e) Obligations CP2 (tC02e) 

Tesoro Refining & 8, 709,951.5 53,988,150.3 
Marketing Company LLC 

Chevron U.S.A. Inc. 10,385,769.5 43,217,457.3 

Phillips 66 Company 4,674,418.5 23,326,708 

Fzgure 3.4 

As a result of this expansion in CP2, offset submissions nearly quintupled, rising 

from 12,773,097 in CP1 to 62,717,868 in CP2. 153 Despite the expansion of the CCM in 

2015 and subsequent increase in total offset submissions, the proportion of firms that 

utilized offsets, and the proportion of offset users that submitted the maximum number of 

offsets possible, changed very little. As seen in Figure 3.5 (Appendix I), most firms in 

153 It is essential to note that the total number of offsets submitted is far smaller than the number produced. 
This does not mean that market is flooded with unsold offsets. Rather, CARB 's quarterly Compliance 
Instrument Report indicates that unsubmitted offsets reside in CARB 's forest buffer pool and 
compliance entities' general accounts, waiting and ready for submission (CARB, "Compliance 
Instrument Report."). 
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both compliance periods submitted no offsets at all, and among those who did submit 

ofisets, less than half submitted the maximum number of offsets. 

Types of Offsets Submitted 

The types of offsets that compliance entities have submitted vary by offset 

protocol, compliance period, and by the type affirm. Figure 3.6 (Appendix I) shows that 

offset submissions increased in every category of offset from CP 1 to CP2, but that CP2 

forest offsets dominated offset submissions, composing 61% of all offsets submitted in 

both compliance periods. 

The mix of offsets submitted reflects the stream of offsets supplied to the 

Californian ofiset market. In Figure 3.7 (Appendix I), which compares total offset 

submissions to total offset production, the mix of offsets submitted closely resembles the 

mix of offsets produced, with forest offsets constituting most of supply and submissions. 

Offset submissions and supply are not identical, but a chi-squared test for independence 

shows that the differences are statistically insignificant, with three degrees of freedom 

and a p-value of0.05. 

Within subsets of the population offinns covered by AB 32, however, the types 

of offsets submitted do not always closely match supply (Figure 3.8, Appendix I). For 

this analysis, four groups of 10 firms were selected from all firms covered within both 

compliance periods. Each group contains the 1 0 firms that were furthest from the origin 

in each quadrant in Figures 3.2 and 3.3, yielding four groups of the most "extreme" firms: 

10 highest emitters and highest offsetters (HEHO), 10 lowest emitters and highest 

ofisetters (LEHO), 10 lowest emitters and lowest offsetters (LELO), and 10 highest 

emitters and lowest offsetters (HELO). 
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The offset submissions ofthe 10 LEHO and 10 HELO firms were found to be 

statistically significantly difierent from the mix of offsets supplied (x2=1.75 and 0.58 

respectively), while the difference between the submissions of the 10 HEHO firms and 

total supply were insignificant (x2=0.017). It is essential to note that these 10 HEHO 

firms represent a much larger quantity of ofisets submitted to the market-8,178,567-

while the 20 LEHO and HELO firms sampled here only represent only 145,848 offsets 

submitted. These sampled firms indicate an overarching reality of the CCM: while 

emitters of all sizes do turn in offsets, the largest quantity of offsets submissions come 

from the largest emitters in the market. In addition, the offsets submitted by the largest 

emitters closely resembles the mix of offsets supplied to the market. 

Case Studies 

Figures 3.2 and 3.3 (Appendix I) indicate that many firms in the CCM do not 

exhibit offsetting behavior that appears, at first glance, rational. Many submit fewer 

offsets than the 8% maximum limit, foregoing substantial cost savings, while others 

maximize offset submissions even when their cost savings are minute. The remainder of 

this chapter will elaborate upon some of these behaviors and explain their rationale 

through case studies of four finns in the CCM. These case studies will show that despite 

apparent departures from behavioral expectations, a desire to minimize compliance costs 

is still the primary motivator of offsetting behavior. Nevertheless, other factors including 

imperfect information, social pressure, and relationships with larger companies also 

contribute, complicating firms' offsetting behavior. 

CSD0074132 



Smith 81 

Firm Type of Behavior 

City of Colton Low emitters that consistently submit small 
numbers of offsets 

CP Energy Low Emitters that submit many offsets 

Regents of the University of California Firms buying voluntary market offsets in 
addition to compliance offsets 

LA Department of Water and Power High emitters that submit few offsets 

Fzgure3.9 

Case Study: City of Colton 

The City of Colton is located 57 miles east of Los Angeles and contains 53,000 

citizens, about 2.5% ofthe population of San Bernardino County. Colton's emissions 

reductions fall into two categories: voluntary reductions made by Colton's local 

government and utilities, and compliance reductions made by the city's only stationary 

source covered by AB 32: The City of Colton Electric Utility (CEU). Amid significant 

efforts to cut its emissions, the CEU has consistently submitted offsets during both 

compliance periods, but in extremely small numbers, only saving approximately $200. 154 

The CEU' s offsetting behavior demonstrates that pure cost savings are not the 

only reason why firms submit or refuse to submit offsets. Misinformation and 

154 The CEU, as will be discussed, has submitted 173 offsets according to CARB's online registry. Offset 
prices have lagged behind allowance prices approximately 20%, so estimated gross cost savings are 
about $207 (The Climate Trust, "The Gap between the Price for Allowances and Offsets Appears to Be 
Closing. Is This a Long Term Trend or a Short Term Phase?"). When transaction costs are taken into 
account, net savings are likely even smaller. 
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interactions with local community sustainability goals can affect how firms utilize offsets 

and which offsets they submit. Colton's example highlights the interplay between 

compliance entities' emissions goals and the goals of the communities they are nested in 

while also suggesting why local utilities may submit ODS offsets. 

Voluntary GHG Mitigation in Colton 

While AB 32 targeted a large portion of California's emissions with mandatory 

GHG reduction measures (e.g. cap-and-trade), it also tasked CARB with developing a 

Scoping Plan that defines methods for reducing non-compliance emissions. In response, 

CARB articulated a unique role for regional and local governments, which can influence 

community emissions through "planning and permitting processes, local ordinances, 

outreach and education efforts, and municipal operations." While the Scoping Plan does 

not mandate specific community emissions goals, its call for "local governments to adopt 

a reduction goal for municipal operations emissions and move toward establishing similar 

goals for community emissions that parallel the State commitment to reduce greenhouse 

gas emissions by approximately 15 percent from current [2008] levels by 2020."155 By 

2015, more than 50 southern California jurisdictions including the City of Colton had 

responded by completing a GHG Inventory and Reduction Plan, also known as a Climate 

Action Plan (CAP). 156 

As Colton's CAP points out, state and county-level emissions reduction measures 

including changes to the Renewable Portfolio Standard, Low Carbon Fuel Standard, and 

155 CARB, "Local Government Actions for Climate Change." 
156 "City of Colton Climate Action Plan." 
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lighting best-practices are more than sufficient for reducing Colton's GHG emissions 

15% below a 2008 baseline. Even so, Colton's CAP describes additional ambition to 

reduce local emissions through a combination of local utility measures and city 

government programs, summarized below. Many of the utilities' programs were 

preexisting and were rolled into Colton's wider strategy when the CAP was adopted. The 

City of Colton Water Department, Southern California Gas Company, City of Colton 

Electric Utility, and Southern California Edison each offers a litany of rebates and 

incentive programs designed to increase efficiency and promote renewable energy use. 

1. City of Colton Electricity Department (CE U) 

The CEU offers 18 rebate and incentive programs, including A/C tune-up and 

replacement rebates, residential energy efficiency rebates, weatherization rebates, 

small business and commercial energy efficiency rebates, refrigeration 

replacement rebates, and a "treebate" for planting building-shading trees. It also 

provided energy efficiency audits and energy efficiency kits for a Living Wise® 

School Program, which empowers 6th graders to apply what they learn about 

energy efficiency in the classroom at home. 

2. City of Colton Water and Wastewater Department (CWD) 

The CWD offers rebates for installing EnergyStar-approved clothes washers, 

dishwashers, and for installing efficient commercial appliances. 

3. Southern California Edison (SCE) 

SCE provides 16 GHG-reducing rebates, incentives, and subsidy programs that 

promote energy efficiency, electric vehicle deployment, and solar power 
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installation. These include a program that pays all purchase and installation costs 

for energy efficient appliances (for eligible customers), a refrigerator recycling 

program, rebates for efficient light bulbs and A/C units, and multiple programs 

that provide financial support or cash incentives for installing solar panels. 

4. Southern California Gas Company (SCGC) 

SCGC offers 29 separate company programs that promote residential and 

commercial gas use efficiency, which include installation rebates and financing, 

zero-charge efficiency tracking, project design assistance, a school program, and 

interactive online self-assessments. 

In addition to utility-provided programs, the City of Colton has also instituted measures 

that promote emissions reductions, including: 

• Electric vehicle and alternative fuel purchasing for the city car fleet 

• City facility electric vehicle infrastructure investments 

• A city facility energy efficiency retrofit initiative 

• Modified work week schedule for city staff 

• An administrative procurement policy to purchase recycled products 

• CALGreen Building Code 

• Water Efficient Landscape Ordinance 

Colton's CAP estimates that, stationary sources of emissions aside, the combination of 

state, regional, and voluntary local measures can reduce emissions Colton's emissions 

from 682,418 tC02e (2008) to 478,344 tC02e by 2020, a 34.7% reduction. 157 

157 "City of Colton Climate Action Plan." 
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Compliance GHG Mitigation in Colton: The Colton Electric Utility 

As the City of Colton strives for voluntary emissions reductions, Colton's only 

compliance entity faces intense regulatory, financial, and legislative pressure to reduce 

GHG emissions while minimizing costs for consumers. Historically, the City of Colton 

Electric Utility (CEU), which owns and operates a power plant, five substations, and 

Colton's electrical infrastructure, "has sought to acquire new resources at the lowest 

possible cost (consistent with safety and reliability requirements) without considering 

environmental constraints." Environmental litigation and Federal and state GHG-focused 

legislation since 2011, however, "are reshaping" the CEU's power mix and have 

complicated the CEU's cost considerations. 158 

Environmental Litigation 

In 2013, the San Juan Generating Station (SJGS), which supplied roughly two

thirds of the CEU' s total retail power load, was involved in environmental litigation 

proposing nearly $1 billion in new pollution control equipment. After extensive 

discussion and negotiations with the US Environmental Protection Agency and between 

utilities in California, New Mexico, Arizona, and Colorado, two of the four generating 

units at the SJ GS were slated for decommission by December 31, 2017. As a result, the 

CEU began replacing over 225,000 MWh of energy and 30 MW of capacity formerly 

supplied by the SJGS. At the time, it also seemed possible that the plant would be shut 

down earlier than anticipated, requiring the CEU to replace capacity and energy earlier at 

158 "City of Colton Electric Department 2017 Integrated Resource Plan." 
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additional cost. Uncertainty surrounding the SJ GS plant also coincided with a host of 

regulatory changes with the potential to increase operating costs. 

Legislative and Regulatory Pressure 

According to the CEU, four environmental regulations that have the "greatest 

initial impact on costs" include regionalization by the California Independent System 

Operator (CAISO), California's AB 32, SB 350, and California's proposed movement to 

a centralized capacity market. Cost concerns driven by these regulations ought to increase 

the CEU's demand for cost-cutting policies like offsets. 

CAISO regionalization would mean establishing a "west-wide grid" containing 

multiple western states and led by the CAISO. Although the intention behind 

regionalization proposals is to make it easier for Californian utilities to import renewable 

energy from other states, particularly wind from Montana and Wyoming, the CEU and 

other Californian participants are concerned about the allocation of transmission costs to 

western utilities, forcing utilities outside of California to comply with CAISO regulation, 

and about who would bear the cost of carbon emissions from out-of-state renewable 

resources. 159 According to the CEU, municipalities within California generally oppose 

CAISO expansion, while renewable energy producers outside California and California's 

Governor Brown continue to push for CAISO expansion. 160 As of September 1, 2018, the 

latest legislative attempt to expand the CAISO failed to pass in California for the third 

time in three years. 161 Nevertheless, the looming potential for expansion since 20 12 has 

159 Roberts, "California's Huge Energy Decision." 
160 "City of Colton Electric Department 2017 Integrated Resource Plan." 
161 Sangree, "CAISO Western RTO Expansion Bill Dies in Committee." 
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affected the CEU 's expectations of future costs and created uncertainty over the 

availability of additional renewable energy. 

AB 32 (2006) and more recently SB 350 (2015) "potentially have the greatest 

impact" on the CEU. AB 32, as previously discussed, regulates emissions from electricity 

generation and established California's CAT system. In 2009, three years before the CAT 

system took effect, CARB allocated free emissions allowances to the CEU equal to its 

then-estimated emissions through 2020. 162 Although the exact quantity of free allowances 

is not publicly available, the CEU's reported emissions in CPl and CP2 were 396,490 

tC02e and 599,211 tC02e, respectively, giving a general idea of the magnitude of the 

CEU's free allowance allocation. 163 While the SJGS plant continued to operate, however, 

the freely allocated allowances proved insufficient, and freely allocated allowances may 

not be used to compensate for emissions from electricity purchased from CAISO. These 

deficiencies mean that the CEU has had to participate in quarterly allowance auctions, 

imposing compliance costs. 164 It has also created an opportunity for compliance offset 

utilization. 

SB 350, also known as the Clean Energy and Pollution Reduction Act of2015, 

increased existing mandatory Renewable Portfolio Standard for electric Load Serving 

Entities (LSEs) from 25% by 2016 and 33% by 2020, to 50% by 2030 and mandated that 

LSEs increase their renewable portfolio by 2% per year starting in 2021. From 2011 to 

162 "City of Colton Electric Department 2017 Integrated Resource Plan." 
163 CARB, "2013-2014 Compliance Report" 

CARB "2015-2017 Compliance Report" 
164 "City of Colton Electric Department 2017 Integrated Resource Plan." 
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2013, the cost for the CEU of meeting its RPS was so high that it was unable to comply, 

and instead claimed a cost-limitation delay allowable under SB 32. 

As California has increased its Renewable Portfolio Standard and higher levels of 

wind and solar enter the grid, many electricity generators have claimed that they are 

being run out of business, creating support for a centralized capacity market. This type of 

market secures power delivery contracts years in the future, which advocates argue 

creates grid reliability and financial certainty. Detractors argue that capacity markets slow 

technological advancement and can result in excess generation capacity. 165 Uncertainty 

over the future of a Californian capacity market has created uncertainty about long-term 

energy procurement and costs for the CEU. 166 

CEU Response to Cost Concerns 

Given the 20 to 50-year lifespan of transmission resources and the potential for 

long tem1 contracts arising within a capacity market, the CEU faces conflicting desires to 

reduce costs today in response to current legislation and to avoid changes that may lock it 

into suboptimal, higher-cost circumstances in the future. So far, this tension has prompted 

a conservative attitude toward supply-side action. Although some changes, like procuring 

adequate renewable energy under RPS requirements, are necessary by law, the CEU 

"believes that it is better for the community and the CEU to reduce customer demand 

through conservation programs and rebates, rather than purchasing additional generation 

resources from power marketers."167 Consequently, all the CEU's formerly voluntary 

165 McCabe and Moore, "PJM's Capacity Market Proposal." 
166 "City of Colton Electric Department 2017 Integrated Resource Plan." 
167 Ibid. 
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rebate and efficiency programs have become part of its compliance strategy to increase 

efficiency and reduce energy use and compliance costs. 

Offsetting, however, has not been a significant part of the CEU's cost-saving 

strategy. If the CEU had submitted 8% of its compliance obligations as offsets, it could 

have legally submitted 79,655 offsets across both compliance periods 2013-2017, 

realizing gross cost savings of nearly $80,000. This value does not account for the 

transaction costs associated with offset procurement, but it still represents a sum of 

money that could have alleviated a portion of the CEU's cost concerns. Even if the 

CEU's freely allocated allowances covered all the CEU's emissions, maximizing offset 

submission early while offsets are cheaper can allow firms to save more valuable excess 

allowances for later use, saving additional costs in the long term. Nevertheless, while the 

CEU has consistently submitted offsets, it has submitted extremely few each compliance 

period-88 ODS offsets in CPl, representing .022% of Colton's emissions, and 85 ODS 

ofisets in CP2, representing .014% of Colton's emissions. The CEU's apparently 

foregone cost savings and simultaneous commitment to such a small number of ODS 

offsets suggests that values other than cost savings are driving the CEU's offsetting 

behavior and that ODS offsetting may reflect preferences of the CEU. To gain some 

insight into the CEU's offset-related values, I interviewed Dr. David Kolk, the Director 

of Utilities of Colton, and Jessica Sutorus, Colton's Environmental Conservation 

Supervisor, over the phone October 29,2018. 

Interview with Dr. Kolk and Ms. Sutorus 

Speaking with Dr. Kolk and Ms. Sutorus revealed that transaction costs and 

concerns over offset risk have prevented the CEU from buying offsets, but that offsets 
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awarded for pre-existing program have nevertheless contributed to the CEU's compliance 

obligations. 

Moments into our conference call, Dr. Kolk expressed his confusion at my 

interest in Colton's offsetting behavior, since, he said, "I didn't claim any offsets as part 

of our compliance." If Ms. Sutorus received any, he went on, they would have taken them 

and hopefully sold them. Any offsetting in Colton, Kolk assured, "is news to me." 

When I explained that CARB's publicly available compliance records indicate 

that Colton has engaged in offsetting, Ms. Sutorus suggested, "don't we get those from 

the refrigerator program?" and an explanation for Colton's offsetting behavior began to 

take shape. Sutorus continued that she didn't think that the program was generating 

offsets, but that the CEU recycles 50 to 80 refrigerators per year through its refrigerator 

replacement program-a potential source of ODS. Kolk and Sutorus surmised that when 

the CEU became a compliance entity, its preexisting refrigerator recycling program must 

have become part of an offset generating project that had credited the CEU with ODS 

offsets. It was a discovery for all of us. "Neither of us knew about it," Dr. Kolk said, "we 

didn't do anything with them." 

Neither Kolk nor Sutorus expressed concerns over being given offsets, but Kolk 

made clear that purchasing offsets is not an important part of Colton's strategy. "It's not 

worth our time to buy an offset versus a renewable energy source," he said, adding that 

ofisets often include too much risk. In the "early years" of offsets, he said, people were 

buying them from the "Amazon basin," and there was no way to know if the emissions 

reductions generating them were real or if they had been already sold to someone else. 

Verification concerns, according to Kolk, continue to negatively impact the California 
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Energy Commission's view of offsets, causing it to discourage their use. In addition, 

ofisets are difficult to get-just not a "typical tool" used by the CEU. 

The day after our interview, Dr. Kolk emailed me to say, "We just verified that 

the offsets are transferred to us through the California Tracking System Service (CTSS) 

from the Clime-Co. We get them for recycling the refrigeration through our refrigeration 

program." This confirmation officially put to rest any mystery surrounding Colton's ODS 

offsets, and in conjunction with Kolk's reasoning against Colton's offset use, provide 

insight into the offsetting behavior of local utilities like the CEU. 

Discussion 

Some of the CEU's reasons against offset use are unsurprising and rational, while 

others indicate a level of misinformation and overvaluation ofthe risks involved with 

offsetting. The claim that offsets are not worth the CEU' s time, for example, is 

predictable. Transaction costs involved in working with an offset broker or establishing a 

project would have reduced the $80,000 of potential gross savings, and across 2013-

2017, $80,000 is a small sum of money compared to other business-as-usual costs borne 

by the CEU. Even aside from operating costs, incidental costs dwarf $80,000; from just 

20 12 to 2013, for example, the utility lost more than $360,000 due to thieves stealing the 

metal plates off of damaged patches of road throughout the town, and ultimately had to 

pay $110,000 to settle a lawsuit with a disabled man who fell into an improperly covered 

electricity maintenance trench. 168 While these expenses are unrelated to the CEU's 

168 Parrilla, "Colton Pays $110,000 in Settlement with Disabled Man." 
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emissions, they illustrate the magnitude ofbusiness-as-usual costs that the CEU incurs. 

When the CEU' s staff availability is also taken into account, offsetting looks even less 

attractive. When offset savings will yield less than $20,000 per year, an individual cannot 

be hired exclusively to navigate offset procurement and compliance, and offsetting would 

add to the workload of already busy CEU or city employees. 

The CEU' s concerns over offset risk are less supported. While verification is 

indeed difficult to guarantee as discussed in Chapter One of this thesis, the number of 

ofisets that have been invalidated is minute. Only 88,955 offsets have been invalidated 

out of more than 145,000,000 produced (about .06%), and incidentally, all of the 

invalidated offsets were from an ODS project, the same type of offset that the CEU has 

exclusively submitted. The CEU would not be the first firm to interpret CARB's 

invalidation of these ODS offsets as an indication of wider market vulnerability-as 

Ecosystem Marketplace reported in 2015, the invalidation inquiry into the ultimately 

invalidated ODS offsets created uncertainty among market participants and "shadowed" 

the market long after, reducing buyer and project developer participation. 169 As time has 

passed however, no other invalidation events have occurred, and the scope of invalidation 

risk continues to be small. 

Concerns that low-quality Amazonian offsets are infiltrating the CCM are also 

unfounded. All compliance offsets in California are generated by CARB's protocols, 

which only operate within the boundaries of the United States. The CEU's concerns 

indicate either a false understanding of Californian compliance offset production or a 

169 Gonzalez, "Invalidation Risk Still Shadows Califomia Offsets Market." 
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perception of risk developed in the voluntary market (where some protocols do generate 

ofisets in the Amazon) that is erroneously applied to the CCM. Claims that the California 

Energy Commission shares the CEU' s disapproval of offsetting could not be verified. 

Conclusions 

At 599,291 tC02e covered in CP2, the CEU is a relatively small emitter in the 

CCM, so its individual offsetting behavior has little effect on the offset market at large or 

the environment. 170 Even so, the CEU shows that even as electricity generators face the 

pressures of a transition to renewable energy, offsetting does not always create cost 

savings that are large enough to warrant staff members' time and energy, especially when 

staff are limited. Having fewer staff members also means that an individual's opinion or 

understanding of policy can drive the offsetting behavior of an entire firm, leading it to 

behave according to the beliefs of an individual. This allows the behavioral 

idiosyncrasies inherent to individuals, such as misperceptions of risk, to influence market 

behavior. 

Case Study: CP Energy Marketing (Uf:)), Inc. 

CP Energy Marketing (US), Inc. (CPEM) is an extremely small emitter-only 

responsible for 1,502 tC02e in CP1-but it submitted 120 ODS offsets to fulfill 7.989% 

of its compliance obligations, the maximum quantity allowable by law. The cost savings 

170 To put the CEU's emissions in perspective, firms that emitted more than the CEU were collectively 
responsible for 96.76% of California's covered emissions in CP1 (CARB, "2013-2014 Compliance 
Report"). 

CSD0074145 



Smith 94 

created by purchasing and turning in 120 offsets are miniscule, prompting the question: 

why utilize offsets at all? 

This case study will show that in CPEM's case, compliance offsetting does not 

express environmental values beyond cost savings, however negligible. Although CPEM 

is responsible for very few emissions in the California Compliance Market, it is a 

subsidiary of the Capital Power Corporation, a much larger Canadian company with the 

staff, inclination, and experience to procure even a small number of offsets for CPEM. 

The phenomenon of a larger parent company assisting a subsidiary compliance entity in 

compliance offsetting may help explain why many small emitters maximize offset usage. 

It also illustrates that market experience and designated staff members can overcome 

transaction costs to make submitting even a small number of ofisets practical. 

CP Energy and Albertan Capital Power Corporation 

The Capital Power Corporation is a "growth-oriented North American power 

producer headquartered in Edmonton, Alberta." The Corporation has indeed been 

growing steadily, acquiring more energy producing capacity each year since its $500 

million initial public offering in 2009, when it had interests in 31 facilities in Canada and 

the U.S. totaling approximately 3,300 megawatts of generation capacity." By the time 

California's CPI began in 2013, Capital Power owned more than 3,600 megawatts of 

generation capacity across 16 facilities in North America and was developing an 

additional 595 megawatts of owned generation capacity in Alberta and Ontario. By 2018, 

Capital Power owned approximately 5,100 megawatts of power generation capacity at 25 

facilities, was pursuing contracted generation capacity throughout North America, and 
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was developing an additionall,OOO MW of owned generation capacity in Alberta, North 

Dakota, and Illinois. 171 The Capital Power Corporation's growth trajectory and interests 

in multiple states and provinces in the United States and Canada have led to the 

development of subsidiaries, including CPEM, and has necessitated regulatory 

compliance across many jurisdictions. 

Capital Power Corporation Greenhouse Gas Regulatory Compliance 

The Capital Power Corporation has extensive experience complying with 

environmental regulations at the federal, state, and provincial level that address "air 

emissions; wastewater discharges; wildlife and habitat protection; hazardous material 

handling, storage, treatment, and disposal of waste and other materials; and remediation 

of sites and land-use responsibility."172 It must also comply with regulations that set GHG 

reduction goals, which have imposed significant expenses upon Capital Power and 

compelled it to participate in multiple GHG markets. Alberta's GHG regulation has had 

the largest effect on Capital Power's operations, but British Columbia and the United 

States, particularly California, have also regulated Capital Power's emissions and 

provided opportunities to utilize compliance offsets. By 2013, when CPEM became a 

compliance entity in California, Capital Power was already an experienced GHG market 

participant and large-scale offset buyer in other markets. 

171 "News Releases Pre-IPO to 2019." 
172 "Annual Infonnation Form Capital Power Corporation 2014." 
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Alberta GHG Regulation Experience 

Capital Power's native province provided years of experience in compliance 

offsetting prior to CPEM's involvement in the CCM. Alberta's Specified Gas Emitters 

Regulation (SGER), which came into force in 2007, established the first compliance 

offset market in North America and applied to all facilities in Alberta that produced over 

100,000 tC02e per year. SGER mandated a 12% reduction in C02e intensity from the 

average C02e intensity of each facility from a 2003 to 2005 baseline period and was 

neither a cap-and-trade system nor a carbon tax per se, but defined three methods for 

achieving compliance: 

1. Reduce operational emissions below 100,000 tC02e 

2. Pay the Government of Alberta Climate Change Emission Management 

Fund $15 per tC02e for each tC02e emitted in excess of the emission 

intensity target 

3. Purchase GHG emissions offsets created from Alberta-based projects 

The desire to minimize high compliance costs borne under SGER made offsetting 

a pillar of Capital Power's compliance strategy. Capital Power's 2014 compliance costs 

for its 1106 M W of owned generation capacity and 860 MW of contracted for generation 

capacity in Alberta totaled $11 million, not all of which could be recovered from 

consumers, and as a contractually obligated power buyer, Capital Power was also on the 

receiving end of $3.3 million of passed-down compliance costs. Capital Power's 2014 

Annual Information Form states that by 2014, the company had been "acquiring offsets 
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for almost a decade," and that in 2014 alone, it had "entered into more than 42 offset 

purchase agreements across North America," totaling approximately $15 million of offset 

investment (up from $9 million in 2013). Compared to the cost of paying Alberta's 

Climate Change and Emission Management Fund, Capital Power estimated that its 

investments in offsets resulted in savings of approximately $1.2 million in 2014."173 

British Columbia GHG Regulation Experience 

British Columbia (BC) enacted North America's first carbon tax in 2008, which 

began at $10 per tC02e and increased each year until it reached $30 in 2012. 174 While the 

tax increased the operating costs of Capital Power's single fossil-fuel-fired power plant in 

BC, contractual arrangements have allowed environmental costs to be passed down to BC 

Hydro through 2022. In 2012, Capital Power expected the BC Government to 

operationalize a cap-and-trade system and to harmonize it with the Western Climate 

Initiative, a combined market also including Ontario, Quebec and Manitoba at the time. 

Although Capital Power did not have enough information to determine the costs of a such 

a cap-and-trade program, the prospect of one replacing BC's carbon tax made emissions 

trading experience essential to Capital Power's compliance strategy. 175 

United States GHG Regulation Experience 

In 2012 and 2013, the United States EPA, ten states involved in the Regional 

Greenhouse Gas Initiative (RGGI), and California each imposed separate GHG emissions 

173 "Annual Infonnation Form Capital Power Corporation 2014." 
174 Murray and Rivers, "British Cohunbia's Revenue-Neutral Carbon Tax." 
175 Ibid. 
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mitigation regulation and emissions trading procedures on Capital Power, increasing its 

GHG market and offset procurement experience. Overall, Capital Power's compliance in 

California has proven to be one of the most low-cost, insignificant uses of offsets in the 

history of Capital Power's GHG market participation. 

The EPA regulates GHGs under the Clean Air Act, which at the time required 

"best available control technology" for new large, stationary GHG sources and for major 

modifications to existing sources. Since 2005, it has also required reductions in NOx and 

S02 emissions via the Clean Air Interstate Rule, for which Capital Power's power plants 

in the US must buy and retire NOx and S02 credits. In addition, as of March 2012 the 

EPA implemented a Carbon Pollution Standard, which set a national carbon emissions 

intensity target of 1,000 lbs. C02 per MWh of electricity for each new fossil-fuel-fired 

power plant. While the target did not affect Capital Power's existing US plants, the 

impact on future plants and of future regulation applying to existing sources necessitated 

close attention to EPA GHG mitigation plans. 

When RGGI launched in 2008, it became the first market-based GHG mitigation 

program in the US and its earliest compliance offset market. RGGI established a regional 

cap on C02 emissions from power plants located in ten states and enabled compliance 

entities to utilize offsets for 3.3% of their compliance obligations. In 2012, RGGI covered 

three New England facilities owned by Capital Power, requiring them to possess 

tradeable permits or offsets for each short ton of C02 they emitted. Including offset

derived savings, Capital Power's compliance costs under RGGI totaled $4.2 million in 

2012, demonstrating its experience complying with costly GHG regulation. 
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Capital Power's participation in California's compliance GHG market via CPEM 

was short, low-cost, and administratively non-complex compared to its other GHG 

market experiences. Capital Power does not own any power plants in California, but sales 

of electricity into California during a single year, 2013, necessitated reporting and 

compliance with AB 32. With years of practice participating in other GHG markets and 

experience handling millions of dollars of compliance costs, procuring 1,328 emissions 

allowances and 120 offsets for CPEM was a negligible burden-a small, yet 

representative example of Capital Power's general cost-saving compliance strategy. 176 

Discussion and Conclusions 

Capital Power's expansion into multiple states, provinces, and countries in North 

America has necessitated compliance with a wide variety of regulatory regimes and 

developed deep offsetting experience within the Capital Power commodity portfolio 

management group (CPM). By 2012, the CPM lists as one of its primary function, 

"compliance with existing and emerging market-based environmental regulations" using 

"GHG offset investments" to "proactively manage potential compliance risks and costs." 

When Capital Power sold electricity into California via CPEM, Capital Power already 

had many years and tens of millions of dollars of experience in GHG markets and offset 

investments. It also had a sizeable staff working in the United States-by 2013, 178 out 

of Capital Power's total 939 employees worked in its US operations. 177 The small 

magnitude of Capital Power's compliance obligation in California coupled with the 

1761bid. 
177 "Annual Infonnation Form Capital Power Corporation 2012." 
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company's experience and staff members made maximizing offsetting a simple, business

as-usual task. 

Case Study: The University of California 

The University of California (UC) is an organization of 10 public university 

campuses and five medical centers located throughout California. that employs more than 

190,000 faculty and staff, making it one ofthe largest employers in the CCM. 178 The UC 

stands out in the CCM because it participates in compliance and voluntary offsetting 

simultaneously, demonstrating a desire to minimize compliance costs while also 

voluntarily spending to showcase environmental values. 

The UC's commitment to sustainability predates AB 32 regulation and has 

motivated ambitious, self-imposed emissions reduction goals in addition to those 

mandated under AB 32. The UC has used carbon offsets to progress toward both goals, 

but the purpose and type of offsets differ between them. Compliance offsets are used 

exclusively to meet regulatory requirements, while voluntary offsets allow the UC to go 

above-an-beyond to meet carbon neutrality goals. 

The UC's Sustainable History and Identity 

The UC system's ties to the health of the environment date to its origins in the 

mid-19th century when the College of California offered its buildings and resources to 

the State-founded Agricultural, Mining and Mechanical Arts College. The so-called 

178 "The UC System." 
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"complete university" that resulted was fundamentally rooted in California's agricultural 

tradition and tied to the State govemment. 179 In 1878 as the UC continued to expand, it 

established the Agricultural Experiment Station, which has continued to develop 

knowledge that "will ensure a continuing supply of nutritious foods, useful fibers, and 

natural resources products in adequate amounts at low cost without adverse effects on the 

physical environment or consumer."180 

Over time, the desire to ensure a high-quality physical environment for future 

generations has evolved into an investment strategy committed to the modem concept of 

sustainability, defined by the Brundtland Commission and referenced on the UC's 

website as "activity that meets the needs of the present without compromising future 

generations' ability to meet their own needs."181 

The UC formalized that commitment in 2003 through a student initiative that led 

to the UC Regents adopting the Presidential Policy on Green Building Design and Clean 

Energy Standards. In 2004, the UC established a comprehensive Sustainable Practices 

Policy, which establishes goals in nine areas: green building, clean energy, transportation, 

climate protection, sustainable operations, waste reduction and recycling, 

environmentally preferable purchasing, sustainable foodservice, and sustainable water 

systems. Progress toward each of the nine goals is published in a comprehensive Annual 

Report on Sustainable Practices, which is publicly available online in a transparent 

expression of sustainable values. 182 

179 University ofCalifomia, "A Brief History of the University ofCalifomia" 
180University of Califomia, "Agricultural Experiment Station" 
181University of Califomia, University of California, "Sustainable Investment." 
182 University of Califomia, "Sustainability." 
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Emissions reductions became a central focus ofUC sustainability in November of 

2013, when UC President Janet Napolitano announced the Carbon Neutrality Initiative-

a commitment to emit net-zero greenhouse gasses from all UC buildings and vehicles by 

2025. 183 The title "Carbon Neutrality Initiative" implies carbon offsetting-it does not 

promise to reduce emissions to absolute zero, but to net zero, by compensating for 

emissions with offsets. The Initiative was the first of its kind in the nation and has 

demonstrated the importance of sustainability to the UC' s prestige and institutional 

identity. In President Napolitano's words, "if we invest in our own research and change 

the game on energy consumption, then UC will demonstrate to the nation, and beyond, 

the fundamental and unique value of a world-class public research university."184 

In 2015, two years into the Initiative, the Office of the Chiefinvestment Officer 

ofthe Regents (OCIO) also committed to using its $100 billion endowment to advance 

sustainability by approving the Framework for Sustainable Investing. The Framework 

moves beyond value statements, asserting that "Sustainability is not a "checked box," but 

a critical component of risk management and maintaining dependable returns across 

multiple generations. "We do not seek merely to establish a "sustainability policy" for 

our holdings," wrote the OCIO, "but rather to embed sustainability analysis into our 

investment culture."185 Following the Framework's approval, "the OCIO's global ranking 

on sustainability rose by eight spots to be ranked 17th among all worldwide investment 

funds and ranked first among university investment funds addressing climate change."186 

183 University ofCalifomia, "Carbon Neutrality Initiative." 
184 UC Office of the President, "President Napolitano Proposes Tuition Freeze, New Systemwide 

Initiatives." 
185 Office of the Chieflnvestment Officer ofthe Regents of the UC, "Sustainable Investment Framework." 
186 University of Califomia, "Sustainability." 
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The Framework for Sustainability is another concrete example of the UC's willingness to 

invest in environmental goods and services not only to advance sustainability, but also to 

showcase its values. 

Offsets, AB-32, and the UC 

AB 3 2 has covered the UC 's emissions since CP 1 in 201 3. In the first several 

allowance auctions, the UC purchased allowances. In subsequent years, CARB granted 

free allowances to UC to alleviate financial burdens and recognize that they "were 

already devoting considerable efiort to directly reduce their emissions."187 The UC's 

response to AB 32 has been coordinated by a cap-and-trade steering committee 

containing representatives from nine campuses and one medical center. While campuses 

individually verify and report emissions directly to CARB, the Office of the President 

"maintains account holdings and documentations and ensures regulatory compliance." 

According to the UC, "This structure allows campuses to make cap-and-trade purchase 

decisions independently with advice from the Office of the President and consultants. 

Thanks to the sequestration of funds earmarked for compliance and returns on those early 

investments, UC's current cap-and-trade program is now fully funded through about 

2025. Thus, the program has been an effective strategy to cost-effectively administer 

UC's regulatory compliance obligations regarding greenhouse gas emissions." Today, 

nine out of 15 UC facilities are mandatorily regulated under AB 32, and one facility has 

opted into regulation. 188 

187 UC Office of the President, "Carbon Neutrality at the University of California." 
188 UC Office of the President, "Carbon Neutrality at the University of California." 
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When interviewed over the phone, Nick Balistreri-a Renewable Energy 

Manager of the Regents of the UC who works with offset brokers to buy the UC's 

offsets-described a clear dichotomy between the UC's value-motivated offset purchases 

and its compliance-motivated offsetting. 189 In the compliance market, the UC has always 

utilized its full 8% of offsets to seize the maximum available cost savings. As Balistreri 

pointed out, offset prices have consistently lagged about 10% behind allowance prices, 

creating a constant opportunity to exploit offset-derived savings. Even in the future when 

ofiset use must drop to 4%, then 6%, Balistreri emphasized that the UC will take what 

cost savings it can get. Even if the savings aren't huge, the risk of offset invalidation is so 

small that engaging with offsets still makes sense. At the end of the day, Balistreri 

emphasized, procuring compliance offsets "kills two birds with one stone," since offsets 

trade at lower prices than allowances and help reduce the UC 's carbon footprint. 

Balistreri also asserted that the UC is different than most other firms, which in his 

view buy compliance instruments year by year to satisfy their obligations, rather than 

planning long in advance. Instead, the UC has always planned for the future and 

anticipated rising offset prices, so their strategy has been to buy early, spending and 

taking on risk today so that the future is less costly and risky. Part of what has enabled 

the UC to think long-term is that offsetting has not been "administratively complex." 

Balistreri works as a dedicated internal resource with the UC's offset broker, and the UC 

has economies of scale. Balistreri chuckled and said that offsets really only make sense 

189 Interview conducted via phone October 24,2018 
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when you're buying "at least 1,000" at a time and when you have a staff member 

dedicated to the job. 

When it comes to offset project location, the UC does value in-state projects more 

than out of state projects, but it has been difficult for the UC to target offsets in-state due 

to supply constraints. 

When the opportunity arose in 2016 to buy offsets from within California, 

Balistreri ''jumped on it." Given the new requirement mandated by AB 398 that after 

2020 at least 50% of offsets must come from projects within California, the UC would 

love to "sit on" the offsets it already has from within California, doling them out over 

time to enable continued maximization of offset use. In Balistreri's view, the UC, like 

many other firms, would like to "load up" on California-produced offsets now. 

Complying with regulation today, though, is the highest priority, so the UC may use up 

its in -state offsets prior to 2020. "At the end of the day," Balistreri said, "the goal is to 

meet the regulatory objective." In general, that has made the UC "not too discerning" 

between offset types-its apparent preference for ODS offsets does not reflect true values 

or preferences. 

In the voluntary market, meanwhile, the Regents of the UC plan to "ramp up" 

offset purchases to meet their 2025 Carbon Neutrality goal. Currently, the Regents are 

asking questions like "what is the UC?" and "do we want [our offsets] to reach a higher 

bar?'' In the voluntary market, the UC's preferences for higher quality and local ofisets 

are strong-the UC recognizes its ability to promote sustainable social norms and 

demonstrate leadership. The "subjectivity" of the voluntary market enables the UC to 

express its values with purpose and intentionality. 
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UC Discussion and Conclusions 

The UC exemplifies the classic offsetting approach ofboth compliance and 

voluntary buyers. In the compliance market, cost containment is the UC's focus. 

Economies of scale are essential to offset use, both in the ability to pay a dedicated stafi 

member to handle offsetting and in buying large quantities of offsets at once. Various 

types of offsets are all viewed as equally valuable-the UC will buy whatever is available 

in the market, and the co-benefits attached to various offsets do not factor into 

procurement. This behavior coincides with that of many large emitters in the CCM who 

utilize large quantities of offsets and whose mix of submitted offsets match the mix 

supplied to the market. If the mix of supplied offsets were to change, the mix of 

compliance offsets that the UC submits would likely change proportionately. 

At the same time, the UC utilizes voluntary offsetting as a platform to 

demonstrate sustainable values and exercise its preferences for specific offset-generating 

activities and locations. Voluntary offsetting allows the UC to compensate for emissions 

that are not covered by California's emissions cap, allowing it to pursue "carbon 

neutrality," a status associated with greater commercial success. Carbon neutrality may 

boost employee morale, allow greater brand differentiation, and create good will and a 

better reputation among stakeholders. While these are attractive benefits to any business, 

from the perspective of long-term emissions mitigation, the benefits of carbon neutrality 

are unclear. Firms that achieve carbon neutrality via offsetting may hope that they inspire 

others to sustainable action, but voluntary offsetting may also weaken firms' ambition to 

lower their own operational emissions and be too expensive or complicated for inspired 

firms to participate in. 
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Case Study: The Los Angeles Department of Water and Power 

The offset submission behavior of the Los Angeles Department of Water and 

Power (LADWP), given its potential for offset-derived cost-savings, is singular in the 

CCM. Although LADWP is one of the largest regulated emitters participating in the cap-

and-trade system, its compliance strategy does not include the purchase and submission 

of compliance offsets. The LADWP is not against offsetting, but demonstrates an 

alternative approach to cost-effective compliance that prioritizes operational emissions 

reductions achieved via power providers' unique ability to change their fuel mix over 

time. 

Background Information 

LADWP was founded in 1902 to deliver water to the City of Los Angeles. When 

it also began supplying electricity in 1916, LADWP began a long history of growth 

accompanied by GHG emissions from fossil fuel combustion. 190 Today, the LADWP is 

the largest municipal utility in the nation and employs 9,400 people, supplying 26 million 

megawatt hours of electricity per year through an infrastructural footprint that stretches 

across 23 generation plants, 308,523 utility poles, and 15,000 miles of transmission 

lines. 191 

The historical fuel mix ofLADWP, like most electricity generators and providers 

in the United States, has been dominated by coal. In recent decades, however, 

190 LADWP, "LADWP Facts and Figures." 
191 LADWP, "Facts & Figures." 
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California's Renewable Power Standard has driven significant changes in LADWP's 

provision of renewable power. On May 23, 2005, prior to the passage of AB 32, the 

Board of Water and Power Commissioners of the City of Los Angeles (the Board) 

adopted RPS Policy that "established the goal of increasing the amount of energy 

LADWP generates from renewable power sources to 20 percent of its energy sales to 

retail customers by 2017, with an interim goal of 13 percent by 2010."192 In 2007, the 

Board increased the ambition ofLADWP's Renewable Power Standard, raising the 2010 

goal to 20% renewable energy. LADWP met this goal through an aggressive combination 

of new renewable power acquisition and the phase-out of older coal facilities (Figure 

3.10, Appendix I). 

June 2010 marked the release ofthe Los Angeles City council's new 

sustainability plan, "Water & Power Long Term Strategy- Building a New Los 

Angeles," and of LADWP's completion of its Pine Tree Wind Farm, a wind power 

facility that now generates up to 135 MW ofpower, enough to serve over 63,6000 

households "while reducing 215,000 tons of greenhouses gases per year-about the same 

as removing 41,330 cars from the road."193 Renewable power acquisitions and 

expansions like this exemplify LADWP's approach to emissions mitigation: long-term, 

large scale changes to its power mix. Since 2010, LADWP has continued to expand its 

renewable generation capacity in preparation for future RPS targets (Figure 3.11, 

192 LADWP, "Renewables Portfolio Standard Policy and Enforcement Program." 
193 LADWP, "Greening the Grid." 
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Appendix 1)194
. By 2016, LADWP had exceeded the mandatory 25% target by 4%, and 

has since stayed on track for the 2020 goal of 33%.195 

AB 32 Compliance 

In CPl, LADWP was the single largest emitter in the CCM, responsible for 

29,483,232 tC02e. The next largest emitter, Chevron USA, only reached 20,771,539 

tC02e. In CP2, however, LADWP dropped to eighth place behind Tesoro Refining and 

Marketing, Chevron USA, Phillips 66, Southern California Gas Company, Pacific Gas 

and Electric Company, Shell, and Valero. This was due to a scheduled expansion of the 

cap-and-trade system in 2015 to include fossil fuel distribution and due to LADWP's 

efforts to change its power mix and reduce it emissions. While Chevron's average yearly 

covered emissions covered emissions increased from 10,385,769 tC02e to 43,217,457 

tC02, LADWP's efforts decreased its average yearly emissions from 14,741,616 tC02e to 

11,061,772 tC02e per year. 

In both compliance periods, despite the appearance of potential cost savings, 

LADWP's compliance offset submissions were minute. In CPl, LADWP submitted 

14,813 offsets, .05% of its emissions obligations, and in CP2, just 3,597, .01% of its 

emissions obligations, far fewer than the 8% maximum limit. All ofLADWP's submitted 

offsets were generated via the ODS protocol. This submission behavior differs from 

essentially all compliance firms responsible for similar quantities of emissions. In Figures 

194 LADWP, "LADWP 2017 Power Content Label." 
LADWP, "LADWP 2016 Power Content Label." 
"LADWP Power Supply Since 2003 I Los Angeles -Open Data Portal." 

195 LADWP, "Briefing Book 2017-2018." 
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3.2 and 3.3, LADWP is represented by the bottom-right-most dot-a clear outlier given 

its potential for turning in offsets and seizing cost savings. Between both compliance 

periods, LADWP could have turned in 5,013,473 offsets, seizing more than $5 million in 

estimated gross compliance costs. 196 The reason why LADWP did not purchase offsets is 

that there is the risk that CARB could deem the offsets invalid at a later date, which could 

lead to future noncompliance with CARB's rules (i.e. having insufficient emissions 

allowances for compliance). 197 

Interview with LADWP 

Speaking with members ofLADWP's Environmental Affairs team revealed that 

LADWP has no aversion to offsetting, but that it has prioritized operational emission 

reductions through the transition to renewables rather than offsetting. Indeed, LADWP's 

lack of offset submissions does not reflect foregone cost savings, but a desire to 

maximize other sources of long-term cost savings. 198 

When I reached out to Maria Sison-Roces, Manager of Corporate Sustainability 

Programs, she set up a call that also included Mark Sedlacek, Director of Environmental 

affairs and Carol Tucker, Senior Public Relations Specialist. I had already sent in 

questions to LADWP's HR department, which asked what the LADWP's focus is in 

terms of sustainability, how offsets fit into LADWP's vision of sustainability, why 

196 Transaction costs associated with offset procurement would reduce net revenue, but this upper bound on 
cost-savings indicates the approximate order of magnitude ofLADWP's potential offset-derived cost 
savings. 

197 This clarification comes from an email correspondence March 11, 2018 with Carol Tucker, Senior 
Public Relations Specialist ofLADWP. 

198 Interview conducted via phone >Vith Maria Sison-Roces, Mark Sedlacek, and Carol Tucker (Senior 
Public Relations Specialist) December 13, 2018. 
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LADWP has not utilized the full 8% of offsets, and why the offsets it has submitted have 

all been generated via the ODS Protocol. 

Sedlacek was extremely forthcoming-while offsets are certainly something 

LADWP looks at, its focus is on allowances issued by CARB and on funding projects 

that improve its renewable resource mix and dispatch capabilities. This approach delivers 

the same results-decreased emissions and compliance costs-within LADWP's system, 

decreasing risk while enabling greater control and long-term benefits. While offsetting 

may suit other business models, "We can change out our fuel resources," said Sedlacek. 

Sedlacek also emphasized that RPS requirements are just a "starting point" for 

LADWP's focus on the shift to renewables. SB 1368, passed in 2006, also contributes by 

preventing long-term investment in coal-fired power plants, and other long-term 

infrastructural updates have decreased operational emissions. In 2016, LADWP 

proactively instituted a "carbon adder," which internalized the cost ofGHG emissions 

and significantly decreased the coal power dispatched to the grid. As a municipal power 

provider, the desire to minimize financial risk and focus on what is within LADWP's 

wheelhouse has led to a strategy that does not include offset procurement. The only 

offsets that LADWP has submitted have been ODS offsets produced through a 

refrigerator recycling program that predates AB 32. 

Conclusions 

RPS regulation contributed to LADWP's transition to renewable prior to AB 32 

and has enabled LADWP to cut operational emissions cost-effectively, making offsetting 

unnecessary. When cap-and-trade regulation imposed further costs on LADWP, changing 
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its power mix remained the priority of its compliance strategy and has continued to 

deliver emissions reductions and cost reductions over time. Just as in Colton, discussed 

earlier, a pre-existing refrigerator recycling program is responsible for LADWP's offset 

submissions rather than a concerted effort to procure compliance offsets. Unlike in 

Colton, LADWP's staff emphasized that LADWP is not against offsetting. Devoting time 

and energy to changing its fuel mix has simply fit LADWP's long-term goals better. The 

offsetting behavior ofLADWP ultimately demonstrates that when a firm has an 

opportunity to cost-effectively reduce operational emissions, a desire to minimize costs 

can actually incentivize low, rather than high, levels of offset utilization. 

Chapter 3 Discussion and Conclusions 

Departures from Expectation 

The ofiset-related behavior of firms in the CCM defies expectations in many 

ways. The transaction costs, administration costs, and procurement constraints associated 

with offsetting ought to discourage small emitters from offsetting, while large emitters 

whose potential cost savings are much larger ought to maximize offset usage. Many fim1s 

behave according to these expectations, while others defy them; a number of small firms 

maximize offset use, while many large firms opt to submit few or no offsets and appear 

to miss out on cost savings. Some firms of all sizes, meanwhile, consistently submit very 

a small number of offsets. This behavior suggests that factors other than cost savings 

drive some firms' offsetting behavior. 

The City of Colton Electric Utility (CEU), CP Energy and Market (CPEM), and 

Los Angeles Department of Water and Power (LADWP) each highlight a different 
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explanation for unexpected behaviors. The CEU does not purchase offsets because it 

overestimates the risk associated with offsetting, but submits the few offsets given to it 

through a pre-existing recycling program. CPEM, which appears as a small emitter, is 

actually the subsidiary of a massive company with deep experience with offsetting, 

explaining its maximization of so few offsets. The LADWP, while supportive ofthe idea 

of offsetting, prioritizes changes to its fuel mix over offset procurement. 

At the same time, several general rules of offsetting hold: the type of offsets that 

case-studied fim1s submitted did not indicate preferences for co-benefits, but were a 

product of what was most convenient for them to procure or submit. In addition, case

studied firms confirmed that larger firms are more likely to utilize offsets since they can 

pay a dedicated individual or team to handle offset procurement and since they can 

purchase many offsets at once. The exception to this rule is LADWP, which, despite its 

administrative capacity to offset and apparent potential for savings, devoted its personnel 

to other aspects of its compliance strategy. 

Overall, offsets appear to be underutilized in the CCM, which means that the 

threats that impermanent and non-additional offsets pose to the integrity of California's 

emissions cap are not as large as they could be in a maximum-utilization scenario. 

Nevertheless, more than 75.5 million offsets that have been submitted for compliance, 

representing a substantial quantity of carbon and financial investment. Further, as the 

emissions cap declines and compliance becomes more expensive, the proportion of firms 

submitting offsets may increase, exacerbating issues identified in current protocols. 
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Implications of Offset Type 

Although sub-groups of firms and some individual firms in the CCM (e.g. the 

CEU, CPEM, and LADWP) submit a high percentage of non-forest offsets, forest 

offsets-the most problematic variety of California Compliance Offset-are by far the 

most produced and utilized type of offset, representing 79% of offsets produced to date 

and 69% of all offsets submitted in CP 1 and CP2. Since forest offsets are generated by 

impermanent emissions reductions, the majority of offsets utilized for compliance in the 

CCM do not compensate for firms' emissions, compromising the integrity of California's 

emissions cap. Preliminary analysis by CaliforniaCarbon.Info indicates that the passage 

of AB 398, which mandated that at least 50% of firms' compliance offsets come from 

California after 2025, will increase forest offset demand further, since forest offsets are 

the primary variety produced in California. 199 

Concerns over offset policy's ability to facilitate the trade of methane emissions 

for C02 emissions (discussed in Chapter One) are much smaller in magnitude than the 

threat posed by forest offsets. Although the submissions ofMMC offsets increased by a 

greater percentage than all other protocols from CPI to CP2, MMC and livestock offsets 

still represent a small proportion of the total offsets submitted for compliance. If 

methane-focused protocols become more productive in the future, concerns over the 

long-term effects of mitigating methane in lieu of C02 will increase. 

199 Hamshaw, "California Carbon Info." 
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Implications of Types of Offsets that Different Sized Emitters Submit 

Since the offset submissions of the largest emitters in the CCM match the mix of 

offsets supplied to the market, the largest emitters are responsible for the lion's share of 

forest offsets submitted for compliance. These firms, which include international oil and 

gas companies and other energy-intensive, trade-exposed firms, are the primary targets of 

emissions mitigation policy and are responsible for the largest proportion of current and 

historical emissions. They also possess some of the greatest capacity to innovate to 

develop low-carbon technologies. Inexpensive, impermanent forest offsets reduce the 

pressure on these firms to innovate and allow the largest, most emissive firms to emit 

GHGs that are not compensated for, compromising the integrity of California's emissions 

cap. 

Smaller emitters in the CCM and large emitters that submit few offsets do not 

have an outsized impact on the integrity of the CCM, but the differences between the mix 

of offsets that are produced and the offsets they submit suggest that more study is needed 

to determine all the factors including cost savings that influence their utilization of 

offsets. The case studies presented in this chapter suggest only a few factors that motivate 

firms' offsetting behavior. 
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Conclusion: Recommendations for Policymakers and Firms 

Engaged in Offsetting 

This thesis has argued that California's four productive carbon offset protocols 

each present a threat to the integrity of California's cap on greenhouse gas emissions. 

Although the scope of that threat varies enormously between protocols, California's US 

Forest Protocol alone has produced over 1 15.6 million illegitimate offsets-an estimated 

$1.38 billion worth of temporarily sequestered carbon that cannot compensate for 

atmospheric emissions. 200 

Faced with the flaws of California's current offset policy, policymakers in 

California and other carbon markets have two options: improve carbon offset policy for 

the future, or implement alternative policies that deliver equivalent benefits and avoid the 

risks of offsetting. Both of these options, as applied in California, can inform the action 

of policymakers engaged in current and emerging carbon markets worldwide. 

California's offset protocols also offer lessons for firms engaged in carbon offsetting, 

whether they participate in compliance markets or are also active in voluntary markets. 

Flaws Identified in California's Offset Protocols 

Both the Livestock and MMC Protocols present additionality questions that 

require further examination of projects' financial context. In livestock projects' case, 

non-offset incentives to install anaerobic manure digesters must be disentangled from the 

200 At $12 per tC02e 
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incentive created by offset generation to determine whether digesters would have been 

installed regardless of the offset protocol. In mine methane projects' case, the feasibility 

and potential value of a methane RAU project must be compared to the potential value of 

a methane-destroying offset project to determine if an RAU project could have occurred 

in the absence of the offset protocol. So far, 3.9 million livestock offsets have been 

submitted for compliance out of 5.6 million generated, while 3.8 million MMC offsets 

have been submitted for compliance out of 5.8 million generated. Estimating the number 

of these offsets that are illegitimate according to the concerns above requires further 

study. 

The ODS Protocol is less vulnerable to additionality concerns, but does not 

account for the greenhouse gas emissions of refrigerants that take the place of ODS 

destroyed by the protocol. This means that destroying ODS may increase net emissions 

by accelerating the transition to ODS that are more potent GHGs, which will leak over 

the operational lifespan of equipment. So far, 15.7 million ODS offsets have been 

submitted for compliance out of 18.9 million generated. Just as with livestock and MMC 

offsets, determining the scope of this potential offset over crediting requires further 

research. 

The Forest Protocol arbitrarily equates 100-year sequestration with permanent 

sequestration, a convention that is not supported by science. As a result, all offsets 

generated by the protocol are unable to compensate for real C02 emissions into the 

atmosphere by compliance entities on a climate-relevant timescale. Even if CARB were 

to mandate that forest project extend ad infinitem, it would be administratively and 

financially impossible to enforce sequestration activities long enough to fully offset 
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today's emissions into the atmosphere. It follows that all 52,068,592 offsets submitted for 

compliance so far (68.9% oftotal submitted) and all115,610,154 generated so far (79% 

of total produced) are illegitimate and undennine California's emissions reduction goals. 

Implications for Global Offset Policy 

The flaws in California's protocols have implications for the CCM and for current 

and future offsetting and carbon neutrality schemes worldwide. The United Nations 

Framework Convention on Climate Change (UNFCCC) has not yet adopted the rules and 

modalities for the international market mechanism described in Article 2.6 of the Paris 

Agreement, and the International Civil Aviation Organization (ICAO) has not yet 

confirmed which offsetting activities will be eligible in its Carbon Ofisetting and 

Reduction Scheme for International Aviation (CORSIA). California's four productive 

offset protocols target activities that release substantial GHG emissions worldwide, 

making all four protocols, particularly the US Forest Protocol, valuable models for 

international offset programs. Learning from California's protocols and correcting flaws 

where possible will be essential to establishing international offset policies that offer 

meaningful climate benefits. 

Of the four California compliance offset protocols examined in this thesis, the US 

Forest Protocol and its inherent impem1anence issue has the most significant 

ramifications for global emissions mitigation efforts. Forest sequestration is one of the 
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top offset-producing activity worldwide, and future estimations of forest offset supply 

range from 1.3 to 4.3 billion tC02e per year at less than $20 per tC02e.201 

This potential makes forest offsetting an attractive opportunity for the UNFCCC's 

international mechanism and CORSIA. Including forest offsets in both mechanisms, 

however, has already proven contentious. At the 24th Conference of the Parties to the 

Paris Agreement (COP) in 2018, Brazil's desire to maximize its forests' offsetting 

potential and to sell its stock of CDM offsets into the new mechanism impeded 

negotiations for days, preventing the Parties from reaching an agreement about the rules 

and modalities for a new international offset program. Ultimately, the issue was pushed 

to COP25, which will be held in 2019.202 Disagreements over the potential role of forest 

ofisets in CORSIA are well represented by the conflicting opinions of influential non-

governmental organizations, including Environmental Defense Fund (supportive), 

Greenpeace (opposed), Our Children's Earth Foundation (opposed), and many others.203 

If future national and international offset programs utilize forest carbon 

sequestration, they must not make the same mistake as California's US Forest Protocol 

and arbitrarily equate temporary sequestration with permanent sequestration. If they do, 

the production of illegitimate offsets will dramatically increase, and global emissions will 

not be compensated for on a climate-relevant timescale. They must also acknowledge that 

even if project lengths are dramatically extended, it is not possible to be sure that 

201 Coren, Streck, and Madeira, "Estimated Supply of RED Credits 2011-2035." 
202 "COP24: Key outcomes" 
203 Cooper, "ICAO and Forest Offsets." 

Timperley, "Corsia." 
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sequestration projects will continue long enough to compensate for atmospheric 

emissions. Until policymakers solve this permanence-enforcement tradeoff, forest offset 

production must stop. 

Recommendations for Policymakers 

Millions of tons of GHG emissions and millions of dollars are at stake. In 

California alone, forest offsets represent more than 115.6 million tons of carbon dioxide 

that have only temporarily been sequestered and which will allow firms to release 

pennanent emissions into the atmosphere unless policy changes. Policymakers must take 

action to change offset policy to increase market efficiency, preserve the pressure to 

develop low-carbon technology, avoid the trade-ofibetween co-benefits and emissions 

mitigation, and contribute to the political economy of emissions regulation without 

undennining its integrity. 

Improve Market Efficiency 

As long as legitimate offsets outnumber illegitimate offsets, offset policy creates 

net benefits for the climate. However, even while the number of legitimate offsets 

outnumbers illegitimate offsets, the sale of illegitimate offsets compromises the 

efficiency of emissions regulation, representing both wasted investment and rent-seeking 

on behalf of buyers and producers, respectively. Policymaker action today can reduce the 

number of illegitimate offsets in the market, increasing market efficiency. 

In the CCM, illegitimate offsets already outnumber legitimate offsets. Forest 

offsets comprise a majority of offsets produced and submitted, and still represent only a 

CSD0074172 



Smith 121 

lower bound on the number of illegitimate offsets in the CCM given concerns raised 

about the other protocols. Changing Californian offset policy is therefore essential for 

offset policy to deliver positive net climate benefits. 

Preserve Incentives to Develop Low-Carbon Technology 

Some may argue that since offset use is typically limited in a compliance market, 

most of the market will remain intact and will continue to incentivize emissions 

reductions and technological advancement even if illegitimate offsets enter the market. 

The first premise of this argument-namely that offset use is always limited

does not always hold true. It is currently unknown whether there will be a cap on offset 

use in the UNFCCC's international offset market, and in the case ofCORSIA, there is no 

cap at all. Offsets will be utilized to compensate for 100% of emissions growth in the 

aviation sector, so ensuring that all offsets are all legitimate is essential. 

Even when offset use is capped within a compliance market, the threat that 

illegitimate offsets pose to the ultimate goal of emissions regulation-the development of 

new, low-carbon technologies-is too large to allow flawed offset policy to persist. In 

California, for example, where offset use is capped at 8% through 2020, the Union of 

Concerned Scientists have argued that utilizing 8% offsets will enable up to 85% of the 

emissions reductions from 2013 to 2020 to be achieved via offsets. 204 If many offsets are 

204 Mulkern, "Offsets Could Make Up 85% of Calif's Cap-And-Trade Program." 
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illegitimate, most of the apparent emissions 'reductions' achieved by the market do not 

exist. 

Offset use in California has so far constituted only 5.9% of California's total 

compliance obligations. Ifthis trend continues through 2020 and the Union of Concerned 

Scientists' calculations are correct, up to 62% ofthe emissions reductions mandated by 

California's cap through 2020 will be fulfilled with offsets. When more than 60% of 

those offsets come from forestry and are known to be illegitimate, a significant portion of 

the emissions reductions mandated in California appear to have been accomplished with 

offsets that do not compensate for emissions into the atmosphere. This means that net 

emissions have increased as a result of offsetting and that the financial pressure to 

develop low-carbon technology has been delayed. 

A void the Trade-off Between Co-benefits and Emissions Mitigation 

Carbon offset policy is often seen as a policy tool that harnesses the financial 

resources of firms responsible for pollution to create societal co-benefits such as 

sustainable development. While this is certainly one of the most attractive and 

meaningful benefits of offsetting, offset policy that does not also ensure, as a first 

priority, legitimate emissions reductions, also creates costs by enabling regulated firms to 

pollute above the designated cap on emissions. 

While populations near offset project sites may experience co-benefits from 

emissions-reducing activities, populations near offset buyers may experience co-costs 

including compromised air and water quality from increased emissions. Offset policy is 

not designed to evaluate whether the combination of these collateral impacts yields net-
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benefits for society. Offset policy quantifies benefits purely based upon C02e-emissions; 

ifpolicymakers accept that emissions need not be legitimate but use emissions as a 

method for creating co-benefits outside the emissions cap, they have no way of knowing 

that the benefits they create will outweigh the costs that other populations incur. 

If offset policy is co-opted to achieve non-emissions related goals regardless of 

the effect on net emissions, is also creates a tradeoff between the effectiveness of 

emissions mitigation policy and social goals (i.e. sustainable development). This tradeoff 

has not been made explicit or been agreed upon by voters or regulated firms, thereby 

constituting an abuse of policy. While offset projects can promote sustainable innovation 

and development in unregulated sectors, that should not come at the expense of 

sustainable innovation and development among regulated sectors, which are responsible 

for the majority of current emissions and have an outsized effect on future emissions 

trajectories. 

Contribute to the Political Economy of Emissions Regulation Without 

Undermining its Integrity 

Offsetting has historically been included in major emissions mitigation policy to 

increase compliance flexibility and enable decreased compliance costs, improving the 

political economy of emissions regulation. Offset policy is not the only flexibility 

mechanism embedded in emissions mitigation policy, however; the level of the emissions 

cap, the presence and level of price floors and ceilings for emissions allowances, the 

quantity and allocation of free allowances, and the scope of a cap-and-trade system's 

coverage, for example, can all be manipulated to change the financial pressure that finns 
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feel in response to emissions regulation. Since offset policy is not essential, policymakers 

can solve the problems created by offset policy by replacing offset policy with 

alternatives that achieve similar benefits. 

Two Ways Forward: Better Offset Policy or Alternative Policy 

With three changes, California's offset protocols can provide a valuable 

framework for policymakers interested in designing global offset policy for the future. 

California's offset protocols also demonstrate, however, that upstream regulatory 

solutions and preexisting incentive programs can often accomplish the same emissions 

mitigation goals as offset protocols and decrease the need for offset incentives. Given the 

difficulty in ensuring reality, additionality, permanence, enforceability, and verifiability 

and the unintended consequences that offsets can create, alternative methods for reducing 

emissions outside of a CAT system may offer a lower-risk method for delivering offsets' 

intended emissions reductions. 

Options for Offset Policy Improvement 

I. Three Additionality Tests 

California's Livestock and MMC Protocols already include two additionality 

tests: a legal requirement test and performance standard. This thesis has shown that it is 

also essential to investigate the financial context of projects to determine whether 

activities would have occurred in the absence of offset incentives. An additionality test 

that examines the financial feasibility of projects without offset revenue must be included 

in all future protocols to help ensure offset additionality. 
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2. Account for Impacts of Substituted Goods 

As discussed in Chapter Two, the destruction of ODS for offset generation will 

accelerate the transition to substitute gasses, which may affect projects' net emissions. 

Whenever offset protocols incentivize the destruction of materials with substitutes, the 

emissions impact transitioning to those substitutes must be accounted for in protocols' 

quantification methodologies. 

3. Reevaluate Quantification of Temporary Sequestration 

As discussed in Chapter Two, sequestration activities must persist for an 

extraordinary amount of time to compensate for emissions into the atmosphere-longer 

than any policy today can guarantee. To overcome the tradeoff between permanence and 

enforceability of carbon sequestration, ton-year accounting offers one method for 

quantifying the climate change mitigation benefits of temporary carbon sequestration. 

Ton-year accounting has not been applied in policy due to uncertainty surrounding the 

number of ton-years that are equivalent to one permanently sequestered ton, necessitating 

further research. The political economy of shifting to a ton-year approach may also prove 

challenging since it dramatically decreases the value of sequestered carbon. Still, an 

alternative to the current status quo, which severely over values temporarily sequestered 

carbon, must be found. Until an alternative to current protocols' assumption of 

permanence has been researched and implemented, forest offset production must cease. 

Policy Alternatives 

As mentioned above, numerous policy features other than offsets can increase the 

flexibility of regulatory compliance, rendering offset policy non-essential to cap-and-
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trade systems. In the context of California's offset protocols, upstream regulatory 

interventions and preexisting incentive programs can, in many cases, also deliver the 

emissions reductions and co-benefits of offsets without their inherent risks. This section 

will suggest potential alternatives to the four types of offset currently generated for sale 

into the CCM. 

Livestock Manure Emissions Management 

The current inability to disentangle the incentives for anaerobic manure digestion 

provided by Low Carbon Fuel Standard credits, Renewable Identification Number 

credits, installation subsidies, and carbon offsets indicates the extent to which existing 

policies unrelated to offsets can successfully incentivize improved livestock manure 

emissions management. Indeed, SB 1383 in California indicates that anaerobic manure 

methane management will be mandatory within the state as early as 2024, exemplifying 

the momentum behind anaerobic digester installation and political economy of command-

and-control manure management regulation.205 Expanding non-offset incentive programs 

and financial support for installation can further increase the adoption rate of anaerobic 

manure digesters. 

205 SB 13 83 mandates a reduction in the state\vide emissions of methane by 40% below 2013 levels by 
2030 utilizing regulation adopted no sooner than January 1, 2024 (Lara, Senate Billl383.). Since 
livestock manure is a significant methane source in California and anaerobic digestion is a feasible, 
cost -etiective method for reducing livestock manure emissions, livestock owners take SB 1383's 
methane target as a strong hint to install anaerobic digesters by 2024 ("Implementing CA SB 13 83: 
Dairy Methane Reduction."). 
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ODS 

As discussed in Chapter Two, if the mandatory leakage repair rates mandated by 

the US EPA were more stringent, there would be no need to incentivize ODS destruction 

with offsets to avert leakage. Federal leakage requirements were updated in 2019 despite 

industry disapproval, demonstrating the potential feasibility of increased upstream 

regulation. Defining a timeline for future decreases in leakage requirements today can 

create certainty and market incentives for manufacturers of air conditioning and 

refrigeration equipment to develop equipment that can meet higher leakage standards in 

the future and reduce or eliminate the need for ODS-targeted offset policy. 

Mine methane 

Mine methane recovery-and-use (RAU) projects are currently researched and 

implemented under the US government's Coalbed Methane Outreach Program 

(CMOP).206 Although the CMOP has worked voluntarily with the coal mining industry 

and other key stakeholders since 1994, many sites remain uninvestigated, so it is not 

possible to know whether more RAU project are feasible. More research is needed to 

address the feasibility of implementing RAU projects throughout the US without offset 

revenue. Once it is known how many mining operations are unable to implement an RAU 

project, it will also be possible to know which sites can only reduce their methane 

emissions with the revenue provided by offsetting. 

Colorado, Indiana, Ohio, Pennsylvania, and Utah also incentivize coal mine 

methane RAU projects by listing coal mine methane as a renewable or alternative energy 

206 US EPA, "Frequent Questions About Coal Mine Methane." 
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source. As a result, power providers can implement RAU projects to satisfy in-state 

Renewable Portfolio Standards.207 This policy technique that can be expanded and 

adopted by other states to increase the number ofRAU projects that are implemented 

without offset revenue. 

Forest 

Forest conservation and management engage more stakeholders outside of offset 

production than any of the three activities discussed above. At the national level, the US 

Forest Service manages the National Forest System, while state governments, local 

governments, forest industries, and private landowners govern and manage forest land in 

non-Federal ownership.208 

Government owned and managed forestland provides one potential pool for 

improved management through the top-down establishment and enforcement of official 

best-practices that increase carbon storage. On private lands, numerous Federal financial 

incentive program promote various management practices, including but not limited to 

the Forest Stewardship Program, Conservation Reserve Program, Environmental Quality 

Incentives Program, Forest Land Enhancement Program, and many others. States offer 

property tax programs and incentive programs, while industry and non-governmental 

organizations also offer a litany of programs that affect forest land management. 209 

To list and describe every forest and forest-management program offered in the 

US would be outside the scope and intent of this thesis. As Jacobson et al. (2009) 

207 US EPA, "Webinar Market Incentives for U.S. Coal Mine Methane Projects." 
208 US Forest Service, "Agency Organization." 
209 Jacobson et al., "Financial Incentive Programs' Influence in Promoting Sustainable Forestry in the 

Northern Region." 
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suggest, increased visibility, availability, funding, and streamlining can improve many of 

these programsY° Further research is needed, however, to detem1ine the specific effects 

of these programs on carbon cycling, which will illuminate which programs to expand to 

specifically promote increased carbon storage on public and private lands. 

Conclusion 

These alternatives to offsetting are not an exhaustive list, but are meant to 

emphasize that there are alternatives to offset policy at the national and state level that 

can incentivize emissions reductions. Before policymakers consider revising existing 

ofiset protocols or adopting new ones, analysis of potential alternatives may reveal more 

instances where upstream regulation or expanding existing programs can accomplish the 

emissions reducing goals of offset policy while reducing administrative burdens and 

avoiding the uncertainties surrounding additionality, quantification, enforcement and 

verification that are essential to offsetting. 

Recommendations for Firms that Utilize Offsets 

California's compliance offset protocols also offer lessons for firms participating 

in compliance and voluntary offset markets. In the compliance market, this thesis 

recommends features that firms should look for to ensure that they purchase low-risk 

offsets that represent legitimate emissions reductions. In the voluntary market, the 

University of California's voluntary offsetting motivates a reexamination of whether 

achieving carbon neutrality via carbon offsetting shows climate leadership. I will argue 

210 Ibid. 
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that it does not, and that firms trying to show climate leadership should reconsider buying 

ofisets. 

Seeking Quality in Compliance Markets 

Firms participating in compliance markets utilize offsets that are lowest-cost and 

most available. At the same time, however, it is in buyers' best interest to purchase 

legitimate emissions reductions. Not only because submitting illegitimate offsets for 

compliance, if discovered, can compromise a firm's public image, but also because in 

some markets (e.g. California) buyers are liable for replacing any offsets that are found to 

be illegitimate and invalidated. Many compliance firms may take the claims of 

compliance offset registries at face value, assuming that their protocols deliver legitimate 

ofisets. This thesis has argued, however, that four oftoday's most recent and productive 

compliance offset protocols have produced offsets that are illegitimate and should be 

invalidated. To minimize the risk of having to replace invalidated offsets and to ensure 

legitimate offset purchases, compliance firms seeking offsets should demand offsets 

produced by protocols that include the three options for policy improvement described 

under "Options for Policy Improvement" above. 

Demonstrating Climate Leadership in the Voluntary Market 

The University of California (UC), discussed in Chapter Three of this thesis, 

purchases voluntary offsets outside of the California Compliance Market to compensate 

for its unregulated emissions and achieve carbon neutrality. The overarching question 

that this kind of voluntary carbon offsetting prompts is whether it is better for societal 

emissions mitigation trajectories to offset unregulated emissions and celebrate carbon 
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neutrality or to strive toward operational emissions reductions that lead to infrastructural 

change. 

The UC is one of many high-profile firms that have demonstrated a belief in the 

value of carbon neutrality. Google has been carbon neutral since 2007, Microsoft since 

2012, Salesforce since 2017, and Mckinsey and Company since 2018.211 Carbon 

neutrality today is a global phenomenon-in 2015, with the support ofiKEA, Marks & 

Spencer's, Microsoft, and numerous others, the United Nations launched "Climate 

Neutral Now," a scheme that encourages governments, companies, and individuals 

worldwide to measure their impact on the environment, reduce GHG emissions, and 

offset the remainder of their emissions.212 Bank of America, Morgan Stanley, Siemens, 

and many others have committed to achieving carbon neutrality in the coming decades.213 

Natural Capital Partners, a green consulting firms that has helped over 350 

businesses in over 35 countries achieve carbon neutrality, asserts that carbon neutrality 

enables firms to: 

"Meet [their] stakeholders' demands and build [their] reputation by 

demonstrating climate and renewable energy leadership and standing out 

from [their] competitors 

211 Dreyfuss, "How Google Keeps Its Power-Hungry Operations Carbon Neutral." 
"Salesforce Achieves Net-Zero Greenhouse Gas Emissions The Company Now Provides a Carbon 
Neutral Cloud for All Customers." 
McKinsey & Company, "Environmental Sustainability I McKinsey & Company." 

212 UNFCCC, "Go Climate Neutral Now." 
213 Bank of America, "Impact of Environmental Sustainability from Bank of America." 

Morgan Stanley, "Morgan Stanley Announces New Goal of Carbon Neutrality for Global Operations by 
2022." 
Siemens, "Siemens Is Going Carbon Neutral by 2030." 
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Anticipate and reduce climate risks and costs to the business associated 

with policy and energy price alterations 

Generate revenue and increase market share by differentiating products 

and services with a powerful statement of environmental credentials 

Drive demand for renewable energy around the world and direct carbon 

finance to parts of the globe where it is most needed and most effective 

Engage staff and attract new talent with an authentic and compelling 

climate action programme 

Encourage suppliers and customers to take responsibility for their carbon 

emissions by demonstrating [their] own commitment."214 

These benefits boil down to demonstrating climate leadership-going above-and

beyond compliance obligations to showcase sustainable values, inspire others to act, and 

limit the impacts of climate change. While this altruistic ambition should be celebrated, 

many firms worldwide have made a pivotal mistake by embracing carbon offsetting as a 

means for achieving carbon neutrality. Achieving carbon neutrality via carbon offsetting 

does not demonstrate climate leadership. It may be voluntary, but voluntary action only 

matters if it inspires others to follow suit and increases the probability of political or 

social changes that will bring society closer to a low-carbon future. Offsetting does not 

pave a path for others to follow; it depends on the limited coverage of carbon regulation, 

channels resources away from innovation, and perpetuates a false notion that individual 

214 Natural Capital Partners, "Why Become Carbon Neutral?" 
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action will solve climate change-that neutralizing one's individual carbon footprint 

fulfills one's responsibility to the environment and society. If firms want to demonstrate 

climate leadership, a first step would be to stop offsetting. 

Offsetting Depends on the Limited Coverage of Carbon Regulation 

Offsets, by definition, must be generated by emissions reductions that occur 

outside the coverage of a GHG regulatory regime. For fim1s to achieve carbon neutrality 

via offsetting, therefore, GHG regulation must be limited in scope, leaving an 

unregulated pool of emissions that can be mitigated. Not only does this mean that the 

commercial benefits of achieving carbon neutrality via offseting come at the expense of 

greater overall emissions, 215 but it also prevents a segment of the population (offset 

producers) from following in the footsteps of firms that achieve carbon neutrality via 

offsetting. 

If GHG regulation were to expand to cover currently unregulated sectors, higher 

offset prices would exclude more finns from achieving carbon neutrality via offsetting. 

Today, GHG regulation covers a very small proportion of all firms, so most potential 

emissions reductions are outside GHG regulatory regimes and can count as offsets. Since 

offsets are plentiful, they remain cheap. As GHG regulation expands, however, the pool 

215 If the emissions of a sector currently generating offsets were re!:,'Ulated, that sector's overall emissions 
would decrease because all firms would seize available emissions reductions, not just those participating 
in offsetting. Once offsetting begins, however, the political economy of expanding the scope of GHG 
regulation may decrease; Once offset buyers have picked umegulated firms' low-hanging fruit, the cost 
of compliance, if GHG re!:,'Ulation were to expand to include unregulated firms, increases for them. It is 
therefore only natural for umegulated firms to fight expansions to GHG regulation, preferring to sell 
easy, voluntary reductions as offsets rather than face the difficulty of achieving deeper, mandatory 
reductions. 
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of potential offsets will shrink, driving up their prices.216 As more offset-producing 

activities become mandatory, offset production will have to shift to more difficult, 

expensive emissions-reducing activities, further increasing offset prices. When offsetting 

becomes more expensive, the cost of staying carbon neutral will also rise. Neutrality 

might be an attractive option at $2.90 per ton C02,217 but at $30? or $50? Carbon 

neutrality via offsetting will become unattainable for the average person or business. The 

status will reflect wealth, not sustainable values, and many will abandon it. 

Wealthy institutions may argue that expensive expressions of sustainable values 

for their own sake are valuable because they raise awareness and draw attention to the 

issue of climate change, inspiring onlookers to behave more sustainably in their own 

lives. They may be right, but negative impacts are just as likely. Onlookers may feel 

disempowered-not only can they not afford to follow suit, but they also gain no 

actionable knowledge they can apply in their own lives and operations. Alternatively, 

onlookers may be so impressed that they think that the solutions to climate change are 

already in hand, or at least that climate change is in more capable hands than theirs. At 

best, they may take the mental license to free-ride and do nothing. At worst, they may 

rebound and behave less sustainably. Expensive projects are indeed necessary to reduce 

the impacts of climate change, but the expense is only justified if it points the way to 

216 Every newly-regulated firm will count available emissions reductions toward their personal compliance 
goals, and any excess reductions will sell as allowances, not offsets. For firms whose emissions are 
completely covered by market -based mechanisms like cap-and-trade, carbon neutrality becomes 
completely meaningless-they have already intemalized the cost of their emissions. 

217 The average price of voluntary offsets in North America in 2016 (Hamrick and Gallant, "Unlocking 
Potential."). 
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collective action or innovation, not if its best intention is to inspire admiration and vague 

awareness of climate change. 

Channeling Resources Away from Innovation 

The cost of offsetting, however large or small, channels resources away from 

investment in technological innovation necessary to reach a zero-carbon future. 

Achieving carbon neutrality via offsetting is often assumed to buy time for technological 

advancement that will bring down the cost of real operational changes. Yet offsetting 

consumes time and financial resources, distracting from efforts to cut operational 

emissions from within. 

Some of the most widely produced types of offsets, utilized by Google, Harvard, 

and numerous firms in the CCM, come from methane destruction for which the essential 

technology and expertise already exist. Deep, meaningful cuts to business-as-usual C02 

emissions will require new technological solutions that are only deferred by offsetting. 

For institutions like universities that feel an ethical imperative and see a competitive 

advantage in showing climate leadership, achieving carbon neutrality via offsetting rather 

than striving to mitigate their own business-as-usual emissions is an easier, cheaper path 

to social appeal that slows progress toward an emissions-free future. 

Deep changes to business-as-usual emissions can be difficult and expensive, and 

they may not shine as bright as fulfilled neutrality goals, but being a climate leader means 

acknowledging difficulty and publicly owning the rate of progress at the frontier of 

innovation. Carbon neutrality via offsetting may seem like an active contribution to 

climate change mitigation, but beneath the veneer of voluntary action, carbon neutrality 
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achieved via offsetting expresses a deeper bias toward passivity, whereby firms take 

action to meet personal goals, then wait for others to develop low-cost solutions for 

society. 

Individual Action and Collective Action 

Instead of facilitating collective action, achieving carbon neutrality via offsetting 

perpetuates the false notion that neutralizing individual emissions satisfies one's 

responsibility to society and the environment. Climate change demands broad, continuous 

participation. When firms announce that they have achieved carbon neutrality via 

ofisetting, they send a message that they have done their part for the environment, 

indeed, that they have gone above-and-beyond, but they have not. When individuals 

utilize the United State Postal Service's carbon-neutral shipping or offset the emissions 

from their transatlantic flight, they may feel that they have absolved themselves of their 

responsibility to the environment and one another, but they have not. As Gemot Wagner 

and Martin Weitzman once wrote, "Reducing your own carbon footprint to zero is a 

noble gesture, but it's less than a drop in the bucket. Quite literally: the standard U.S. 

bucket holds about 300,000 drops; but you are one in over 300,000,000 as an American, 

and you are one in seven billion as a human being."218 

Neutralizing the emissions of an individual is not enough to change the emissions

intense infrastructure of society. Neither is neutralizing the emissions of an entire 

business, or a country. Does all of this mean that companies, universities, and individuals 

218 Wagner and Weitzman, "The Planet Won't Notice You Recycle, and Your Vote Doesn't Count." 
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should stop reducing their carbon footprints? Absolutely not. But climate leaders must 

look beyond self-important goals, judging the value of individual actions by their ability 

to inspire others to follow and promote changes throughout society. When carbon 

neutrality changes from an individual pursuit to a cascade of collective action, climate 

leaders will contribute more than drops in a bucket. 
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Appendix I 

Risk 
Risk Type Descript ion Category 

Financial Failure Financial failure can lead to bankruptcy and/or alternative 
Financial Leading to management decisions to generate income that result in 

Bankruptcy reversals through over -harvesting or conversion 

Illegal Harvesting Loss of project stocks due to timber theft 

Management 
Conversion to Non- Alternative land uses are exercised at project carbon 

Forest Uses expense 

Over-Harvesting Exercising timber value at expense of project carbon 

Social Social Risks 
Changing government policies, regulations, and general 
economic conditions 

Wildfire Loss of project carbon through wildfire 

Natural Disease/1 nsects Loss of project carbon through disease and/or insects 
Disturbance 

Other Episodic Loss of project carbon from wind, snow and ice, or 
Catastrophic Events flood ing events 

Figure 2.3 

Table 0 .2. Financial Risk 
Contribution 

Project Specific Circumstances to Reversal 
Risk Rating 

Forest project with a qualified conservation easement 1% 

Forest project on public or tribal lands 1% 

Forest project without a qualified conservation easement and not on 
5% public or tribal lands 

Figure 2.4 
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ODS Name 'Atmospheric 
-

lOO Year Global Warming 
Residence Time Potential (IPCC AR4) 
(Years) 

CFC- 11 45 4,750 

CFC-12 100 10,900 

CFC- 13 640 16,400 

CFC- 113 85 6,130 

CFC- 114 300 8,730 

HFC-23 270 14,800 

HFC-32 4.9 675 

HFC-125 29 3,500 

HFC- 134a 14 1,430 

HFC-143a 52 4,470 

HFC- 152a 1.4 124 

HFC-227ea 34.2 3,220 

HFC-236fa 240 9,810 

HFC-245fa 7.6 314 

HFC-365mfc 8.6 24 1 

HFC-43- 1 Omee 15.9 1,640 

HCFC-22 12 1,810 

HCFC-123 1.3 77 

HCFC-124 5.8 609 

HCFC-141b 9.3 220 

HCFC-142b 17.9 2,310 

HCFC-225ca 1.9 37 

HCFC-225cb 5.8 181 

Figure 2.6219 

219 IPCC, 2013 
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HFCs that may IPCC AR4 2007 

replace HCFC- GWP I OO 

22 

HFC-32 675 

HFC-134a 1430 

R-407C 1744 

R-507 3985 

R-404A 3922 

R-4 10A 2088 

R-422D 2729 

R-407F 1824 

Figure 2. 7220 

TABLE 2 . Cost s, revenues a nd n e t present va lue o f a digeste r project producing 
p ipe line- injecta ble natura l gas, pe r p a rti ci pa ting farm 

Costs 

Scrape conversion 

Digeste r 

Pipeline (low pressure) 

Pipe line (transm issio n ) 

Low NOx t ru ck p urc hase 

Manure hauling 

In terconnection 

Upgrading the biogas* 

CNG station (small fleet) 

Total cost 

Revenue 

Fuel sa les ($3.46/1,000 ftl ) 

RINs (S 1.85/ cred it) 

LCFS credits (S 1 00/ credit ) 

To ta l revenue 

Net present va l uet 

Capital cost 

5696.000 

52.905,000 

575,000 

5 104,000 

$ 140,000 

5849,000 

523,000 

$4,792,000 

• Capital cost for upgrading biogas is embedded in the O&M cost. 

Annual O&M cost 

521,000 

5 174.000 

54,000 

55,000 

595,000 

530,000 

5258,000 

52.000 

$588,000 '* 

Annual revenue 

5 149.000 

5 1,060,000 

5865,000 

$ 2 ,074,000 

56,203,000 

t Present value cakulallons auume a 1 0-year llfe for the project, a 7% Interest rate for amortlzmg capftal cost and a S% 
discount rate for fu ture revenues. 

t Toti!l diff~s from sum of val ues above due to rounding. 
Source: CARB (1017), Table 14 of Appendix F. 

Figure 2.8 

220 IPCC, 2007 cited by Honeywell, "Guide to Alternative Refrigerants." 
Devotta et al., "Alternatives to HCFC-22 for Air Conditioners." 
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Compliance Period One, (2013-2014) 
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Firms' Offset Usage, 
First Compliance Period 

(2013-2014) 

0 Submitted No Offsets 

0 Submitted> 7.5% Offsets 

0 Submitted< 7.5% Offsets 

Figure3.5 
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Firms' Offset Usage, 
Second Compliance Period 

(2015-2017) 

0.15 

0.24 

0 Submitted No Offsets 

0 Submitted> 7.5% Offsets 

0 Submitted< 7.5% Offsets 
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Figure 3.6 
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Offsets Submitted (As of end of CP2) Offsets Produced (As of 1/12/19) 

0.130 

• Forestry • Livestock • MMC ODS • Forestry • Livestock • MMC ODS 

Figure3.7 

Offsets Submitted and Covered Emissions (2013-2017) 
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Figure 3.8221 

Large 

221 HOHO Firms: Tesoro, Chevron, Phillips 66, Southern California Gas, Shell, Pacific Gas and Electric, 
Valero, Calpine, PBF Energy Western, British Petroleum 
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LADWP Power Mix 
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Electric 

LELO firms: precise firm choice does not matter since numerous small emitters submit 
zero offsets 

HELO firms: LADWP, Aera Energy, Sacramento Municipal Utility District, San Diego 
Gas an Electric, Lehigh Southwest Cement, City of Anaheim, Kern Oil and Refining, 
Imperial Irrigation District, Searles Valley Minerals, Exxon Mobile 
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Appendix II 

Potential Offset Revenue per 1000 ft3 Methane Destroyed to Produce Offsets: 
By dividing the total number offsets issued since the protocol was adopted 

(5,863,008) by the total number of years the 13 projects listed by CARB have been 
operating ( 4 7 years), the average number of offsets per year per project as found to be 
124,775 offsets. 222 

Offset prices began at approximately $11 in 2013 and have risen to approximately 
$14, so $12 was chosen as a conservative estimate ofthe average offset price, while 
$30,000 was used as a high estimate for the verification and other transaction costs 
associated with developing an offset project (excluding capital costs). 

This yields the expected revenue of an offset project: 

(124,775 * $12)- $30,000 = $1,467,300 

By dividing the expected revenue by the number of offsets, the average revenue per 
offset can then be found: 

$1,467,300 I 124,775 = $11.76 per offset 

This value can then be used to find the average value of destroying 1 000 cubic feet of 
methane and selling the resulting emissions reductions as MMC ofisets. 

1000 ft 3 CH4 

= $4.87 

1085 k] 1M] 1 kg CH4 1000g 21 g C02 1 tonne C02 $11.76 
* * * *--* * *----1 ft 3 CH4 1000 k] 55 M] 1kg 1g CH4 1,000,000g C02 1 tonne C02 

C02 created via combustion: 

1085 k] 1 mole CH4 1 mole C02 1 tonne C02 
1000ft3 CH4 * * * *-------

1 ft 3 CH4 810 k] 1 mole CH4 22,730 moles C02 
$11.76 

*-----
1 tonne C02 

= $0.69 

Estimated Average Offset Revenue per 1000 ft3 Destroyed Methane: $4.87-0.69 = 

$4.18 

222 CARB, "Compliance Offset Program." 
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DO CARBON OFFSETS WORK? THE ROLE OF FOREST 
MANAGEMENT IN GREENHOUSE GAS MITIGATION 
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Sustainably managed forests can mitigate greenhouse gases more effectively than unmanaged forests . 

"Whe,vv we-~ the, "tree-Vef/J~ 

Ct1fl.d, ~, we- hcvve-- 011\.e' of 
the,¥~ v~cey o-vv the, ea-vt'fv., 

-Frank Lloyd Wright 

Cap-and-trade systems were originally 
designed to provide incentives to 
businesses looking for the cheapest 

way to meet regulatory guidelines for green-
house gas emissions . Forest carbon offset 
projects have been added to various voluntary 
and regional cap-and-trade systems because 
they were assumed to be an easily verified, 
low-cost method of achieving global reduc
tions in carbon emissions . As these trading 
frameworks become more popular, foresters 
are asked to provide their professional sup
port in the form of forest inventory data, pre
dictive models, measurement protocols, and 
informed opinions. 

After studying carbon trades and their impli
cations in his role as a research forester at the 
Pacific Northwest Research Station, Jeremy 
Fried became increasingly concerned that 
these systems were not supported by the best 
available science. As a leader of the Society 
of American Foresters (SAF) Emerging Issues 
Committee, in 2010 Fried strongly recom
mended that SAF 's membership study the 
issue in depth, and a multidisciplinary task 
force was subsequently convened. The task 
force's findings were compelling enough that 
the SAF decided to print a special supplement 
of the Journal of Forestry to share the report 
on their findings . 

The comprehensive report, published in fall 
2011, summarizes recent research on forest 
carbon flux, analyzes the assumptions behind 
carbon trading protocols, and examines the 
wood- fossil fuel substitution effect. The 

IN SUMMARY 

As forest carbon offset projects become 
more popular, professional foresters are 
providing their expertise to support them. 
But when several members of the Society of 
American Foresters questioned the science 
and assumptions used to design the projects, 
the organization decided to convene a task 
force to examine whether these projects can 
provide the intended climate benefits. The 
report details reasons to look for other solu
tions to greenhouse gas emission challenges. 

After synthesizing the latest available sci
ence, the authors challenge the underlying 
assumptions used to establish most carbon
trading mechanisms, including the notion 
that lightly managed or unmanaged forests 
will be more effective at sequestering car
bon over long periods than would a com
bination of managed forests and efficiently 
produced wood products. They take issue 
with the measurement systems used to deter
mine trading parameters and find validity in 
the concerns that many market experts have 
expressed about additionality and leakage. 

Energy benefits typically are ignored in for
est carbon offset projects, which promotes 
misunderstandings about overall atmo
spheric carbon flux. The authors empha
size the carbon-storage benefits of using 
wood products in place of nonrenewable, 
energy-intensive materials and using wood
based energy instead of fossil fuels. They 
recommend sustainable production in for
ests where it supports primary management 
objectives and assert that well-managed 
production forests can promote the goals of 
reducing carbon emissions and increasing 
Earth's carbon-storage capacity. 
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assessment takes into consideration findings 
from the fields of forest economics, forest 
policy, silviculture, ecology, soil science, 
remote sensing, forest products, forest man
agement, forest engineering, forest policy, 
and fire science. Perspectives from university 
researchers, federal agencies, nongovern
mental organizations, and the forest products 
industry were represented on the task force, as 
was every region of the United States. 

More than 200 publications and Forest 
Inventory Assessment statistics were cited in 
the report. It reviews forest carbon dynamics 
and enumerates the barriers to implement-
ing trading protocols intended to reduce 
atmospheric carbon. Focusing on the United 
States market, the task force found that offset 
projects are highly variable and depend on 
numerous assumptions, most of which are 
susceptible to bias and "virtually insurmount
able" measurement errors. 

The task force also reported that carbon 
offsets typically use partial accounting tech
niques that don't fully consider the green-

KEY FINDINGS 

Sustainably managed forests can provide greater greenhouse gas mitigation benefits 
than unmanaged forests while delivering numerous environmental and social benefits . 

Energy derived from burning fossil fuels releases carbon that has resided in Earth 
for millions of years, whereas energy produced from forest biomass results in no net 
release of carbon as long as overall forest inventories are stable or increasing. 

• Using wood products instead of more energy-intensive materials such as steel, 
aluminum, plastic, and concrete provides substantial net emissions reductions. Unlike 
fossil fuel-intensive products that release new atmospheric carbon, wood products can 
store carbon for centuries. 

Modeled benefits of forest carbon offset projects depend on assumptions, including 
estimates of forest carbon flux, that are rudimentary and based on limited data. 
Significant investment would be needed to develop carbon equations for the 542 U.S . 
tree species that account for both tree size and tree form. 

house gas mitigation benefits occurring 
outside of the forest. These benefits include 
the long-term carbon storage available in 
wood products manufactured in to day's highly 

efficient mills, the life-cycle energy savings 
that accrue when structures are built with 
wood, and the renewable aspects of using bio
mass instead of fossil fuels for energy. 

QUESTIONING THE ASSUMPTIONS 

A 
carbon-offset transaction might go 
something like this: A manufacturer 
wants to show that it is achieving regu

latory standards for carbon emissions, but 
it doesn't want to invest in new equipment 
right away or change its production methods. 
To gain compliance, it pays a forest owner to 
assume the responsibility for cancelling out a 
certain portion of the company's greenhouse 
gas emissions in the form of a carbon credit 
or offset. In return for a fee that has been 
established using calculations based on Forest 
Service inventory data and computer models, 
the landowner agrees not to cut trees on an 
identified parcel of forest land for, say, 100 

years . Credit for 10 percent of the acreage is 
held back from the forest owner and goes into 
an insurance pool intended to cover carbon 
loss from catastrophic events, such as wild
fire, disease, and insect epidemics, during the 
contract period. 

Fried and the task force found several prob
lems with the assumptions underlying this 
kind of trade. 

First, the belief that an unmanaged forest will 
accumulate and retain an amount of carbon 
equal to or greater than that which the manu
facturer is emitting over time is misguided. 
Although the nation's protected, unmanaged 

Under current carbon-offset protocols, thinning to improve forest health or reduce fuel hazards is con
sidered a "reversal," requiring the landowner to return a portion of the carbon-offset payment. 

forests sequester huge amounts of carbon, the 
additional annual amount is small, largely due 
to the increasing age of the nation's forests 
coupled with the fact that insects, disease, 
and climate change are weakening forest sys
tems, and massive numbers of trees are being 
killed in wildfires. Disturbances such as these 
release stored carbon into the atmosphere as 
the affected trees burn or decay. 
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] traders to prove 
that a particular 

~ offset would not 
have happened 
in the absence 

Wildfires release enormous amounts of carbon into the atmosphere, some at 
the time of the fire, and much more in the decades that follow as fire-killed 
trees decompose. 

of the trade. 
"Additionality," 
states the task 
force's report "is 
relatively easy to 
establish when new 
trees are planted 
and maintained, 
but considerably 
more difficult to 
demonstrate when 
based on what did 
not or will not hap
pen (e.g., 'I was 

"Trees do die, and at a rate that eventually 
reaches some kind of a stasis at a landscape 
level," says Fried. "In some stands, up to one 
hundred percent of the trees will be killed by 
a fire or insect outbreak; other stands con
tinue to grow, but over the entire forest you'll 
eventually reach a plateau, after which the 
net in-forest growth and carbon accumulation 
rates decline-eventually to zero ." Many pro
tected forests on public lands, especially those 
in parks and wilderness areas, are no longer 
increasing carbon storage, he says. 

The second problem the task force found 
with many carbon trades is that they may 
overestimate the global benefits. This is 
because of the way additionality and leakage 
are calculated at the individual project scale. 
Additionality describes the requirement for 

going to harvest in 
10 years but instead will wait 30 years')." 

Leakage refers to the situation in which tree 
harvesting is simply shifted elsewhere. A 
landowner selling carbon credits may agree 
not to cut trees, but market demands ensure 
that the harvest-with its attendant carbon 
emissions-will be moved to another parcel 
of forest land owned by someone else around 
the globe. The task force cited econometric 
evidence suggesting that leakage is close to 
100 percent. 

Third, Fried says that the structure of the 
insurance pool is problematic . "One prob
lem is that the forest credits typically used 
as insurance against a project failure from 
wildfires or insects and disease are right 
next door, so the insurance could burn up or 

MEASUREMENT CHALLENGES 

F orest carbon occurs in many forms
in soils; standing dead trees and down 
logs; litter and duff; understory veg

etation; and roots, branches, boles, needles, 
leaves, and bark of live trees. The amount of 
carbon in each of these "carbon pools" and 
the time it resides there depends on stand 
age, stand density, soil type, site productiv
ity, disturbance, and management history. 
Climate change, fires, insects and disease, and 
blowdown also have considerable influence on 
carbon pools. Depending on the disturbance, 
live woody carbon is either rapidly or slowly 
converted to dead woody carbon and decom
position and growth rates can be dramatically 
influenced. All of these variables ultimately 
affect carbon flux-the net difference 
between carbon released and carbon stored in 
any period of time. 

be killed off along with the project," explains 
Fried. He says that at the current rate that 
California forests are burning, fire can be 
expected in any particular stand, on average, 
about every 50 to 60 years . Increasingly, such 
fires are stand-replacing events that cover 
large areas . Wildfires also are becoming 
more frequent and destructive in the Pacific 
Northwest's temperate forests. 

In other words, no real guarantees can be 
made that carbon sequestration benefits will 
be reaped on any particular parcel of land for 
some defined period of time. Meanwhile, land
owners assume considerable risk in any car
bon credit deal while relinquishing the right to 
actively manage their forests using sustainable 
forestry practices. 

"You can't reduce your stock, even if you're 
just thinning to reduce your fuel hazards
that's a reduction in inventory stock, and it's 
considered a reversal. You'd have to pay back 
at least some of your carbon offset payments," 
says Fried. "The protocols essentially compen
sate only projects that reduce harvest levels . 
If we could make preserves and they would 
never grow old, blow over, or burn down, that 
would be great, but that's not the real world. 
The inescapable conclusion is that offsets 
really don't work." 

Ultimately, the report concludes, carbon trades 
allow businesses to continue to pollute while 
providing no real benefit to the environment. 
"Until we have a full market that accounts for 
all carbon emissions, the evidence demon
strates that the current system uses biased esti
mates of true global benefits," says Fried. 

Tallying forest carbon with sufficient accu
racy to inform carbon offset transactions 
would require scientifically sound estimates 

Carbon accumulates in live and dead trees, understory vegetation, forest litter, and soil. It is released 
through microbial decomposition and soil respiration. Calculating carbon flux-the net difference 
between carbon accumulation and release-is difficult because it varies with stand age, soil type, 
climate, and level of management. 
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of woody biomass for all of the aboveground 
and belowground forest carbon pools. Forest 
stand structure, environmental conditions 
(e.g., topographic aspect), and stand history 
can profoundly influence tree form. The dif
ferences in biomass between two trees of the 
same species and diameter can be consider
able; equations that fail to account for this will 
be biased (inaccurate) when applied to any 
particular stand. 

Ponderosa pine trees growing in a sparsely 
stocked stand, for example, will tend to have 
a greater proportion of their wood in branches 
than in a closed-canopy stand; they will also 
be comparatively shorter, which will affect 
bole biomass. A model developed from trees 
sampled in closed-canopy stands and applied 
in an open stand would likely underpredict 
branch wood and overpredict height, so the 
landowner might not be fully compensated for 
the value of the carbon stored in the trees. "If 

you're getting paid per ton of carbon, being 
off by even 20 percent is a big deal," explains 
Fried, "and the discrepancies among the pre
dictions of equations currently in use are often 
far greater." 

That's not to say that today's limited carbon 
estimation capability isn't useful-even 
rudimentary estimates are helpful to those 
working to understand carbon dynamics and 
the effects of forest management on carbon 
pools, for example. The problem, the task 
force found, is that using existing carbon 
models to account for carbon-offset projects 
offers an illusion of accuracy and the potential 
to easily game the system through choice of 
models. When this occurs, the societal goal of 
mitigating greenhouse gases becomes second
ary to extracting maximum profit from offset 
transactions. 

"Although it is scientifically possible to build 
better allometric models to accurately predict 

carbon from tree measurements, the invest
ment required could easily top $100,000,000. 
Equations would need to be developed for 
each tree component (bole, branches, bark, 
belowground) for 542 U.S. tree species, and 
these would need to account for not only tree 
size but also tree form, or its proxies: geo
graphic variation, especially for species with 
large ranges, and stand density" says Fried. 
"That would likely require felling, drying, and 
weighing tens of thousands of trees." 

Fried points out, however, that other policies 
that encourage managing forests for carbon 
benefits do not require such accurate account
ing. Policies that encourage use of wood 
in place of other materials, for example, or 
discourage waste of wood that could be recov
ered for energy use, could help move toward 
the overarching goal of mitigating greenhouse 
gas em1ss1ons. 

THE SUBSTITUTION EFFECT 

Carbon-trading protocols miss the big
gest opportunity available for mitiga
tion because they don't factor in what 

happens outside the forest. The SAF task force 
suggests that substituting wood products for 
materials that require large amounts of fossil 
fuel to create-steel, aluminum, plastic, con
crete, and other nonrenewable materials-and 
using biomass as a source of energy instead 
of gas, oil, or coal provide opportunities to 
reduce greenhouse gas emissions while build
ing Earth's capacity for carbon storage. 

"When the full energy benefits of harvested 
wood products are considered, well-managed 
forests typically create more total climate 
benefits than does any scenario intended to 
reduce the harvest," says Fried. 

Burning fossil fuels releases carbon that has 
been stored in the Earth for millions of years, 
adding to the atmospheric load with little hope 
of returning it to a fossil-fuel state for millen
nia. In contrast, burning wood releases carbon 
that was stored in the relatively recent past; 
forests release and absorb carbon in a closed 
cycle that results in no net release of carbon in 
sustainably managed ecosystems. Many saw
mills and pulp mills, for example, create their 
own renewable energy by burning biomass 
fuels-byproducts of the production process . 

When trees are cut-as a result of thinning, 
for example-and used to produce wood 
products like lumber and furniture, the wood 
can continue to store carbon for decades or 
centuries. Recycling wood products increases 
storage longevity. Meanwhile, in a managed 
system, more trees can be planted or naturally 
regenerated to rebuild the carbon-absorption 
pool, and the land manager can keep the forest 

healthy by managing for fire, insects, disease, 
diversity, or other objectives. 

Additionally, well-managed forests can build 
local and national economies, help to ensure 
sources of clean water, protect wildlife habitat, 
and provide recreational opportunities. If, on 
the other hand, millions of trees are killed in 
a wildfire, not only does the forest become a 
carbon emitter, the opportunity for long-term 
carbon storage and other social and environ
mental benefits is lost. 

"Given the substantial carbon storage and 
substitution benefits that can be derived from 

forest products and biomass, considering only 
a trajectory of retaining in-forest carbon leads 
to inaccurate conclusions," says Fried. "An 
unmanaged forest is more likely to get to 
the point where you have catastrophic loss. 
As long as forests are managed sustainably, 
we will not be putting new carbon into 
the atmosphere." 

Some scientists are concerned that tree har
vesting for biomass production releases carbon 
stored in forest soils, but research cited in the 
SAF report found "little long-term effect" if 
sites are properly managed by leaving surface 

Biomass plants burn nonmerchantable harvest and mill wood residues to generate electricity. The 
carbon released during this process can be recaptured relatively quickly if the harvested area is 
replanted in trees. In contrast, returning carbon released by burning fossil fuels to its source would 
require millennia. 
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soil layers containing organic matter onsite 
and allowing time for regeneration. 

As an active member of the Sierra Club, Fried 
says he understands the passion people have 
for forest landscapes, and he empathizes with 
those who never want to see trees cut. But, 
based on objective science, he advocates for 
the middle way, believing that sustainably 
managing forests simply makes environmental 
and economic sense. 

"It's important to me that science be as objec
tive as we can make it, recognizing that we 
all bring our own framing biases and belief 
systems to the table," he says. "But it's incum
bent upon us to disclose them, work hard to 
put them aside as much as we can, and let the 
science tell the story as it is." 

Fried and the task force are not suggesting 
that solely using wood-based products in place 
of other more energy-intensive substitutes will 
be enough to address greenhouse gas emis
sions. Rather, they suggest that serious con
sideration be given to the entire carbon cycle 
and how sustainable forestry can play a role in 
emissions mitigation. 

Nor are they suggesting that all forests 
be managed. 
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Wood products store carbon indefinitely, and far less carbon is emitted during manufacturing compared 
to similar products made of metal, plastic, or concrete. 

"There are all kinds of reasons to not manage 
forests and to leave them alone," says Fried. 
"We're recommending that where it makes 
sense, where objectives for forest land involve 
managing for products and energy, such man
agement is compatible with carbon and climate 
benefits. The Europeans figured this out 10 or 
15 years ago. Their carbon management is sim-

ply sustainable forestry: you grow trees, cut 
them, use them to make an array of products 
and produce energy, and grow more trees." 

"c:Jffie;CY Ct-Ve- Ct-V\1 ~ c;.o-m.mo-d.-

~y cv~ by ded-uct-'!AIIfY what' yow 
hope- hctppe,vwfvom; what' yow~ 

wo-t.-dC/_., hcvve- hctppe.-vt£.d,. " 
-Dan Welch 

LAND MANAGEMENT IMPLICATIONS 

Keep forests as forests and manage appropriate forests to meet landowner objectives 
including carbon storage. 

Limited or "passive" management may not produce the additional in-forest carbon 
storage benefits desired. 

Tracking the allocation of forest carbon across live and dead trees, understory shrub and 
herbaceous vegetation, soils, the forest floor, forest litter, harvested wood products, and 
energy wood is far more difficult than conducting traditional inventories of commer
cially valuable wood based on bole size. 

• Use objective, science-based analyses to develop climate mitigation policies and pay 
close attention to the assumptions and models used. 

Significant energy benefits accrue from using wood products, which commonly are 
underestimated or uncounted in project-based carbon offset accounting rules. 

• Acknowledge the substitution effect when developing forest policy instruments; under
stand that it is immediate, irreversible, and cumulative. 
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Abstract 

Carbon offsets allow greenhouse gas emitters regulated under an emissions cap to comply by paying 

others outside of the capped sectors to reduce emissions. The first major carbon offset program, the 

United Nations' Clean Development Mechanism (CD~1), has been criticized for generating a large 

number of credits from projects that do not actually reduce emissions. Following the controversial 

CDM experience, California pioneered a second-generation compliance offset program that shifts 

the focus of quality control from assessments of individual projects to the development of offset 

protocols, which define eligibility criteria and methods for estimating emissions reductions for cate

gories of projects. We assess how well California's protocol-centered approach mitjgates the risk of 

over-crediting greenhouse gas reductions. This analysis is relevant because the offset program could 

make up the full effect of the state's cap-and-trade program through 2020, and half of its effect 

through 2030. We review the development of two of California's offset protocols-Mine Methane 

Capture and Rice Cultjvation-and examine the regulator's treatment of three sources of uncertainty 

in emission reduction estimates that led to large-scale over-crediting under the CDM: determining 

additjonality, estjmating the counterfactual baseline scenario, and avoiding perverse incentjves that 

inadvertently increase emissions. 

We find that while the risk of over-crediting can be reduced through careful analysis, conservative 

design decisions, and ongoing monitoring of protocol outcomes, even best practices result in signifi

cant uncertainty in quantifying true emission reductions. Rather than eliminate the risk of over

crediting, California's approach shifts risk from project-level to protocol-level quality assessments. 

To the extent that carbon pricing policies include large offset programs, as is the case in California, 

government priorities and methodological choices drive program outcomes, contrary to the com

mon perception that carbon pricing policies mainly delegate decision-making to private actors. Ulti

mately, relying on carbon offsets to lower compliance costs risks lessening total emission reductjons 

and increases uncertainty in whether an emissions target has been met. As a result, o±Isets can be 

understood as a way for regulated emitters to invest in an incentive program that achieves difficult

to-estimate emission reductions rather than as quantifiable and verifiable reductions equivalent to 

reductions under a cap. Substantial ongoing regulatory oversight is needed to contain uncertainty 

and avoid over-crediting. 
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Executive Summary 

Carbon offsets allow greenhouse gas emitters covered under an emissions cap to comply by paying 

others outside of the capped sectors to reduce emissions. By expanding the range of activities that 

can be counted towards compliance with an emissions cap, carbon offsets lower compliance costs. 

This flexibility has important downsides, however, as carbon offset programs are technically com

plex and their credited emission reductions inherently uncertain. 

The first major carbon offset program, the United Nation's Clean Development Mechanism 

(CDM), is understood to have generated a large proportion of its credits from projects that did not 

actually reduce emissions and thereby enabled countries to claim greater emission reductions than 

they actually achieved. By allowing a wide range of project types to participate and focusing quality 

control on assessments of each proposed project individually, the CDM made it easy for project de

velopers to game the rules and claim exaggerated quantities of credits. Importantly, project-level as

sessments failed to filter out "non-additional" projects-projects that would have been implemented 

regardless of the offset program. 

Following criticism of the CDM experience, the California Air Resources Board (ARB) pio

neered a second-generation compliance offset program that shifts the focus of offset quality evalua

tion, including additionality, from the project level to the protocol (or project-type) level. This offset 

program structure, commonly called a "standardized approach," defines project eligibility criteria, 

project baselines, and methods for estimating emissions reductions more prescriptively at the proto

col level. All projects that meet the protocol's eligibility standards are considered additional and are 

allowed to generate offset credits pursuant to the protocol's methodologies. 

Here, we examine how well ARB's standardized approach to carbon offset protocol design miti

gates the risk of over-crediting. We focus on three interrelated sources of uncertainty in estimating 

emissions reductions: (1) determining additionality, (2) estimating emissions reduced relative to a 

counterfactual baseline scenario, and (3) avoiding perverse incentives that inadvertently increase 

emissions. This analysis has important implications for the effectiveness of California's cap-and

trade policy due to the large size of its offset program. If capped emitters use the maximum offsets 

allowed, offset use would exceed ARB's estimate of the total effect the cap-and-trade program is 

expected to have on emissions through 2020, and would equal over half of the same effect from 

2021 through 2030. 

Our analysis is rooted in our experiences from 2013 through 2015 as a team of researchers par

ticipating in the technical working groups established by ARB to support the development of two 

new offset protocols, the Mine Methane Capture and Rice Cultivation protocols. We also draw on 

discussions with researchers and practitioners as well as our own quantitative assessments. We use 

examples from these two protocols to illustrate each source of uncertainty and explore the types of 

analysis and protocol design decisions that could be used to reduce or avoid over-crediting under 

California's standardized approach. 

Our work shows that ARB can reduce the risk of over-crediting with reforms to its current off

set protocol design and review processes. We highlight two of these reforms here. 
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First, ARB should conduct an explicit and quantitative analysis of the balance of over-crediting 

and under-crediting expected from participating projects when developing its offset protocols; ARB 

should also quantify actual outcomes when updating those protocols. Protocol-level eligibility crite

ria enable all qualifying projects to participate and earn offset credits, including those that are non

additional but satisfy the requisite criteria. To avoid over-crediting, offset protocols should be struc

tured so that over-crediting resulting from the participation of non-additional projects is explicitly 

counterbalanced by systematic under-crediting from the use of conservative methods to estimate 

emissions reductions and/ or discount factors on the quantity of offset credits generated. Ideally, 

protocol development and review would involve four explicit estimates: (1) expected business-as

usual trends that lead to non-additional but eligible projects, (2) the expected influence of the proto

col on truly additional project development, (3) under-crediting of truly additional projects from 

conservative emissions estimation methods, and (4) a discount factor designed to counterbalance 

any remaining over-crediting. Assumptions about business-as-usual and additional project develop

ment should be reassessed periodically, enabling regulators to dynamically modify project type exclu

sions, emission estimation methods, and discount factors. Consistent with current practices, regula

tors could use this approach to demonstrate the legal requirement of additionality by showing that 

the total number of credits generated by projects under a protocol is unlikely to exceed the total re

duction in emissions actually achieved by the protocol across its full portfolio of projects. While the

se assessments involve substantial uncertainty and subjective expert judgment, performing them 

would explicitly improve transparency, accountability, and policy effectiveness. 

Second, ARB should assess, monitor, and take precautions to avoid the creation of perverse in

centives that increase emissions. For example, profits created by California's Mine Methane Capture 

Protocol could enable coal mine owners to keep coal mines operating longer than they otherwise 

would, or create incentives to flare methane that they would otherwise capture for productive use as 

fuel. Offsets can also increase pressure on governments not to regulate emissions because any reduc

tions that are legally required cannot be sold as offsets. Statements made by staff of the U.S. Bureau 

of Land Management suggest that the ]\;fine Methane Capture Protocol may have int1uenced federal 

decisions not to regulate methane emissions from coal mines on federally-owned lands during the 

Obama Administration. A "do no harm" approach would carefully assess and monitor these poten

tial effects and exclude project types with the potential for significant perverse incentives. Funda

mentally, however, perverse incentives are difficult to avoid. 

While the risks of over-crediting and perverse incentives can be reduced through careful analysis, 

conservative design decisions, and periodic review of protocol outcomes, uncertainty and risk are 

inherent to carbon offsets. This is because offsets pay for reductions rather than charge for emis

sions. Quantifying emission reduction.r involves estimating the difference between observed emissions 

and those projected in an unobservable, and therefore uncertain, counterfactual scenario that de

scribes what would have happened without the offset program, including the effect of non

additional projects that are allowed to participate under the protocol's eligibility criteria. Instead of 

internalizing an externality (as is done by charging polluters for their emissions), income created by 

pqying for reductions can create a range of perverse incentives, including improving the profitability 

Managing Uncertamty m Carbon Offsets SLS ENRLP W orkmg Paper Page 5 of 27 

CSD0074226 



of high-emitting activities, inducing a shift in activity rather than a net reduction in emissions, and 

creating a disincentive for governments to regulate emissions. 

Our work also highlights an important gap between the perception and practical function of 

carbon pricing policies that include large offset programs. Carbon pricing policies, such as cap-and

trade or carbon taxes, are often promoted as market-oriented solutions that allow the free market to 

identify the least-cost compliance portfolio with minimal direction from government. In turn, off

sets are typically justified as an essential mechanism for containing compliance costs while simulta

neously extending market-based incentives beyond the carbon pricing policy's borders. Due to the 

need to manage uncertainty in emissions reduced, however, the practical operation of offset pro

grams rests on a complex set of protocol standards and rules developed by program regulators. The 

choices regulators make about what project types are allowed to participate and how emissions re

ductions are calculated drive outcomes in the offset market. Therefore, to the extent that offsets are 

used to deliver a substantial share of emissions limits, program outcomes will be heavily detennined 

by government priorities and quality judgments, rather than primarily by decision-making that has 

been delegated to private actors. 

Jnstead of describing offsets as a market-based compliance strategy like cap-and-trade, it may be 

more useful to think of offsets as a government-intennediated incentive program that regulated 

emitters pay into in lieu of directly reducing their own emissions. Like most programs that create 

financial incentives for technology deployment, the effect on emissions is difficult to assess because 

of uncertainty in how much the technology would have been deployed without the incentive, uncer

tainty in the emissions associated with that counterfactual scenario, and uncertainty about the effects 

of the incentives outside of project boundaries. Just as with any other technology support program, 

program outcomes are largely determined by government decisions about which types of activities 

receive support and the methods used to estimate program effects. As a result, we suggest that the 

emission reductions credited under offset protocols are fundamentally different from reductions un

der carbon pricing policies in terms of the ability to quantify and verify emission reductions and the 

role of government in decision-making. 

Our observations also indicate a critical governance challenge facing carbon pricing policies that 

rely on offsets. In order to address uncertainty and contain the risk of over-crediting, offset program 

regulators must invest in substantial, ongoing, and often under-appreciated regulatory oversight. Yet 

to date, governance of environmental integrity concerns in the California offsets program is focused 

on the initial development of protocol rules, rather than their ongoing oversight and reform. For

malizing the analytical framework and processes used to manage offsets integrity could provide op

portunities for evidence-based improvement. 

Rather than eliminating the risk of over-crediting, California's standardized approach to offset 

program design shifts that risk from project-level assessments to protocol-level design decisions. 

Careful interdisciplinary analysis and conservative protocol design decisions are needed to contain 

the risk of over-crediting; to sustain this objective, policymakers must also invest sufficient resources 

in program oversight. Nevertheless, even the most careful and conservative program design and 

oversight process will result in significant uncertainty in true emission reductions. Offsets allow 
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regulated emitters to emit more than program cap levels, in exchange for a corresponding but less 

certain amount of reductions outside of the cap. Thus, where carbon offsets play a significant role in 

the total reductions expected under a cap-and-trade program (as they do in California), they increase 

uncertainty in-and risk lessening-the true emission reductions achieved by a cap-and-trade pro-

gram. 
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1. Introduction 

Carbon offsets allow greenhouse gas emitters regulated under a cap-and-trade program to pay for 

emission reductions outside of the capped sectors in lieu of reducing their own emissions or acquir

ing allowances from other regulated parties. Offsets have been widely used in cap-and-trade pro

grams to lower compliance costs and support reductions in regions and sectors outside of capped 

sectors (ARB 2010, Bushnell 2012). During the first commitment period of the Kyoto Protocol 

(2008-2012), for example, the European Union Emissions Trading Scheme used offset credits equal 

to 11% of covered emissions (Ellerman, Marcantonini, & Zaklan 2014, 2015). Jn the first eight years 

of California's carbon market, regulated parties can submit offsets for up to 8% of their total emis

sions, or about 79% of the total reductions the California Air Resources Board (ARB) expects from 

the state's capped sectors (Haya 2013). 

Although carbon offsets are widely used in cap-and-trade programs, they have also been con

troversial. Empirical studies of the Kyoto Protocol's offset program, the Clean Development Mech

anism (CD~1), find that many CDM projects received credits far in excess of the actual reductions 

they achieved. These studies point to three principal sources of over-creditjng. First, the CDM cred

ited large numbers of "non-additional" projects-projects that were happening on their own, inde

pendent of the income from offset credits (Aldy & Stavins 2012, Carnes et al. 2016, Haya 2009, He 

& Morse 2013, Wara 2008). This occurred, in part, because of difficulty evaluating project develop

ers' individual claims that they would not have moved forward with their proposed offset projects 

without the offset program (Haya 2010). Second, project developers need to estimate emission re

ductions against an unobservable, and therefore uncertain, counterfactual scenario of what would 

have happened in the absence of the offset program. Project developers have a financial incentive to 

exaggerate emissions estjmated in the counterfactual scenario in order to claim greater reductions 

and generate more credits (Lazarus & Chandler 2011). Third, offset programs can inadvertently cre

ate "perverse" financial incentives that increase emissions. For example, due to the extremely high 

global warming potential of hydrofluorocarbons (HFCs) as greenhouse gases, profits generated by 

offset sales from HFC destruction projects were large enough to create an incentjve for refrigerant 

producers to increase production and reduce production efficiency in order to generate more HFC 

by-product that could be destroyed to generate more offset credits (Schneider & Kollmuss 2015, 

Wara 2008). Carbon offsets can also create an incentive for governments to delay enactment of poli

cies requiring reductjons from sectors profitjng from offset credits, since reductions are no longer 

eligible for offset revenue once they are required by law. For example, Latin American governments 

considered weakening laws in the early years of the CDM to increase CDM eligibility for certain pro

jects (Figueres 2006). 

These three potential sources of over-crediting-creditjng non-additional projects, uncertainty in 

the counterfactual baseline scenario, and perverse incentives-create significant challenges for cli

mate regulators. Proposed solutjons have included the exclusion of project types that risk generating 

large quantities of false credits (Carnes et al. 2016, Erickson, Lazarus, & Spalding-Fecher 2014, 

Thamo & Pannell2015); discount factors or conservative baselines to reduce credits awarded to off-
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set projects to counterbalance over-crediting from non-additional projects (Bento, Kanbur, & Leard 

2016); program-, policy-, or sector-scale offset crediting Q,ewis 2010, van Benthem & Kerr 2013); 

and standardized protocol-level evaluations that define quality criteria by project-type (Government 

of Italy 2014, UNFCCC 2014). 

Following the controversial experience with the CDM's project-level additionality evaluations, 

California pioneered a compliance offset program design that concentrates evaluation at the proto

col-level, commonly called a "standardized approach" to carbon offset program design. This ap

proach was first implemented by the Climate Action Reserve, a state-chartered voluntary1 offset de

veloper; in parallel, several CDM methodologies were modified to include a standardized approach 

to additionality testing (Hayashi & Michaelowa 2013). Under a standardized approach, offset proto

cols specify project eligibility criteria. Every project meetjng these criteria is deemed to fulfill the ad

ditionality requirement and is allowed to generate credits according to the protocol's standardized 

methodology for calculating baseline emissions and net emission reductjons. This approach differs 

from previous offset programs, which test additionality for each proposed project and allow more 

flexibility for project developers to customize baseline and emissions reduction methods. In con

trast, the standardized approach manages offset credit quality for the portfolio of offset projects as a 

whole, rather than for every participating project individually. 

The standardized approach is expected to lower costs for participating project developers 

(Hayashi & Michaelowa 2013, Spalding-Fecher & 1\1ichaelowa 2013) and offer greater ability to 

avoid non-additional crediting (Haya 201 0). If protocol-level eligibility criteria are too lenient, how

ever, a standardized approach could still lead to large-scale over-crediting (Bushnell 2011, Carnes et 

al. 2016, Hayashi & Michaelowa 2013, Spalding-Fecher & Michaelowa 2013) while potentially pro

hibitjng truly-additional projects from participating (Schneider et al. 2012). 

In this paper, we explore how California's standardized approach to carbon offsets addresses the 

risk of over-crediting, focusing on the three principal sources of over-crediting observed under the 

CDM: (1) non-additional crediting, (2) int1ated baseline emissions, and (3) perverse incentives. We 

use examples from the development of two California offset protocols-1\1ine Methane Capture 

(MMC) and Rice Cultivation-to illustrate each of these risks and explore strategies for mitigating 

them during the protocol design and implementation phases. Our analysis is rooted in our experi

ences during 2013 through 2015 as a team of researchers participating in the technical working 

groups established by California to support the development of these two protocols (see Haya, 

Strong, Grubert, & Cullenward 2016). We also draw on discussions with researchers and practition

ers as well as our own quantjtative assessments. The goals of this analysis are to examine how effec

tively California's standardized approach to offsets prevents the risk of over-crediting, how the pro

tocol design and review process could be improved, and what California's experience tells us about 

the risks and opportunities of carbon offset programs in general. Our results have important impli-

The compliance offiet market generates offset credits that can be used towards meeting a legally enforced 
obligation; the voluntary offset market generates offset credits for any other use, such as by cities, 
universities, companies, and individuals wishing to lower their carbon footprint. 
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cations for climate policy design, especially as more jurisdictions and international bodies consider 

implementing offset programs. 

2. Background 

a. California's cap-and-trade program 

California's climate laws, known as AB 32 and SB 32, require the state to reduce its greenhouse gas 

(GHG) emissions to 1990 levels by 2020 and to 40% below 1990 levels by 2030. ARB was tasked 

with developing policy to achieve the state's GHG targets and eventually adopted a suite of policies 

that include direct regulatory instruments and an economy-wide cap-and-trade program (Wara 

2014). 

The cap-and-trade program covers approximately 75% of the state's greenhouse gas emissions 

(ARB 2018a, 2018c)-about 450 large emitters in the state's highest emitting sectors: electricity, in

dustrial, transportation fuels, and natural gas (ARB 2015b). Covered emitters must submit compli

ance instruments (allowances and o±Isets) equal to their reported greenhouse gas emissions. So far, 

ARB has relied on cap-and-trade as a "backstop" policy, while traditional regulations are doing most 

of the work needed to meet California's 2020 target (ARB 2014a, Bang, Victor, & Andresen 2017). 

Cap-and-trade has likely played only a modest role in driving emissions reductions due to the over

supply of compliance instruments on the market (Legislative Analyst's Office 2017). Going forward, 

however, ARB expects cap-and-trade to deliver approximately 38% of the cumulative emission re

ductions projected to be necessary over the period 2021 through 2030, and fully 47% of the annual 

reductions needed to achieve the state's 2030 climate target (ARB 2017: Figure 7). 

b. California's offset program 

ARB's cap-and-trade regulations limit the use of offsets to 8% of each regulated emitter's total emis

sions each year through 2020.2 Thus, if all emitters fully exploit this limit, their total emissions would 

increase to approximately 8% above the cap, with offsets crediting reductions in sectors outside the 

cap in an amount that is equal to that increase. In the market's post-2020 period, the ofisets limit 

will be reduced to 4% of capped emissions from 2021-25 and then increase back up to 6% from 

2026-30. In addition, beginning in 2021, credits worth no more than half of the o±Isets limit may 

originate from projects that do not generate "direct environmental benefits" to California air or wa

ter quality.3 Companies submitted offset credits equal to 4.4% of their emissions in the market's first 

compliance period (2013-14) (ARB 2015a) and 6.4% of their emissions in the second (2015-17) 

(ARB 2018b). Many regulated companies would prefer to increase their use of o±Isets because off-

2 California Code of Regulations, title 17, § 95854. 
California Health & Safety Code§ 38562(c)(2)(E) (as modified by AB 398). 
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sets are expected to be less expensive than reductions under the cap (Borenstein, Bushnell, \X' olak, & 

Zaragoza-Watkins 2018). 

Although the offset limits might seem small compared to total emissions, they constitute a large 

share of the reductions required under cap-and-trade. ARB forecasted that cumulative reductions 

required in capped sectors through 2020 will be approximately 10% of those sectors' business-as

usual emissions (Haya 2013). The 8% offsets limit therefore represents approximately 80% of the 

mitigation required in capped sectors through 2020. From 2021 through 2030, the lower offset limits 

are equivalent to 20% of total mitigation required in capped sectors, and over half of the projected 

effect of cap-and-trade program itself (Haya 2018). As a result, the environmental effectiveness of 

the cap-and-trade program will likely turn on the quality of the carbon offsets program. 

Each California offset protocol defines a specific set of activities eligible to generate offset cred

its and includes detailed methodologies for estimating the emissions reduced (and therefore credits 

generated) by each participating project. California's first four offset protocols were largely based on 

protocols developed for the voluntary market by the Climate Action Reserve (CAR): U.S. Forest, 

Livestock, Ozone Depleting Substances (ODS), and Urban Forest. In 2013, ARB started developing 

two more offset protocols: MMC and Rice Cultivation. Like the four original protocols, both were 

largely based on voluntary, pre-existing CAR protocols; however, the final MMC and Rice Cultiva

tion protocols were developed through a multi-year stakeholder process that involved technical 

working groups in which the authors participated (Haya et al. 2016). We briefly summarize these two 

protocols before discussing the challenges of estimating their effect on emissions. 

1. Mine Methane Capture (MMC) Projects Protocol 

Many coal deposits contain methane, a potent greenhouse gas. Wben coal is mined, methane can be 

released into the atmosphere. The 1\11\1C Protocol credits the destruction of methane that would 

otherwise have been released into the atmosphere from coal mines. Creditable methods of methane 

destruction are (1) flaring from drainage wells, which tend to have high methane concentrations; (2) 

methane capture from drainage wells for use, including through pipeline injection, use in vehicles, 

and on-site electricity generation; and (3) oxidizing methane from ventilation systems, which tend to 

have low methane concentrations. Each method converts methane into carbon dioxide, lowering the 

climate impact because methane is a far more potent atmospheric greenhouse gas than carbon diox

ide. Eligible mines include active underground and surface coal mines, abandoned underground coal 

mines, and trona mines4 in the United States. ARB adopted the MMC Protocol in April 2014. As of 

July 2019, MMC projects had generated 6.1 million offset credits, each representing the equivalent of 

one metric ton of carbon dioxide (tC02e) reduced (ARB 2019). 

4 Trona is a form of sodium carbonate (used as soda ash) that is mined in the United States. 
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n. Rice Cultivation Projects Protocol 

Rice cultivation is an important source of anthropogenic methane and nitrous oxide emissions. Rice 

is grown in flooded fields where anaerobic decomposition of organic material in saturated condi

tions produces methane and anaerobic denitrification produces nitrous oxide. The Rice Cultivation 

Protocol credits reduced methane emissions resulting from shorter ±1ooding periods achieved by (1) 

seeding fields under dry, rather than wet, conditions; (2) draining fields earlier in the fall; or (3) dry

ing ±1elds periodically during the summer cultivation period. The protocol uses the DeNitrification

DeComposition (DNDC) process-based biogeochemical model (University of New Hampshire 

2012) to estimate net carbon dioxide, nitrous oxide, and methane emissions from changing rice cul

tivation practices in the United States, based on field-specific crop management, fertilizer, field man

agement, and weather parameters. ARB adopted the Rice Cultivation Protocol in June 2015. As of 

July 2019, no projects had earned credits under the Rice Cultivation protocol (ARB 2019). 

3. Challenge 1: Additionality 

Because an offset credit allows its holder to emit one extra ton above a cap-and-trade program's cap 

in exchange for one ton reduced or sequestered outside of the capped sectors, the offset project 

must cause (and not merely be coincident with) emission reductions. California's climate law, AB 32, 

codifies this additionality standard by requiring that reductjons from market-based compliance 

mechanisms be "in addition to . . . any other greenhouse gas emission reduction that otherwise 

would occur."5 

Additionality can be assessed at the project or protocol level. The CDM generally requires indi

vidual project developers to demonstrate that each proposed project is additjonal. In contrast, pro

tocol-based additionality standards do not require each individual project to be additional. Under 

this paradigm, a regulator can address the risk of over-crediting from the participation of non

additional projects by assessing the entire pool of credits expected to be generated by a protocol. So 

long as the total number of credits awarded to non-additional projects is counterbalanced by con

servative6 accounting methods that reduce the estimated emission reductions and thereby reduce the 

overall number of credits awarded, the protocol-level additionality standard is satisfied. 

ARB has chosen to operationalize its protocol-level additionality requirement with a "common 

practice" assessment. Under this approach, a project type is considered additjonal if it is not com

mon practice, a determination that is based on "staff's best estimate of the percent of the technology 

or mitigation in use" for the relevant sector (ARB 2013a: 7-8). Here we analyze ARB's application of 

its common practice assessment to one project type-methane capture at abandoned coal mines. 

California Health & Safety Code§ 38562(d)(2). 
" 'Conservative' means, in the context of offsets, utilizing project baseline assumptions, em1ssion factors, 
and methodologies that are more likely than not to understate net GHG reductions or GHG removal 
enhancements for an offset project to address uncertainties affecting the calculation or measurement of 
GHG reductions or GHG removal enhancements." California Code of Regulations, title 17, § 95802. 
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a. Methane capture at abandoned coal mines 

The MMC Protocol illustrates how different interpretations of the common practice test can signifi

cantly alter the additionality determination. During the NlMC Protocol development process, ARB's 

initial definition of common practice shifted from a broad assessment that risked generating large 

quantities of credits from non-additional methane capture to a more refined evaluation in the final 

protocol that substantially reduced the risk of non-additional crediting. As discussed below, howev

er, an additional step is needed to avoid over-crediting. 

After ceasing operation, gassy underground coal mines continue to emit methane (U.S. EPA 

2008). At the time of MMC Protocol development, 38 (6%) of the approximately 645 abandoned 

gassy underground mines in the United States engaged in methane capture, mostly for injection into 

natural gas pipelines (Ruby Canyon Engineering 2013). An early draft of the protocol concluded: 

"from the population of ... abandoned underground mines in the United States, few currently cap

ture and destroy mine methane" and therefore "abandoned underground mine methane recovery 

activities are deemed additional" (ARB 2013b: 7). This initial approach to evaluating common prac

tice risked generating a large proportion of credits from non-additional activities for three reasons. 

First, ARB initially focused its common practice assessment on the number of mines, rather than 

the quantity of emissions. The difference matters because methane concentrations vary substantially 

across mines. Even though only 6% of abandoned mines captured methane in 2011, these projects 

captured approximately 33% of total methane released from abandoned mines in the United States 

(U.S. EPA 2013b). 

Second, methane capture is financially or technologically infeasible at most of the 645 aban

doned mines in the United States. One study found that additional methane capture is feasible at 

only 67 abandoned mines in the United States (Ruby Canyon Engineering 2013). Based on this 

study, abandoned mines already captured approximately one-half of total feasibly captured methane 

emissions. Thus, if ARB assessed common practice based on how much of the feasible methane cap

ture was already occurring, it would have determined that abandoned mine methane capture is al

ready common practice. 

Third, an aggregated, sector-wide assessment may fail to identify sub-categories of projects that 

are common. For example, all mines abandoned between 1993 and 2012 that captured methane 

when they were active continued to capture methane after abandonment (Collings 2013, U.S. EPA 

2016b). If past rates of coal mine abandonment and abandoned mine methane capture development 

continue-and all abandoned mines are eligible to generate credits-business-as-usual methane cap

ture could generate credits equal to 44-54% of total feasible new methane capture potential at the 

current pool of abandoned mines (see Supplemental Materials, Table SM-2). Thus, the quantity of 

non-additional credits generated from abandoned mines would likely exceed-possibly by a large 

atnount-the total credits generated from truly additional abandoned mine methane projects. 

In its final protocol, ARB modified its common practice analysis to explicitly exclude abandoned 

mines that captured methane when they were active on the grounds that methane capture at this 

particular sub-category of mines is already common practice. ARB's decision to assess a common 
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practice at a higher resolution avoided a significant risk of non-additional crediting. However, one 

more assessment is needed to contain the risk of over-crediting. 

During the period 1993 to 2012, new abandoned mine methane capture systems were built at 30 

abandoned coal mines that, if built today, would meet the eligibility requirements of the MMC Pro

tocol. Half of these mines' annual reductions are from projects that participated in a voluntary car

bon offset program; the other half were from projects that received no such incentive payments. 

The projects that were built without the voluntary offsets incentives and those that received offsets 

but would have been built anyway are "business-as-usual" projects. \Xlhile it is not possible to know 

with certainty the rates of project development going forward without the protocol's financial incen

tive, if rates over the past twenty years continue unchanged, business-as-usual abandoned mine me

thane capture projects could generate a quantity of non-additional credits equal to 8 to 16% of total 

feasible methane capture from eligible abandoned mines (see Supplemental Materials, Table SM-2). 

To contain this particular risk of over-crediting, ARB could first conduct a market analysis to as

sess the likely business-as-usual deployment of mine methane capture systems going forward. ARB 

could then reduce the number of credits expected to be generated from the total portfolio of aban

doned mine methane capture systems by the amount of anticipated non-additional crediting that is 

eligible under its MMC Protocol. This could be done using conservative methods to estimate emis

sions reduced by projects participating under the protocol, or by applying an explicit discount factor 

to all credit generation. While these options risk weakening the effectiveness of the protocols in in

centivizing emissions reductions (van Benthem & Kerr 2013), if carried out well, they should also 

reduce the quantity of over-crediting. If total under-crediting from the discounting of additional 

credits equals total over-crediting from participating non-additional projects, then the credits gener

ated would equal the net impact of the protocol on emissions and all credits could be considered 

additional. This example illustrates the challenge of assessing additionality for any project type al

ready being implemented without the added incentive from a carbon offset program. 

4. Challenge 2: Estimating Baseline Emissions 

Establishing additionality is one aspect of a broader challenge-estimating baseline emissions that 

would occur in the absence of an offset project. Project emissions can be observed and inde

pendently validated, but the baseline scenario never occurs and therefore cannot be observed. As a 

result, baseline emission projections are uncertain. 

a. Scientific uncertainty in the baseline: methane release from abandoned mines 

Estimating baseline emissions in the MMC Protocol is difficult because methane capture devices can 

extract more methane than would have escaped to the atmosphere in the absence of the device 

(ARB 2013b ). Because these extra emissions would not occur in the absence of MMC projects, the 

total methane captured by offset projects cannot be used as a baseline. Instead, the protocol esti

mates baseline emissions from abandoned mines using a hyperbolic emission rate decline curve 
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model (U.S. EPA 2016c). This model projects a rate of decline in emissions based on empirical data 

from U.S. coal mines reflecting characteristics such as the geologic formation, mine gassiness, and 

whether a mine has been sealed. Project developers can input either default coefficients or measured 

site-specific values. 

For projects at mines that never drained methane when active and use default parameter values, 

ARB discounts the number of credits awarded by 20% to account for possible discrepancies be

tween the default and the actual project-specific baseline. ARB's decision to apply a discount factor 

addresses a known uncertainty, but the specific discount factor-20%-reflects the agency's subjec

tive expert judgment, based on stakeholder feedback. \v'hen methodological issues cannot be ad

dressed empirically and instead require subjective judgment calls, uncertainty in the true emission 

reductions achieved under the protocol increases. 

b. Technological and behavioral uncertainty in the baseline: rice farmer practice 

The Rice Cultivation Protocol defines baseline cultivation practices-such as when fields are drained 

or how much fertilizer was applied-in two ways, depending on the location of the project. Both 

methods make important assumptions about farmers' cultivation choices. For projects in the ~Mid

South of the United States, baseline emissions are projected using the widely-used DDSO rice man

agement model developed to aid farmers in cultivation decisions (University of Arkansas 2018). For 

projects in California, however, baseline emissions are defined based on what each farmer reports 

about past cultivation practices, rather than model projections. 

Both approaches to baseline setting are uncertain and vulnerable to over-crediting. Modeled 

common farmer practice in the Mid-South does not necessarily predict any single farmer's practice. 

For example, farmers who were already draining fields earlier than the DDSO model recommends 

can earn credit for early drainage without changing their practices. Similarly, in California, simple 

averages of a specific farmer's past cultivation practice are not necessarily good predictors of future 

practice because cultivation decisions ref1ect each season's specific conditions. It is also common for 

farmers to experiment with new practices to reduce risk, improve yield, lower costs, respond to 

market prices, or achieve other goals like water conservation. Furthermore, it can be difficult for 

third party auditors to verify past farmer practice. 

In light of these challenges, ARB decided to test alternative methods that third-party verifiers 

can use to verify baseline emissions at different project sites to explore their feasibility and effective

ness. As of this writing, however, no projects have been credited under this protocol and the experi

ence with verification remains unknown. 

5. Challenge 3: Perverse Incentives 

Financial incentives created by an offset protocol can also inadvertently increase emissions, for ex

ample by increasing the profits of high-emitting activities, creating disincentives to enact legally 
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binding climate regulations, and inducing business-as-usual mitigation projects to shift their activities 

to earn offset credits. 

a. Increasing profits: from coal mining 

The U.S. coal industry has been in decline in recent years (U.S. EIA 2016, 2019b). In a shrinking 

market for coal production, increased profits from offset credit sales might extend the lives of oth

erwise uncompetitive coal mines. 

To assess the scale of this risk, we analyzed potential profits from implementing mine methane 

capture projects at the eight active underground coal mines in the United States that EPA identified 

as having methane drainage wells that vented the majority of drainage methane to the atmosphere 

and that did not already have pipeline injection systems (U.S. EPA 2016b ). These coal mines are 

prime candidates for mine methane capture systems because of their large and high-concentration 

methane releases (U.S. EPA 2013a), and because capture is more economically favorable when 

mines are active. 

We used EPA's Coal Mine Methane Project Cash Flow Model version 3.0 (U.S. EPA 2016a), 

2012 data for coal production (Fiscor 2013), coal sales prices (U.S. EIA 2013), and methane releases 

(U.S. EPA 2016b) for each of the eight mines (see Supplemental Materials, Table SM-3).7 Our analy

sis indicates that ARB's 1\1lv1C Protocol could increase coal mining profits by as much as 17% if off

set credits sell at $10 per tC02e Oower than prevailing allowance prices in California), with a produc

tion-weighted average increase in mining profits of 3% across the eight mines analyzed. At $50 per 

tC02e-a price for carbon credits that is not imminent but is plausible in coming years (Borenstein, 

Bushnell, & Wolak 2017)-mine profits could more than double at some mines, with a production

weighted average increase of 23% across the eight mines analyzed. 

b. Increasing profits: inducing a switch from corn to rice production 

By providing an additional source of revenue to rice farmers, the Rice Cultivation Protocol could 

shift the relative protitability of rice in comparison to other crops, leading to crop switching with 

emissions impacts. In areas of the Mid-South of the United States, farmers commonly shift between 

rice and corn production (Tekanowski & Vocke 2013). However, rice production is about four times 

more emissions-intensive than corn production in those areas (Nalley, Popp, & Fortin 2011). Corre

sponding changes in Arkansas crop prices and acreage since 2005 indicate that shifts between rice 

and corn in Arkansas are correlated with changes in relative crop prices (data from USDA 2013a, 

USDA 2013b ). Assuming historical elasticities between prices and acreage, offset profits of $10 per 

ARB assessed the impacts on coal mining revenues of two ventilation air methane (V AM) projects at 
underground mines and one methane capture project at a surface mine and found that the offset 
revenues were too small to affect coal mming decisions (ARB 2014b). ARB did not publish a similar 
assessment of a project that flares drainage methane at an active underground mine, the project type 
analyzed here. 
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tC02e could induce a shift of 1 to 2% of corn acreage to rice production. If only a fraction of this 

crop switching were to occur, the emissions benefits of the protocol would be weakened by 9 to 

41% (see Supplemental Materials). The potential emission increases associated with such offset

induced crop switching are material enough to warrant monitoring if offset prices increase and Rice 

Cultivation Protocol projects start to be implemented. This example highlights the potential for car

bon offsets to affect emissions by changing the relative profitability of competing products. 

c. Weakening or delaying climate regulation 

Carbon offsets can also exert perverse effects on the political economy of climate policy develop

ment. By definition, any emission reductions that are required by law are non-additional and there

fore ineligible to earn offset credits. As a result, carbon offset revenues create an added incentive for 

those benefiting from offset projects to advocate against the development of legally binding regula

tions that apply to their activities. 

These concerns have manifested in California's carbon offset regime, which may have affected 

federal climate policy decisions during the Obama Administration. In April 2014, the Bureau of 

Land Management (BLM) issued an Advance Notice of Proposed Rulemaking (ANPRM) on reduc

ing emissions of waste methane from active underground mines on federal lands (Bureau of Land 

Management 2014). The ANPRlv1 contemplated various options, including mandating or creating 

incentives for capture. However, mandatory regulations would preclude affected mines from earning 

offset credits through California's ]\;fMC Protocol. BLM issued a final rule limiting methane emis

sions from oil and gas operations on federal lands effective ] anuary 2017 (Bureau of Land 

Management 2016) without mention of methane from coal mines. 

Preliminary evidence suggests, though does not conclusively establish, that incentives from Cali

fornia's 1\1MC Protocol may have contributed to BLM's decision not to require methane capture at 

coal mines on federal lands. At the 2014 U.S. Coal Mine Methane conference held by the U.S. Envi

ronmental Protection Agency in Pittsburgh, Pennsylvania, BLM representatives stated during their 

presentation that BLM was taking California's MMC Protocol into account in deciding whether and 

how to regulate or incentivize the capture of waste methane from active underground coal mines on 

federal lands (Leverette & LaSage 2014). The representatives further indicated to conference partici

pants that BLM intended to support California's offset program. It is not possible to know what 

BLM action (and by extension, methane mitigation activity) would have occurred in the absence of 

California's offset program. Nevertheless, it is notable that the BLM subsequently opted to regulate 

methane emissions from oil and gas operations but not from coal mines, and that the BLM repre

sentative conveyed that the California protocol was part of the federal agency's deliberations. \X'e 

believe this example illustrates the potential for carbon offset programs to delay or weaken legally 

binding climate regulations. 
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d. Creating incentives for only some activities that reduce emissions 

To avoid over-crediting, offset protocols generally exclude project types likely to result in non

additional crediting. \X'hile necessary, such exclusions can lead to unintended effects. For example, 

the MMC Protocol excludes projects at active underground mines that capture methane for injection 

into the natural gas pipeline network because ARB determined that projects of this type are com

mon practice and therefore non-additional. Since pipeline injection is ineligible under California's 

offset program, but flaring remains eligible at qualifying drainage wells, tnine operators face a choice. 

Jf they sell captured methane into the natural gas pipeline network, they receive the market value of 

methane's use as a fuel. Alternatively, mine operators could choose to flare the captured methane, 

which would be eligible for carbon offset credits. 

Figure 1 illustrates the relative revenues from pipeline injection versus flaring for different com

binations of carbon and natural gas prices. Since capital costs are often lower for flaring than for 

pipeline injection (Somers, Burklin, McClutchey, & Cote 2013) and are not taken into account in 

Figure 1, flaring methane instead of capturing it for beneficial use may be preferable under a wider 

range of conditions. Given current and likely future carbon market prices (Borenstein et al. 2017), 

flaring captured methane for carbon credits is likely to be much more valuable than the productive 

use of that methane-even under relatjvely high natural gas prices that occurred prior to the expan

sion of unconventional hydrocarbon resource production in the United States. 

The MMC Protocol excludes projects that flare methane from wells that captured and injected 

methane into pipelines within the previous year. Because protocol eligibility criteria are determined 

for each drainage well, however, this restriction does not affect the incentives for operators of new 

wells or mines, or of wells for which pipeline injection ceased for at least one year. Operators of the

se wells who may have chosen to sell methane into a pipeline in the absence of the protocol may 

now have a financial incentive to flare this methane instead to earn carbon credits. In these cases, 

the protocol would not only result in non-additjonal creditjng, but would also have the added impact 

of Haring methane that would otherwise have been put to productive use as a fuel. 

6. Discussion and Conclusions 

Drawing on examples from the development of two offset protocols, we examine how California's 

standardized approach to carbon offset program design addresses three interrelated challenges: as

sessing project additionality, estimating baseline emissions, and avoiding perverse incentives that in

crease em1ss1ons. 

By concentrating decisions about project eligibility and emission reduction estimates in the pro

tocol development process, California's standardized approach reduces some of the governance 

challenges associated with project-by-project assessments used by first generation o±Iset programs. 

In particular, the standardized approach offers the ability to address additionality and avoid over

crediting for the portfolio of carbon offset projects as a whole using project type exclusions, con

servative methods for estimating emissions reductions, and discount factors. Protocol-level addi

tionality detenninations and methods for estimating emissions reductions also lessen transaction 
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costs for project developers by reducing the need for expensive and complicated project-level analy

sis. Finally, California's protocol-scale approach facilitates public stakeholder participation in pro

gram decisions (Haya et al. 2016). 

However, California's approach does not resolve the significant uncertainty surrounding emis

sion reductions credited to carbon offsets. Assessments of additionality, counterfactual baseline sce

narios, and the effects of perverse incentives are inherently uncertain. Using detailed examples from 

the 1\1ine Methane Capture and Rice Cultivation protocols, we describe a range of ways that uncer

tainty manifests in California's offset program. Ultimately, the risk of over-crediting can be reduced, 

but not eliminated, with careful analysis, conservative design decisions, and ongoing monitoring of 

program outcomes. 

a. Recommendations for improvement 

ARB could reduce the risk of over-crediting with three reforms to its offset protocol design and re

view processes. 

First, ARB should improve the way it applies its "common practice" assessment to address addi

tionality. As discussed in the context of the MMC protocol, non-additional crediting can be reduced 

by focusing the assessment on emissions, rather than projects; on feasible projects, rather than all 

possible projects of a certain type; and on project type sub-categories individually to filter out those 

with high over-crediting risks. 

Second, ARB should conduct and periodically review an explicit, quantitative analysis of the ex

pected portfolio-level balance of over-crediting and under-crediting. Protocol-level eligibility criteria 

enable all qualifying projects to participate and earn offset credits, including those that are non

additional but satisfy the requisite criteria. To avoid over-crediting, regulators could deliberately 

choose to under-credit calculated reductions from each participating project such that the credits 

awarded to projects under the protocol reflect the best estimate of net reductions achieved by the 

protocol across all projects, while being cognizant that this approach could make some truly addi

tional projects uneconomic. Ideally, protocol development would involve four estimates: (1) ex

pected business-as-usual trends that lead to non-additional but eligible projects (non-additional cred

its), (2) expected additional projects (additional credits), (3) under-crediting from conservative pro

tocol methods, and (4) explicit discount factors designed to counterbalance any remaining over

crediting. Additionality would be preserved at the protocol level if total credits generated by a proto

col do not exceed conservative estimates of the effect of the offset protocol on emissions. Assump

tions about business-as-usual and additional project development should be reassessed periodically, 

enabling the regulator to dynamically modify project type exclusions, emission estimation methods, 

and discount factors. \XThile these e.Y ante and ex post assessments involve substantial uncertainty and 

subjective expert judgment, performing these assessments would explicitly improve transparency, 

accountability, and policy effectiveness. 

Third, ARB should assess, monitor, and take precautions to avoid the risk of creating perverse 

incentives that increase emissions. For example, profits created by California's Mine Methane Cap-
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ture Protocol could create incentives for coal mine owners to keep mines operating longer than they 

otherwise would, or to flare methane that they would otherwise capture for productive use as fuel. 

Experience with the Mine Methane Capture Protocol suggests that it may have influenced federal 

decisions not to regulate methane emissions from coal mines on federally-owned lands during the 

Obama Administration. A "do no harm" approach would carefully assess and monitor these poten

tial effects, excluding project types with the potential for significant perverse incentives. Fundamen

tally, however, perverse incentives are difficult to avoid. 

b. Implications for governance 

Even with best practice protocol design and updating, carbon offsets' emission reductions are inher

ently uncertain because offsets pay for reductions, rather than charge for emissions. Estimating 

emission reductions requires a regulator to quantify the emissions of an unknowable counterfactual 

scenario, as well as estimate the proportion of eligible offset projects that will be non-additional. Pqy

itzg for reductions can create a range of perverse incentives, such as by improving the profitability of 

high-emitting activities, inducing a shift in activity rather than net reduction in emissions, and creat

ing a disincentive for governments to regulate emissions. 

Whether conducted explicitly or implicitly, uncertainty management in carbon offset programs 

illustrates a critical disconnect between the perception and practical function of cap-and-trade pro

grams that feature large offset programs. Cap-and-trade programs are often promoted as market

oriented solutions that allow the free market to identify the least-cost compliance portfolio with 

minimal direction from government (e.g. Washington Post Editorial Board 2016). In turn, offsets 

are often seen as an essential mechanism for containing compliance costs and voluntarily extending 

carbon price incentives to sectors not covered by cap-and-trade. Yet the practical operation of offset 

programs rests on a complex set of government-determined protocol standards needed to manage 

uncertainty in reductions achieved. The choices regulators make about what project types to target 

with protocols and how to calculate reductions under those protocols drive outcomes in the market. 

Therefore, to the extent that offsets are used to deliver a substantial share of emission reductions (as 

is the case in California), program outcomes will be strongly influenced by government priorities and 

quality judgments, rather than primarily determined by private actors' decisions. 

Instead of thinking of offset credits as equivalent to reductions under an emissions cap, it may 

be more useful to think of offsets as a government-intermediated incentive program in which regu

lated emitters invest in lieu of directly complying with emission limits. Like most programs that cre

ate financial incentives for behavior change, the effect on emissions is difficult to assess because of 

uncertainty in how much the change in practice would have occurred regardless of the new incen

tive, uncertainty in the emissions associated with the counterfactual scenario, and uncertainty about 

the effects of its incentives outside of project boundaries. Just as with any other government incen

tive program, outcomes are largely determined by government decisions about which types of activi

ties receive support and the methods used to estimate program effects. As a result, we suggest that 

the emission reductions credited under offset protocols are fundamentally different from reductions 
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measured under carbon pricing policies, both in terms of the ability to quantify and verify emission 

reductions and the role of government in decision-making. 

Public comments at ARB offset workshops indicate that stakeholders hold profoundly different 

views of the offset program's purpose. Some emphasize the role offsets play in helping California 

meet its target for reducing emissions. Others view offsets primarily as a much-needed source of 

funding for activities that reduce emissions and increase co-benefits in uncapped sectors. Offsets are 

often portrayed as win-win, delivering both benefits at once (Anderson, Field, & Mach 2017). Our 

experience with protocol development, detailed here, shows that decisions about program size and 

stringency involve trade-offs between these goals. An offset program that prioritizes the environ

mental integrity of the cap-and-trade program needs to carefully target project types that are not al

ready being implemented on their own and for which emissions reduction estimates are relatively 

certain. Such a program could miss many promising opportunities to reduce emissions in the sectors 

eligible for offset credits. For example, some of the most promising opportunities can be excluded 

because they have a high risk of being non-additional, such as pipeline injection at underground coal 

mines under the Mine Methane Capture Protocol. As another example, strict monitoring require

ments for rice cultivation projects give greater confidence in credited reductions, but also diminish 

offsets' financial incentives, especially for smaller projects. In turn, high compliance costs may ex

plain the lack of any participation in the Rice Cultivation Protocol so far. These tradeoffs illustrate 

another fundamental tension in the use of offsets as a form of climate policy. 

Our observations also indicate a critical governance challenge facing carbon pricing policies that 

rely on offsets. In order to address uncertainty and contain the risk of over-crediting, offset program 

regulators must invest in substantial, ongoing, and often under-appreciated regulatory oversight. Yet 

to date, governance of environmental integrity concerns in the California offsets program is focused 

on the initial development of protocol rules, rather than their ongoing oversight and reform. For

malizing the analytical framework and processes used to manage offsets integrity could provide op

portunities for evidence-based improvement. 

Rather than eliminate the risk of over-crediting, California's standardized approach to offset 

program design shifts risk from project-level assessments to protocol-level design decisions. Careful 

interdisciplinary analysis and conservative protocol design decisions are needed to contain the risk of 

over-crediting; policymakers must also invest sufficient resources in ongoing program oversight. 

Nevertheless, even the most careful and conservative program design and oversight process will re

sult in significant uncertainty in trne emission reductions. Offsets allow regulated entities to emit 

more than the program cap levels, in exchange for a corresponding but less certain amount of reduc

tions outside of the cap. Thus, where carbon offsets play a significant role in the total reductions 

expected under a cap-and-trade program-as they do in California-they risk lessening total emis

sion reductions achieved by the cap-and-trade program and increase uncertainty in whether the 

emissions target has been achieved. 
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Figure 1. Income from flaring methane for offset credits versus sale of natural gas 

(a) Breakeven analysis for methane, offsets value vs. fuel value 
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(b) Histogram of monthly natural gas prices, U.S. Henry Hub (1997-2019) 
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Natural gas captured at drainage wells can be sold for fuel, or, if eligible for the MMC Protocol, flared to 

generate carbon offset credits. Panel (a) shows the market conditions under which flaring will be more 

valuable (top area) and under which fuel sales will be more valuable (bottom area). Dashed lines indicate 

California's minimum carbon price floor in 2021 and 2030, as well as the maximum price ceiling in 2021 and 

2030. Panel (b) shows a histogram of monthly natural gas prices from 1997-2019, which have generally 

ranged from $3-8/thousand cubic feet (mcf), with recent prices in the $2-4/mcf range (U.S. EIA 2019a). If 

carbon prices remain near program minimums, then flaring methane to sell offset credits will generate higher 

revenues than selling methane as fuel, unless natural gas prices reach historically high levels. At carbon prices 

a few dollars above the minimum carbon price, drainage wells will generally profit more from offset sales, no 

matter the price of natural gas. This analysis indicates that mine owners face a perverse incentive: it is more 

profitable under a wide range of scenarios to flare methane captured from drainage wells, even if it would be 

economic to capture the methane for productive, private use. 
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About This Report 
This report discusses the role of the voluntary carbon market and provides an overview of the most 

important currently available carbon offset standards. It compares the following standards side-by

side, outlining the most pertinent aspects of each: 

• Clean Development Mechanism (COM) 

• Gold Standard (GS) 

• Voluntary Carbon Standard (VCS) 

• VER+ 

• The Voluntary Offset Standard (VOS) 

• Chicago Climate Exchange (CCX) 

• The Climate, Community & Biodiversity Standards (CCBS) 

• Plan Vivo System 

• ISO 14064-2 

• WRI/WBCSD GHG Protocol for Project Accounting 

The report is meant to be a comprehensive reference. To maximize the readability and transparency 

of the report, we distinguish between the following types of information: 

• Background information describes principles and mechanisms of the offset market in 

general. This report uses the COM as the baseline standard against which all the other 

standards are compared. It also includes an explanation of the COM project cycle and the 

main actors involved in COM offset projects. The information in these sections is presented 

as objectively as possible and with minimal editorializing. The appendices include further 

background information. Background information appears in black. 

• Standard Comparisons and Summaries include specific information about each standard 

as well as comparison tables. The information in these sections is presented as objectively as 

possible and with minimal editorializing. Standard comparisons and descriptions are titled in 

blue or on a blue background. 

• Authors' Comments are sections where the authors express their opinions and value 

judgments. Editorial comments and opinions about each standard can be found at the end 

of the standard description. In their brief comments, the authors focus on what they consider 

the main strengths and weaknesses of each standard. Editorial comments are indicated by a 

vertical bar on the left. 

Many of the standards we have reviewed are young and have few implemented projects. Our 

assessment relies on comparing the requirements of each standard and does not include project 

comparisons. Judging the standards based on their performance in the real world will be impossible 

until at least a few projects have been implemented under each of them. 

We hope that the layout and structure of this paper will allow a diverse audience of consumers, 

offset professionals and project developers to find the information they are looking for. 
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Executive Summary 
In order to preserve a high probability of keeping global temperature increase below 2 degrees 

Centigrade, current climate science suggests that atmospheric C02 concentrations need to peak 

below 450ppm. This requires global emissions to peak in the next decade and decline to roughly 

80% below 1990 levels by the year 2050 (Baer and Mastrandrea, 2006). Such dramatic emissions 

reductions require a sharp move away from fossil fuel, significant improvements in energy efficiency 

and substantial reorganisation of our current economic system. This transition can only be achieved 

by far-reaching national and international climate policies. 

Carbon offsetting is an increasingly popular means of taking action. By paying someone else to 

reduce GHG emissions elsewhere, the purchaser of a carbon offset aims to compensate for- or 

"offset"- their own emissions. Individuals seek to offset their travel emissions and companies claim 

"climate neutrality" by buying large quantities of carbon offsets to "neutralize" their carbon footprint 

or that of their products. 

Carbon offset markets exist both under compliance schemes and as voluntary programs. 
Compliance markets are created and regulated by mandatory regional, national, and international 

carbon reduction regimes, such as the Kyoto Protocol and the European Union's Emissions 

Trading Scheme. Voluntary offset markets function outside of the compliance markets and enable 

companies and individuals to purchase carbon offsets on a voluntary basis (see chapter 2.2). With 

more than € 20 billion' traded in 2006 (Capoor & Ambrosi, 2007), carbon markets are already a 

substantial economic force and will likely grow considerably over the coming years. The voluntary 

market, although much smaller than the compliance market, (€62.6 million in 2006; Hamilton, 2007) 

is also growing rapidly. 

This report discusses the role of the voluntary carbon offset market and provides an overview and 

guide to the most important currently available voluntary carbon offset standards using the Clean 

Development Mechanism (COM) as a benchmarkt. The report compares the standards side-by-side 

and outlines the most pertinent aspects of each. The evaluated standards are: 

• Clean Development Mechanism (COM) 

• Gold Standard (GS) 

• Voluntary Carbon Standard 2007 (VCS 2007) 

• VER+ 

• The Voluntary Offset Standard (VOS) 

• Chicago Climate Exchange (CCX) 

• The Climate, Community & Biodiversity Standards (CCBS) 

• Plan Vivo System 

• ISO 14064-2 

• GHG Protocol for Project Accounting 

Carbon offset markets have been promoted as an important part of the solution to the climate crisis 

because of their economic and environmental efficiency and their potential to deliver sustainability 

co-benefits through technology transfer and capacity building. The voluntary offset market in 

particular has been promoted for the following reasons: 

Possibility of Broad Participation 
The voluntary carbon market enables those in unregulated sectors or countries that have not 

ratified Kyoto, such as the US, to offset their emissions. 

* All monetary figures were converted to euros, using the exchange rate from Feb, 5, 2008 of 1 USD = 0.67 euros. 
Standard fees listed in USD were left unchanged. 

t The terms GHG offset standard and carbon offset standard are used as synonyms. 
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Preparation for Future Participation 
The voluntary carbon market enables companies to gain experience with carbon inventories, 

emissions reductions and carbon markets. This may facilitate future participation in a regulated 

cap-and-trade system. 

Innovation and Experimentation 
Because the voluntary market is not subject to the same level of oversight, management, and 

regulation as the compliance market, project developers are more flexible to implement projects 

that might otherwise not be viable (e.g. projects that are too small or too disaggregated). 

Corporate Goodwill 
Corporations can benefit from the positive public relations associated with the voluntary 

reduction of emissions. 

Most importantly, voluntary and compliance offset mechanisms have the potential to strengthen 

climate policies and address equity concerns: 

Cost-effectiveness that allows for deeper caps or voluntary commitments. 
By decreasing the costs of reductions, offsets can in principle make a compulsory mandate more 

politically feasible and a voluntary target more attractive, thereby accelerating the pace at which 

nations, companies, and individuals commit to reductions. 

Higher overall reductions without compromising equity concerns. 
One of the greatest challenges of climate protection is how to achieve the deep global emissions 

reductions required while also addressing the development needs of the poor. Historically, 

developed nations have been responsible for a much larger share of the increase in atmospheric 

GHG concentrations than developing countries. But to achieve climate stabilisation, emissions 

must be curbed in all countries, both rich and poor. Offsets may be one way out of the 

conundrum of needing to achieve steep global emissions reductions while at the same time 

allowing poor nations to develop. This has not been the case thus far because the emissions 

reductions undertaken have been too small to be significant. Small reduction targets allow 

participants to tinker at the margins and avoid the kind of restructuring that is needed to achieve 

climate stabilizations. While taking on considerable domestic emissions reductions, industrialized 

countries could, through offsets, help finance the transition to low-carbon economies in 

developing nations. In other words, offsets might allow equity to be decoupled from efficiency, 

and thus enable a burden-sharing arrangement that involves wealthier countries facilitating 

mitigation efforts in poorer countries'. 

Yet carbon offsetting is not without its critics. A recent flurry of media reports has criticised the poor 

quality of carbon offsets projects in both the compliance and the voluntary market (e.g. Financial 

Times, 2007). Recent research reports have pointed out that a significant number of offsets come 

from projects that would have been implemented anyway (i.e. are non-additional, see section 5.1) 

(Schneider, 2007; Haya, 2007) Critics have also raised concerns over equality and fairness based 

on the argument that carbon offsetting enables developed nations to perpetuate unsustainable 

lifestyles by funding carbon projects in developing countries. Some argue that these projects rarely 

lead to benefits for the host community, and have gone so far as to call the offset market a form 

of carbon colonialism (Eraker, 2000). Others assert that accounting methods for offsets are too 

inaccurate to justify claims of real emission reductions or to support the achievement of'carbon 

neutrality: The voluntary offset market in particular has been criticised for its lack of transparency, 

quality assurance and third-party standards. 

To address these shortcomings, over a dozen voluntary offset standards have been developed in the 

last few years. Each standard has a slightly different focus and none has so far managed to establish 

itself as the industry standard. Some closely mirror compliance market standards, while others take 

* For an in-depth analysis of such a potential climate and equity framework, see the Greenhouse Development Rights 
Framework (Baer et al 2007) 
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a more lenient approach in order to lessen the administrative burden and enable as many credits as 

possible to enter the market. Certain standards are limited to particular project types (e.g. forestry) 

while others exclude some project types in order to focus on the social benefits of carbon projects. 

It is important to note that the vast majority of voluntary offsets are currently not certified by any 

third-party standard. This is likely to change over the coming years. 

General Standard Information 

The summary table provides broad comparisons and summaries of the standards. Each of the 

criteria is briefly put in context and explained below. 

Main Supporters 
'Main Supporters' lists the type of stakeholder associated with each standard. Each of the 

reviewed standards has been developed and is supported by different groups of stakeholders. 

The types of stakeholders reflect to some extent the goal of the standard. 

Market Share 
Not all standards are equally influential. 'Market Share' indicates the size of each of the standards, 

and thus to some extent reflects the standard's importance. 

Price of Offsets 
'Price of Offsets' indicates the cost of one offset representing the reduction of 1 tonne of C02e. 

Offset prices depend on many different parameters, such as the type of project, the location, 

market demand, stringency of the standard requirements, etc. The pricing given in this column 

indicates average prices for different projects as of early 2008 (see chapter 7.) 

Authors' Comments 

The Authors' comments state the perceived goal of each standard and any relevant information 

about the standard. More in-depth commentary and information about each standard can be 

found in chapter 7. 

Additionality 

Additionality tests attempt to establish whether an offset project would have happened anyway. 

A major limitation of offset systems based on project-based mitigation is that emission reductions 

have to be measured against a counterfactual reality. The emissions that would have occurred if the 

market for offsets did not exist need to be estimated in order to calculate the quantity of emissions 

reductions that the project achieved. This hypothetical reality cannot be proven; instead, it must be 

inferred and its definition is always to some extent subjective (see chapter 5.1 ). 

Additionality Tests (relative to CDM) 

The COM additionality tool (see appendix B) most commonly used for testing the additionality of 

COM projects was developed carefully over several years. In this column it is used as a reference 

against which the other standards' project-based additionality testing procedures are compared: 

+ Requirements go beyond and are more stringent than COM rules 

Requirements are less stringent than COM 

Requirements are the same or very similar to COM 

N/A Not Applicable 

Although the COM additionality tool is well respected, it does not guarantee that only additional 

projects are approved. Recent reports have shown that despite the fact that the additionality tool 

is required for all COM projects, it is likely that a significant number of non-additional projects 

are registered (Schneider, 2007; Haya, 2007). Similar studies have not yet been carried out for VER 

projects. It is therefore impossible to know ifVER standards likely have a higher or lower percentage 

of additional projects. It remains to be seen how well these standards will succeed in implementing 

their additionality requirements. 
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Some of the standards, such as the VCS and the VER+, plan to develop performance-based 

additionality tools (also called benchmark tools). By shifting the tasks of establishing a baseline 

from the project developer to the standard-setting organisation, benchmark tools could potentially 

increase transparency and decrease administrative burden for project developers. Yet such 

approaches also harbour the danger of certifying too many free riders. Benchmark rules will have to 

be closely examined to ensure that they minimize or mitigate the effects of non-additional offsets 

(see chapter 5.1 ). 

Approval Process 

Although offset markets are relatively straightforward in principle, they have been anything but 

straightforward to implement in practice. In part, this may be attributed to the inevitable birthing 

pains associated with creating institutions and stabilizing new markets. But problems also arise 

from inherent structural problems inherent in the conception of offset markets. Offset markets 

lack a critical competitive check found in well functioning markets, in which the interests of buyer 

and seller are naturally balanced against each other. In offset markets, both the seller and the 

buyer benefit from maximizing the number of offsets a project generates. This issue can partially 

be mitigated by imposing stringent requirements for auditors and an additional approval process 

though the standard organisation (see chapter 5.6). 

Another conflict of interest arises from the fact that auditors are currently chosen and paid by a 

project's developer. There is thus pressure on auditors to approve projects in order to preserve 

their business relationships with the developers. This compromises the auditors' independence 

and neutrality. To account for this dynamic, offset markets need an administrative infrastructure to 

ensure that auditors' estimates of project reductions are reasonable. 

Third-party Verification Required 
To minimize the number of"free riders;' most standards require third-part auditors to verify the 

emissions reductions. 

Separation of Verification and Approval Process 
Fundamental differences exist among standards as to how projects are reviewed and approved. 

Under the COM, projects are verified by third-party auditors and then reviewed, approved 

or rejected by the COM Executive Board. Most voluntary offset standards do not have such a 

body to review and approve the projects after the auditors have verified them. Projects are 

simply approved by the auditors themselves. The lack of a standard body which approves 

projects exacerbates conflicts of interest, particularly where auditors are selected and paid for 

by the project developer. None of the voluntary standards have specific procedures in place to 

review the approved auditors nor to allow for sanctions against or the discrediting of an under

performing auditor (see chapter 5.6). 

Registry 
Carbon offset registries keep track of offsets and are vital in minimizing the risk of double

counting, that is, having multiple stakeholders take credit for the same offset. Registries also 

clarify ownership of offsets (see chapter 5.7). 
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Offset Project Information 

Each standard accepts different types of offset projects. The COM, for example accepts all projects 

that reduce the six GHGs listed in the Kyoto Protocol, with the exception of the protection of 

existing forests (REDO), nuclear energy, and HFC destruction from new facilities (see chapter 5.2). 

Project Types 

REDO= Reduced Emissions from Degradation and Deforestation 

EE = Energy Efficiency 

RE = Renewable Energy 

lUlUCF = land Use, land-Use Change and Forestry= Bio-Sequestration 

Excludes Project Types with High Chance of Adverse Impacts 

Some project types are more likely to have adverse social and environmental impacts. Some 

standards therefore exclude these projects types, such as tree plantations and monocultures 

which are detrimental to biodiversity and can negatively impact watersheds or large hydro 

projects, which can displace large numbers of people. 

Sustainable Development 

Co-benefits are social and environmental benefits that go beyond the GHG reduction benefits 

of offset projects. Such benefits include job creation, improved local air quality, protected and 

enhanced biodiversity, etc. The Clean Development Mechanism (COM) was approved by developing 

nations specifically because offset projects were not only to provide cost-effective reductions for 

Annex 1 countries but also development benefits for the host countries. In other words, to qualify 

as a COM project, the original intention was that a COM project would have to deliver development 

benefits. In practice, the COM has failed to consistently deliver such development and sustainability 

benefits (Holm Olsen, 2007; Sutter and Parref\o, 2007; see chapter 5.5.) 

Co-Benefits (relative to CDM) 

Voluntary standards vary in their requirements for co-benefits. This column highlights the co

benefit requirements of each standard, comparing them to the requirements of the COM. 

Many of the voluntary carbon offset standards that have been developed in the last few years 

represent a step in the right direction. They help address some of the weaknesses in the current 

offsetting process and foster climate mitigation projects. The voluntary market in particular has 

helped to shape climate actions in countries that have thus far been reluctant to enact strong 

policies. Even with far reaching cap-and-trade policies expected to be enacted in the medium term, 

there will likely always be room for a voluntary market. The demand for voluntary offsets will come 

from private and corporate actors who wish to go beyond regulatory requirements and will be 

supplied by mitigation projects in sectors that are not capped. Well-designed standards will help 

the voluntary market mature and grow. 

EXECUTIVE SUMMARY ix 

CSD0074260 



~ 
.! .. 
0 
c. 
c. 
:I 

11'1 
c ·; 

:::E 

Clean Development Mechanism 

UNFCCC Parties large 

Ill ... 
.!!~ 
;.-C ... u 
:: 0 
Ill ... 
c cu 
.2 .~ 
=S.i 
"tl cu 
CC.!:. 

c 
0 

-..:: 
Ill ... 

!E 

~ 
~ 
.. "tl 
Ill cu c. .. -c ·:; 
.~ tT .c cu 
1-C::: 

yes 

c 
0 

-..:: 
Ill Ill 
... Ill 

!E el 
~£ o-; 
c > 
0 2 
... c. 
Ill c. 
:; cc 
C."tl 
cu c 

11'1 Ill 

yes 

~ ... 
Ill 

·~ 
a: 

yes 
All minus 

REDD, new 
H FC, nuclear 

no 

Ill ... 
cu 
~ 
0 
0 
cu ... 

·;: 
c. 

€14-30 

Authors' Comments: The CDM is part of the Kyoto protocol and aims to create economic efficiency while also delivering 
development co-benefits for poorer nations. It has been successful I in generating large numbers of offsets. 
Whether it also has delivered the promised development co-benefits is questionable. 

Gold Standard 

Environmental NGOs 
(e.g.WWF) 

small but 
growing 

yes yes Planned EE, RE only yes + 
VERs: €1 0-20 
CERs: up to €1 0 
premium 

Authors' Comments: The GS aims to enhance the quality of carbon offsets and increase their co-benefits by improving and 
expanding on the CDM processes. 1 For large scale projects the GS requirements are the same as for CDM. 
Yet unlike CDM, the GS also requires the CDM additionality tool also for small-scale projects. 

Voluntary Carbon Standard 2007 {VCS 2007) 

Carbon Market Actors I new· likely I I I I I (e.g. lETA) to b~ large =2 yes no Planned 
All minus 
new HFC 

no €5-15 3 

Authors' Comments: The VCS aims to be a universal, base-quality standard with reduced administrative burden and costs. 
2 The VCS plans to develop performance based additionality tests. These tools have not yet been 
developed and are thus not included in this rating. 3 Prices are for projects implemented underVCS ver. 1. 

VER+ 

Carbon Market Actors I small. but 
(e.g. TOV SOD) growmg yes 

I 
CDM minus I 
large hydro yes €5-15 

Authors' Comments: VER+ offers a similar approach to CDM for project developers already familiar with CDM procedures for 
projects types that fall outside of the scope of CDM. 

Chicago Climate Exchange {CCX) 

CCX Members and lluasrge in the I 
Carbon Market Actors 

yes All no €1.2-3.1 4 

Authors' Comments: CCX was a pioneer in establishing a US carbon market. Its offset standard is part of its cap-and-trade 
programme. 4 Sales in USD: $1.8-4.5 per metric tonne (October 07-February 08) 

Voluntary Offset Standard {VOS) 

Financial Industry and I N/A I 
Carbon Market Actors I yes I no I Planned I ~~: ~~~~~ I yes N/A 

Authors' Comments: VOS closely follows CDM requirements and aims to decrease risks for offset buyers in the voluntary market. 

Climate, Community and Biodiversity Standards {CCBS) 

Environmental 
NGOs (e.g. Nature 
Conservancy) and 
large corporations 

large for 
LULUCF no N/A LULUCF yes 

Authors' Comments: The CCBS aims to support sustainable development and conserve biodiversity. 

+ €5-10 

5The CCBS is a Project Design Standard only and does not verify quantified emissions reductions. 

Plan Vivo 

Environmental and 
social NGOs I very small LULUCF yes + €2.5-9.5 

Authors' Comments: 
Plan Vivo aims to provide sustainable rural livelihoods through carbon finance. 6 1t verifies and sells ex-ante 
credits only. Third party verification is not required but recommended. 
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1. Introduction 
"Carbon, the currency of a new world order" (Paul Kelly, The Australian, 21 March 2007) 

Public awareness of the threat of climate change has risen sharply in the last couple of years and an 

increasing number of businesses, organizations and individuals are looking to minimize their impact 

on the climate. 

To effectively address the threat of climate change, we need comprehensive and stringent policies 

to reduce greenhouse gas (GHG) emissions at national and international levels. At the same time, 

voluntary individual and corporate climate action can be essential for creating the public awareness 

and constituency needed for policy change. 

Individuals and organizations can most effectively lower their own carbon footprints by improving 

energy efficiency (e.g. in their homes, offices, or factories), relying on lower-emission products (e.g. 

buying locally grown food), and changing consumption patterns (e.g. home size, travel choices). 

Beyond this, carbon offsets' are gaining prominence as a tool to compensate for emissions. By 

paying someone else to absorb or avoid the release of a tonne of C02 elsewhere, the purchaser of a 

carbon offset can aim to compensate for or, in principle, "offset" their own emissions. This is possible 

because climate change is a non-localized problem; greenhouse gases spread evenly throughout 

the atmosphere, so reducing them anywhere contributes to overall climate protection. 

Yet carbon offsetting is not without its critics. A recent flurry of media reports has criticized the poor 

quality of carbon offsets projects in both the compliance and the voluntary market (e.g. Financial 

Times, 2007). Recent research reports have pointed out that a significant number of offsest come 

from projects that would have been implemented anyway (i.e. are non-additional, see chapter 5.1) 

(Schneider, 2007; Haya 2007) Many have also raised issues of equality and fairness based on the 

argument that carbon offsetting enables developed nations to perpetuate unsustainable lifestyles 

by funding carbon projects in developing countries. Some critics have pointed out that these offset 

projects rarely lead to benefits for the host community and have gone as far as calling the offset 

market as a form of carbon colonialism (Eraker, 2000.) Others assert that accounting methods for the 

offsets are too inaccurate to justify claims of real emission reductions or to support the achievement 

of'carbon neutrality: 

Despite these critiques, the carbon markets are growing rapidly. With more than € 20 billiont traded 

in 2006 (Capoor & Ambrosi, 2007), carbon markets are already a substantial economic force and will 

likely grow considerably over the coming years. It is therefore important to focus the discussion on 

how to use these markets most effectively to: 

• Contribute to climate protection through real and additional, permanent, and verifiable 

greenhouse gas (GHG) reductions, while limiting unintended negative consequences. 

• Reduce GHG emissions in an economically efficient way. 

• Enhance the social and environmental benefits to project hosts. 

• Stimulate social and technological innovation and participation by new actors sectors and 

groups. 

• Create and build constituencies for more effective and comprehensive national and 

international solutions. 

• Avoid perverse incentives that could stymie broader climate protection actions and policies. 

• Synergistically work with other climate protection measures. 

* Carbon offset and carbon credit are synonymous terms, yet the term carbon credit is more often used when referring 
to the compliance markets, such as CDM. The term carbon offset is more often used when referring to the voluntary 
market. 

t All monetary figures were converted to euros, using the exchange rate from Feb, 5, 2008 of 1 USD = 0.67 euros. 
Standard fees listed in USD were left unchanged. 
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The voluntary offset industry has recognized the need for quality assurance in order to restore the 

credibility of the offset market. Over a dozen voluntary offset standards have been developed in the 

last few years. Yet no single standard has so far managed to establish itself as the industry standard. 

Each standard has a slightly different focus. Some closely mirror compliance market standards, 

while others take a more lenient approach in order to lessen the administrative burden and enable 

as many credits as possible to enter the market. Certain standards are limited to particular project 

types (e.g. forestry), while others exclude some project types in order to focus on the social benefits 

of carbon projects. It is important to note that the vast majority of voluntary offsets are currently not 

certified by a third-party standard. This is likely to change over the coming years. The next chapters 

provide an overview of the carbon markets in general and the compliance and voluntary offset 

markets. 

2. Market Overview 
In order to understand the carbon markets, it is important to recognize the differences between 

two fundamentally different types of carbon commodities, allowances and offsets, and the systems 

that create them. The first, allowances, are created by cap-and-trade systems. The second, offsets or 

carbon credits, are created by baseline-and-credit systems (also sometimes called a project-based 

system). 

Under a cap-and-trade system, an overall cap is set to achieve emissions reductions. Each of the 

participants within a cap-and-trade system (usually countries, regions or industries) is allocated a 

certain number of allowances based on an emissions reduction target. In a cap-and-trade system 

the cap constitutes a finite supply of allowances, set by regulation and political negotiation. These 

allowances are then neither created nor removed, but merely traded among participants. This finite 

supply creates a scarcity and drives the demand and price for allowances. 

A cap-and-trade system aims to internalize (some of) the costs of emissions, and thus drives 

actors to seek cost-effective means to reduce their emissions. The challenge in a cap-and-trade 

programme is to determine the appropriate level at which to set the cap, which should be stringent 

enough to induce the desired level and rate of change, while minimizing overall economic costs. 

A baseline-and-credit system in contrast, does not entail a finite supply of allowances. It does 

not involve projects that are implemented under the umbrella of a cap-and-trade system. Rather, 

more credits are generated with each new project implemented. These credits can then be used by 

buyers to comply with a regulatory emission target, to "offset" an emitting activity (such as an airline 

flight), or to be a "carbon neutral" organisation with zero "net" emissions. 

In a baseline-and-credit system a carbon offset buyer can only legitimately claim to offset his 

emissions if the emissions reductions come from a project that would not have happened anyway. 

This concept is called additionality in the carbon markets, and refers to the requirement that"[ ... ] 

reductions in emissions[ ... ] are additional to any that would occur in the absence of the certified 

project activity" (Kyoto Protocol in Article 12.5). Under a cap-and-trade system it is the cap and the 

allocations rules that drives demand, and determines the level of emissions reduction. Activities that 

are undertaken in response to the pressure of the cap therefore do not need to prove that they are 

additional. Additionality is discussed in detail in chapter 5.1. 

Cap-and-trade systems often allow for a certain number of offsets to come from emissions 

reductions that are generated by projects that are not covered under the cap (i.e. from baseline-
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and-credit systems)'. Under a cap-and-trade system the covered sources (for example power 

producers) have an obligation to reduce their emissions. If these covered sources cannot buy 

offsets, they will have to reduce their emissions in some other way (e.g. by buying allowances or 

by increasing efficiency in their plants). If they can buy offsets and these come from projects that 

are fully additional, then the offsets replace reductions that the cap-and-trade participant would 

have had to otherwise achieve himself. In other words, under a cap-and-trade system, offsets do 

not lead to emissions reductions beyond the target set by the cap but only cause a geographical 

shift in where the emissions reduction occurs. Therefore, non-additional offsets sold into a cap-and

trade system will actually lead to an increase in emissions since the buyer will not have reduced his 

emissions and the seller will not have offset this increase in emissions. 

In a voluntary system, on the other hand, individuals and companies are not required to reduce their 

emissions. We can therefore assume that they would only do so to a limited extent. The availability 

of offsets enables them to go beyond what they would have done anyway to reduce their own 

emissions. The availability of offsets in the voluntary market may therefore lead to additional 

emissions reduction that would not have happened without the availability of offsets. Buyers in 

the voluntary market can only claim a unique, incremental "offset" reduction if the reduction is 

additional. Yet even without additionality tests, the offset market might induce reductions that 

would not have happened otherwise, because the market will bring investment to some projects 

at the margin. But without clearly established additionality, there is no one-to-one correspondence 

between each credit sold and an additional tonne of reductions. 

TABLE 1 : Distinguishing Features of Cap-and-Trade and Baseline-and-Credit Systems 

Features 

Exchanged 
commodity 

Quantity available 

Market dynamic 

Sources Covered 

Independent third 
party 

Emissions impact 
oftrade 

Cap-and-trade 

Allowances 

Determined by overall cap 

Buyers and sellers have competing and 
mutually balanced interests in allowances 
trades. 

Usually high emitters such as the energy 
sector and energy intensive industries 

Minor role in verifying emissions inventories. 

Neutral, as is ensured by zero-sum nature of 
allowance trades. 

Baseline-and-credit 

Carbon Credits 

Generated by each new project 

Buyers and sellers both have an interest 
in maximizing the offsets generated by 
a project. 

As defined by each standard. Not limited 
to just high emitting sectors. 

Fundamental role in verifying the 
credibility of the counterfactual baseline 
and thus the authenticity ("additionality") 
of the claimed emission reductions. 

Neutral, providing projects are additional. 
Otherwise, net increase in emissions. 

Possible decrease in emissions in the 
voluntary market. 

Cap-and-trade systems exist almost exclusively in the compliance markett. Baseline-and-credit 

systems exist both in the compliance and in the voluntary market. All currently established cap-and

trade programs allow for a limited use of offsets and have an associated offset programme: 

* For example, the EU-ETS allows for CDM credits (CERs) to be used interchangeably with their allowances (EUAs).ln the 
case of the EU-ETS, it is the countries themselves who set the limit on what percentage of CERs are allowed into their 
system. Allowing CERs will de-facto increase the number of available allowances and therefore raises the cap. On the 
other hand, it makes achieving reductions potentially more cost effective. 

t An exception to this is the Chicago Climate Exchange which is a voluntary but legally binding cap-and-trade regime. 
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TABLE 2: Types of Carbon Trading Programs 

Type of Programme Cap-and-Trade 

Compliance Market Emissions Trading under Kyoto 
Protocol 

EU-ETS 

RGGI 

Western Climate Initiative 

Voluntary Market Chicago Climate Exchange (CCX) 

Associated Baseline-and-Credit (Offset) 
Programme 

CDM &JI 

CDM &JI 

RGGI Offset Programme 

under development 

CCX Offset Programme 

Except for the CCX Offset Programme, voluntary offset standards are independent of and function 

outside of a cap-and-trade system'. The following sections provide a brief overview of the 

compliance and the voluntary markets. 

2.1 Compliance Market 

Carbon markets exist both under compliance schemes and as voluntary programs. Compliance 

markets are created and regulated by mandatory national, regional or international carbon 

reduction regimes. 

Cap-and-Trade Systems 

Emissions Trading Under the Kyoto Protocol 
The Kyoto Protocol to the United Nations Framework Convention on Climate Change (UNFCCC) 

established a cap-and-trade system that imposes national caps on the greenhouse gas 

emissions of developed countries that have ratified the Protocol (called Annex B countriest). 

Each participating country is assigned an emissions target and the corresponding number of 

allowances- called Assigned Amount Units, or AAUs. On average, this cap requires participating 

countries to reduce their emissions 5.2% below their 1990 baseline between 2008 and 2012. 

Countries must meet their targets within a designated period oftime by: 

• reducing their own emissions; and/or 

• trading emissions allowances with countries that have a surplus of allowances. This ensures 

that the overall costs of reducing emissions are kept as low as possible; and/or 

• meeting their targets by purchasing carbon credits: to further increase cost-effectiveness of 

emissions reductions, the Kyoto Protocol also established so-called Flexible Mechanisms: the 

Clean Development Mechanism (COM) and Joint Implementation (JI). 

European Union Emissions Trading Scheme 

The Kyoto Protocol enables a group of several Annex I countries to join together and form 

a so-called 'bubble' that is given an overall emissions cap and is treated as a single entity for 

compliance purposes. The 15 original member states of the EU formed such a 'bubble' and 

created the EU Emissions Trading Scheme (EU-ETS). The EU-ETS is a company-based cap-and 

trade system which came into force in 2005. Under this cap-and-trade scheme, emissions are 

capped and allowances may be traded among countries. The EU-ETS is the largest mandatory 

* Although the Gold Standard also certifies CDM credits, it is a voluntary standard. 

t Annex 1 orAnnexB? 
In practice, Annex 1 of the UNFCCC Convention and Annex B ofthe Kyoto Protocol are used almost interchangeably. 
However, strictly speaking, it is the Annex 1 countries that can invest in Jl I CDM projects as well as host Jl projects, 
and non-Annex 1 countries that can host CDM projects, even though it is the Annex B countries that have the emission 
reduction obligations under the Protocol. Note that Belarus and Turkey are listed in Annex 1 but not Annex B; and that 
Croatia, Liechtenstein, Monaco and Slovenia are listed in Annex B but not Annex 1. 
(source: www.cdmcapacity.org/glossary.htm/) 
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cap-and-trade scheme to date. In 2006, it traded 1.1 billion metric tonnes of C02e, valued at 

over €16 billion. There are currently several cap-and-trade compliance schemes that operate 

independently of the Kyoto Protocol. All of these also incorporate a baseline-and-credit 

component to their programme. Three examples are: 

New South Wales GHG Abatement Scheme (NSW GHGAS} 

The NSW GHGAS in Australia aims to reduce greenhouse gas emissions from the power sector. 

It achieves this by using project-based activities to offset the production of greenhouse gas 

emissions. The programme was established in 2003. 

Regional Greenhouse Gas Initiative (RGGI} 

RGGI is a multi-state regional cap-and-trade programme for the power sector in the Northeast 

United States. The RGGI cap-and-trade programme is proposed to start in 2009 and lead to a 

stabilisation of emissions at current levels (an average of 2002-2004 levels) by 2015, followed by 

a 10% reduction in emissions between 2015 and 2020. Some of the programme reductions will 

be achieved outside the electricity sector through emissions offset projects. Offsets serve as the 

primary cost containment mechanism in RGGI; if allowance prices rise above trigger prices, the 

ability for regulated sources to use offsets increases. 

Western Climate Initiative (WCI) 

The WCI is a collaboration of 5 Western US stated and British Columbia launched in early 2007. 

The initiative set a goal of reducing greenhouse gas emissions by 15% from 2005 levels by 2020 

and requires partners to develop a market-based, multi-sector mechanism to help achieve that 

goal, and participate in a cross-border greenhouse gas (GHG) registry. 

Baseline-and-Credit Systems Used within Cap-and-Trade 

The Clean Development Mechanism (CDM) 

The COM allows Annex I countries to partly meet their Kyoto targets by financing carbon 

emission reductions projects in developing countries. Such projects are arguably more cost

effective than projects implemented in richer nations because developing countries have on 

average lower energy efficiencies, lower labor costs, weaker regulatory requirements, and less 

advanced technologies. The COM is also meant to deliver sustainable development benefits to 

the host country. COM projects generate emissions credits called Certified Emissions Reductions 

or CERs- one CER is equal to one tonne of carbon dioxide equivalent- which are then bought 

and traded (see chapter 7.1 for more details on the COM). 

Joint Implementation (JI) 

Joint Implementation works similarly to COM, with the exception that the host country is not 

a developing nation but another Annex I country. The tradable units from Jl projects are called 

Emissions Reductions Units (ERUs). It is not strictly a baseline-and-credit system since it also has 

aspects of a cap-and-trade system, and, notably, both participants have an overall reduction 

target. 

The value of both Jl and COM projects has more than doubled in recent years, reaching a 

combined total of USD 5 billion (EUR 3.9 billion) in 2006 (Capoor & Ambrosi, 2007). Since Jl 

officially starts in 2008, it is not surprising that over 90% of the credits transacted in these 

markets were produced by COM projects. 

The EU-ETS Linking Directive 

The EU linking Directive, which was passed in 2004, allows operators in phase 2 of the ETS to use 

credits from Joint Implementation (JI) and the Clean Development Mechanism (COM) to meet 

their targets in place of emission cuts within the EU. Member States specify a limit up to which 

individual installations will be able to use external credits to comply with the ETS. These limits 

vary between 0% (Estonia) and 22% (Germany) of allowances. There are also restrictions on use of 

CERs from forestry projects and from certain types of large hydro projects. 
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2.2 Voluntary Carbon Markets 
The voluntary carbon markets function outside of the compliance market. They enable businesses, 

governments, NGOs, and individuals to offset their emissions by purchasing offsets that were 

created either through COM or in the voluntary market'. The latter are called VERs (Verified or 

Voluntary Emissions Reductions). It is noteworthy that about 17% of the offsets sold in the voluntary 

market in 2006 were sourced from COM projects (Hamilton, 2007) 

cHART 1 : Carbon Offsets in the Compliance and in the Voluntary Market 

CERs 

COMPLIANCE 
MARKET 

Unlike under COM, there are no established rules and regulations for the voluntary carbon 

market. On the positive side, voluntary markets can serve as a testing field for new procedures, 

methodologies and technologies that may later be included in regulatory schemes. Voluntary 

markets allow for experimentation and innovation because projects can be implemented with fewer 

transaction costs than COM or other compliance market projects. Voluntary markets also serve as 

a niche for micro projects that are too small to warrant the administrative burden of COMt or for 

projects currently not covered under compliance schemes. On the negative side, the lack of quality 

control has led to the production of some low qualityVERs, such as those generated from projects 

that appear likely to have happened anyway (see chapter 5.1 on additionality.) 

2.3 Voluntary and Compliance Carbon Market Size 
Compared to the compliance market, trading volumes in the voluntary market are much smaller 

because demand is created only by voluntary wish to buy offsets whereas in a compliance market, 

demand is created by a regulatory instrument. Because there is much lower demand, because 

quality standards are not widely established, and because they are not fungible in compliance 

markets, carbon offsets sold in the voluntary market tend to be cheaper than those sold in the 

compliance market. 

* When compliance market credits are used for voluntary offsetting, they are retired, thus do not go towards assisting or 
meeting any legally-binding reduction targets. 

t According to project developers, carbon offset project must reduce at least 5,000 metric tonnes of C02 per year in order 
justify the CDM transaction costs. (myclimate, personal communication.) 
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cHART 2: Offset Trading Volumes in the Kyoto and in the Voluntary Markets 

Kyoto Projects (CDM and Jl) 
Total Volume in 2006:466 MtC02 

10% 

(Source: Capoor, 2007; Hamilton 2007) 

Voluntary Offset Projects 
Total Volume in 2006: 13 MtC02 
(excluding CCX transaction of 1 0.3MtC02) 

45% 

D Industrial Gases 

Ill! Energy Efficiency 

D Renewable Energy 

II Forestry 

D Methane from Coal Minin~ 

II Methane from Landfills 

D Methane from Livestock 

DOther 

In 2006, 23 million tonnes of C02e were traded at a value of €62.6 million (Hamilton, 2007) in the 

voluntary market- the trading value of the compliance market, including allowances and credits 

was €23 billion in 2006. The value of COM and Jl credits was €3.8 billion in 2006. (Capoor and & 

Ambrosi, 2007.) Nevertheless, the voluntary carbon market has grown dramatically over the last 

couple of years. According to a recent report, the voluntary offset market grew 200% between 2005 

and 2006 (Hamilton, 2007). 
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3. How Offset Projects Are Implemented 

3.1 The Stages of the COM Project Cycle 
This chapter provides a brief overview of how offset projects are developed under the COM. The 

COM has established detailed guidelines and procedures for project developers. Although the 

project development process for projects implemented under a voluntary offset standard are 

somewhat different from COM procedures, the COM project cycle can serve as a frame of reference 

to analyze the different standards. 

The COM Executive Board (COM EB) requires that all COM projects follow a set of project 

development steps that are referred to as the project cycle. COM project activities can only deliver 

Certified Emission Reductions (CERs) if the project itself and its successful operation have been 

approved by the COM EB. Each stage of the project cycle is outlined below. 

cHART 3: The COM Project Cycle 

c 
0> 

Steps and 
Documentation 

Project Design 
Project Concept Note 

Methodology 
Stakeholder Consultation 

Host Country Approval 
Letter of Approval 

Registration 

Monitoring 
Monitoring Report 

Verification 
Verification Report 

Certification and 
Issuance of Credits 

CER 

Commercialization 
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Executive Board 

Project Developer 

Audltor2 
Designated Operational 

Entity (DOE) 

COM 
Executive Board 

Project Developer 

Credit Buyer 
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Project Design 

The Project Design stage includes developing a project concept, choosing or developing a 

baseline and monitoring methodology, and stakeholder consultations. All of these elements are 

documented in the project design document (POD). 

Project Concept 

A feasibility study of a potential COM project is conducted to assess the technical feasibility, 

investment requirements, development and operational costs, expected returns, administrative 

and legal hurdles, and project risks and pitfalls. Based on the results of the feasibility study, the 

project owner will decide whether or not to continue development of the potential COM project. 

Methodology 

A COM methodology defines the rules that a project developer needs to follow to establish a 

project baseline and to determine project additionality (see chapter 5.1 ), to calculate emission 

reductions and to monitor the parameters (e.g. electricity produced by the project) used to 

estimate actual emission reductions. It is a generic recipe that can be applied to different projects 

within a given project type (e.g. renewable power production) and applicability conditions 

(e.g. grid-connected). If no approved methodology exists for a specific project type, a project 

developer can submit a new methodology for approval to the COM Methodology Panel'. 

236 methodologies have been submitted for approval, 110 have been rejected, 28 are pending 

and 98 methodologies have been approved so fart. 

Project Design Document (PDD) 

The Project Design Document (POD) describes the COM project activity in detail and forms 

the basis for all future planning and administrative procedures. It contains a description of 

the chosen technology and explains the methodology used to define the baseline scenario, 

to confirm additionality and to calculate emission reductions. It also contains information on 

the monitoring of all relevant technical parameters (e.g. temperature, gas flow rates, electricity 

productions, operation hours, etc.) including, how monitoring procedures will be established, 

measurements will be made, quality will be controlled, and records will be stored and accessed. 

It contains an estimate ofthe volume of emission reductions achieved by the project. Finally, it 

documents how the project contributes to sustainable development. 

The POD plays a central role in project development. It serves as the basis for evaluating all 

carbon credit transactions and contract proposals for a COM project. The POD is used throughout 

the implementation phase to ensure that the project performs according to the parameters 

outlined in the document. 

Stakeholder Consultation(s) 

COM projects are required to provide evidence that the project's activities will not adversely 

impact local populations and other relevant stakeholders. To ensure that all relevant stakeholders 

have been provided an opportunity to comment on the proposed COM project, the project 

developer must inform them about the project through appropriate forms of media. The project 

developer must respond to all stakeholder comments, and describe a course of action to 

minimize negative impacts. The outcomes of the stakeholder consultations must be documented 

in the Project Design Document (POD). 

* The Methodologies Panel (Meth Panel) was established to develop recommendations to the Executive Board on 
guidelines for methodologies for baselines and monitoring plans, and to prepare recommendations on submitted 
proposals for new baseline and monitoring methodologies. 

t UNEP, November 2007 
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Project Validation 
After the project developer has written the POD, an independent UN-approved third-party auditor 

conducts the project validation. Under COM auditors are called Designated Operational Entities 
or DOEs. The process of COM project validation normally consists of four phases: 

• a desk review of the POD, 

• on-site visits and follow-up interviews with project stakeholders, 

• a 30 day public comment period after the POD has been made available through the internet 

• resolution of outstanding issues, and 

• the issuance of the final validation report and written by the DOE. 

After completion, the validation report and the POD are submitted to the COM Executive Board for 

review and registration. 

Host Country Approval 
Final acceptance of a COM project by the COM EB is not possible without the approval of the 

project's host country. The project documentation must be submitted to the relevant authority 

which checks the project activity against national rules and regulations and confirms the project's 

compliance with the host country's sustainability criteria. This screening process and host country 

requirements vary from country to country. 

Project Registration 
The registration of a project by the COM EB as a COM project is a major step in the COM project 

cycle. The COM EB's decision to register a project is based on the review of the POD and the 

validation report and public feedback. Once the COM EB approves a project it is officially registered 

as a COM project. 

Project Implementation 
The project can begin implementation anytime during the project cycle. However, if the project is 

implemented before it is registered by the COM Executive Board, then the project developer has to 

supply documentary evidence proving that they considered COM revenues at the time of planning 

the project. The documentary evidence must be supplied at the time of seeking COM registration. If 

documentary evidence is not supplied, then the project is likely to be rejected on the grounds that 

it is not additional. 

Project Monitoring 
Project developers are required to maintain records measuring the emission reduction achieved 

during the operation phase. These records, maintained in a monitoring report, must be in 

accordance with the parameters and procedures laid out in the original POD that was validated by 

the DOE and registered by the COM EB. Emission reductions are issued based on the monitoring 

report. Therefore, a project developer will make the trade-off between having continuous CER 

income (many short monitoring periods) and lower administrative costs (long monitoring periods). 

There are no requirements as to how long or short a monitoring period must be as they ranges from 

a few weeks to several years. 

Project Verification 
The monitoring that the project developer has done is then evaluated and approved by a DOE. To 

minimize conflict of interest, the validating DOE cannot also conduct project verification. A different 

auditor must be chosen for this task.This is called Project Verification. The project developer has 

to submit the monitoring report to the DOE along with relevant supporting documents. The DOE 

undertakes a desk review of the report to ensure that the monitoring has been carried out in 

accordance with the procedures laid out in the original POD. The DOE may also undertake a site 

visit, if necessary. Following the desk review and site visit, the DOE prepares a draft verification 

report highlighting any issues in the process. Once the project developer resolves these issues, the 
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DOE prepares the final verification and certification report, which also quantifies the actual emission 

reductions achieved by the project. 

Verification is done at time intervals freely chosen by the project developer or project owner and 

is usually a consideration between having low costs (long intervals) and frequent sales revenues 

(short intervals). 

Project Certification 
The verification report is submitted to the COM EB for certification and issuance of CERs. The issued 

CERs are then transferred to the COM registry account ofthe relevant project participant after the 

mandatory fees are paid to the UNFCCC secretariat. 

Commercialization 
At the commercialization stage, a project developer sells the carbon credits from a project to a 

prospective buyer. The credits can either be sold directly to a company that requires it to meet its 

legally binding or voluntary emission reduction obligations or it can be sold to a trading company 

that facilitates the transaction between the seller and the end user of the credits. 

A contract to sell the carbon credits from a project can be signed at any stage during the project 

development cycle. Depending on the project developer's risk appetite, some will sign contracts as 

early as the planning stage (i.e. forward contracts), lock in the price and other terms, and insulate 

themselves from the risks of price volatility while others will wait until the credits are generated, 

certified and issued before selling them (i.e. spot market sales). The project developer usually 

receives payment for the credits only after they have been delivered. However, in a few cases, a 

project developer may receive an advance payment. This is usually done if the project developer 

wants to bridge an investment gap or needs to meet cash flow requirements during the project's 

implementation (see chapter 6.3). 

3.2 Who Is Who in a Carbon Offset Project 
Designing, implementing and operating a carbon offset project requires the involvement of a 

large number of parties, stakeholders and authorities. Even though the parties involved differ from 

project to project some general categories and types of stakeholders can be defined as follows. 

Project Owner 
The operator and owner of the physical installation where the emission reduction project takes 

place can be any private person, company or other organisation. 

Project Developers 
A person or organisation with the intention to develop an emission reduction project could be 

the project owner, a consultant or specialized services provider. 

Project Funders 
Banks, private equity firms, private investors, non-profit organizations and other organizations 

may lend or invest equity to fund a project. Some of the standards have rules to what kind of 

funding, aside from the offset revenue, are acceptable for an offset project. 

Stakeholders 
Stakeholders are individuals and organizations that are directly or indirectly affected by the 

emission reduction project. Stakeholders include the parties interested in developing a specific 

project (e.g. owner, developer, funder, local population, host community), parties affected by the 

project (e.g. local population, host community environmental and human rights advocates) and 

national and international authorities. 
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Third Party Auditors Validators and Verifiers 
The COM and many of the voluntary offset standards require a third-party auditor to validate 

and verify a project's climate saving potential and achieved emission reductions. Under COM the 

auditors are called Designated Operational Entities (DOEs). To minimize conflict of interest, the 

validating DOE cannot also conduct project verification. 

Standards Organisation 
In the absence of national and international legislation, standard organizations define a set of 

rules and criteria for voluntary emission reduction credits. 

Brokers and Exchanges 
In the wholesale market, emission offset buyers and sellers can have a transaction facilitated by 

brokers or exchanges. Exchanges are usually preferred for frequent trades or large volumes of 

products with standardized contracts or products, while brokers typically arrange transactions 

for non-standardized products, occasionally traded and often in small volumes. 

Trader 
Professional emission reduction traders purchase and sell emission reductions by taking 

advantage of market price distortions and arbitrage possibilities. 

Offset Providers 
Offset providers act as aggregators and retailers between project developers and buyers. They 

provide a convenient way for consumers and businesses to access a portfolio of project offsets. 

Final buyers 
Individuals and organizations purchase carbon offsets for counterbalancing GHG emissions. 

Therefore, the final buyer has no interest in reselling the offset but will prompt the retirement of 

the underlying carbon offset. 

4. The Role of the Voluntary Market 
After giving a brief overview about how offset projects are developed, we now examine how 

the voluntary markets differ from COM and how the standards that have been developed for the 

voluntary market approach carbon project management. 

Key differences exist between the mandatory and voluntary markets. Unlike the former, voluntary 

markets do not implement any particular policy mandates. The mandatory and voluntary markets 

occupy different but overlapping niches. As chart 1 shows, the voluntary offset market is currently 

fed by two distinct offset streams: offsets that originate in the compliance market (e.g. CERs from 

COM projects) and offsets that are created in the voluntary market (Verified Emissions Reductions

VERs).ln other words, voluntary offset buyers can choose if they want to buy offsets that come from 

COM or Jl projects or offsets that come from projects implemented exclusively for the voluntary 

offset market. 

In order to better understand the voluntary market, it is helpful to ask what role it should play in 

protecting the climate and contributing to sustainable development. Compared to the compliance 

market, trading volumes are minimal in the voluntary market (see chart 2). The voluntary market 

does currently not make significant contribution to reducing GHGs. Furthermore, effective future 

climate policy will necessarily involve a gradual transition from voluntary to mandatory action, and 

eventual regulation (through allowance markets or other policies) of many of the actors currently 

involved in the voluntary market. While there will likely always be a voluntary offset market to serve 
those individuals or companies who want to push the envelope beyond what is possible through 

internal reductions and evolving regulation, a key role of the voluntary market is to shape the rules 
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and procedures for offsets in future compliance markets'. In other words, the voluntary market can 

be used as a testing ground for procedures, methodologies and technologies. The voluntary market 

can help achieve emissions reductions with projects that are too small for COM, projects set in 

countries without a Kyoto target, or reductions that are ineligible for COM for formal reasons other 

than quality (e.g. China COM requires major Chinese ownership in project). 

The opinions on how the voluntary market can best do this, vary significantly. To clarify this ongoing 

discussion, we distinguish below between three main points of view. The distinction between these 

viewpoints is somewhat theoretical since most market participants have views that synthesize 

aspects of all three approaches. Yet juxtaposing these three views helps explaining the differences 

in how the voluntary market is perceived. 

A. Voluntary Market Should Closely follow, or Build Upon COM 
There are those, among them the governments of the UK and Norway (see chapter 8), who 

argue that under the current market situation voluntary buyers can minimize their risk by buying 

compliance credits because the legal and procedural requirements forCERs are already well 

established. The current voluntary offset market is seen as potentially undercutting the compliance 

market with cheaper offsets that are not clearly additional and sending the wrong price signals. 

Since the public and the media often do not distinguish between the compliance and the voluntary 

market, there is also a risk of damaging the reputation of compliance markets. To secure quality 

and transparency in the voluntary market, it is argued that voluntary offset standards should 

closely follow COM procedures and apply them to VERs (e.g. the COM approach to additionality, the 

documentation of reductions, and the monitoring and verification processes). 

Standards that share this viewpoint include VER+ and the Voluntary Offset Standard (VOS). 

B. Voluntary Market Should Be More Stringent than COM 
Some have taken this argument even further and have created standards with the explicit goal of 

enhancing the quality of offsets from both markets by requiring explicit social and environmental 

benefits as well as strict accounting standards (see chapter 5.5 on Co-Benefits.) 

Standards that espouse this viewpoint include the Gold Standard and the Climate Community & 

Biodiversity (CCB) Standard. 

C. Voluntary Market Should Complement and Be Different from COM 
On the other end of the spectrum are those who argue that voluntary offset standards should 

be less stringent and bureaucratic than the standards in the mandatory markets. They agree that 

the voluntary market can serve as a testing ground for future policy but they argue that in order 

to preserve the voluntary market's creativity and innovation it must be protected from too many 

bureaucratic requirements. They distinguish between the compliance market, where regulatory 

obligations must met, and the voluntary market, were no such obligations exist and where the 

emphasis is on creating a market for innovative projects with as little administrative burden as 

possible. 

Most carbon offset providers who do not use a third party standard but follow their own procedures 

fall under this category. The Voluntary Carbon Standard (VCS) also adheres more closely to this 

viewpoint. Although VCS incorporates many of the COM procedures and guidelines, it is in principal 

a standard that looks to loosen the requirements for VER projects to allow for more flexibility and 

innovation. 

The tension between these different viewpoints on the proper function of the voluntary market has 

shaped the market's recent development. As with any complex issue, the devil lies in the details. 

* This implies that if the voluntary market is successful, it will become obsolete in its current form in the medium term as 
more comprehensive and effective mandatory policies are put in place. Yet there may always be a need for voluntary 
markets to serve sectors that are not included in compliance schemes. 
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All sides have contributed to the discussion on the role the voluntary carbon market can play to 

further climate protection. Numerous new standards and registries have been introduced over the 

last couple of years and the competition among carbon offset standards has increased dramatically 

since large financial institutions, businesses, and industries have gotten involved in the carbon 

trade. In the next section we will discuss the elements that are necessary to create an effective 

carbon offset standard. 

5. Key Elements of Offset Standards 
"Carbon offsets are an intangible good, and as such their value and integrity depend entirely on how 
they are defined, represented, and guaranteed. What the market lacks are common standards for how 
such representations and guarantees are made and enforced" (Broekhoff, 2007) 

Clearly, no standard can ever be perfect, and as pointed out in the discussion above each of the 

currently available standards is based on a particular view of the voluntary offset market. Yet it is 

safe to say that notwithstanding these differences, the best and most successful standards will be 

those that are simple yet rigorous and have very wide support from carbon project developers, 

offset traders and buyers, environmental NGOs and the financial industry. A complete and full

fledged carbon offset standard must include the following three components': 

• Accounting Standards 

• Monitoring, Verification and Certification Standards 

• Registration and Enforcement Systems 

Accounting standards ensure that offsets are "real, additional, and permanent:'They include 

definitions and rules for the elements that are essential during the design and early implementation 

phase of a project. These include additionality and baseline methodologies, definitions about 

accepted project types and methodologies, validation of project activity etc (chapter 5.1-5.6). 

Monitoring, Verification and Certification Standards ensure that offset projects perform as 

was predicted during the project design. Certification rules are used to quantify the actual carbon 

savings that can enter the market once the project is up and running. There is sometimes a lag time 

between the start of a project and when it starts producing carbon offsets. This is especially true for 

forestry projects- the trees have to grow for a few years before they have absorbed enough carbon 

that can be quantified and sold. Monitoring, verification and certification happen after validation 

and implementation of the project. Yet procedures and protocols for monitoring and verification 

have to be included very early on in the project design phase (chapter 5.6). 

Verification and certification are ex-post assessments of what has actually been produced, as 

opposed to validation which is the ex-ante assessment of whether a project qualifies against a 

standard, provided it is going to do what it promises in the project design documentation. 

3. Registration and Enforcement Systems ensure that carbon offsets are only sold once and 

clarify ownership and enable trading of offsets. They must include a registry with publicly available 

information to uniquely identify offset projects and a system to transparently track ownership of 

offsets (chapter 5.7). 

In the following sections we discuss each of these elements in more detail and compare the 

voluntary offset standards to the COM rules and regulations. A table at the end of each section, 

summarizes how each standard handles that particular issue. 

* Much of the content in this section is based on the analysis of Derik Broekhoff's (World Resources Institute) Testimony 
before The House Select Committee on Energy Independence and Global Warming, U.S. House Of Representatives, July 
18, 2007; http://pdf.wri.org/20070718_broekhoff_testimony.pdf 
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5.1 Additionality and Baseline Methodologies 
"Offsets are an imaginary commodity created by deducting what you hope happens from what you 
guess would have happened." (Dan Welch quoted in The Guardian, June 16 2007) 

The topic of'additionality' is the most fundamental- and contentious- issue in the carbon offset 

market. In theory, additionality answers a very simple question: Would the activity have occurred, 

holding all else constant, if the activity were not implemented as an offset project? Or more simply: 

Would the project have happened anyway? If the answer to that question is yes, the project is not 

additional. 

Additionality makes intuitive sense: If I buy carbon offsets, I make the implicit claim that I forgo 

reducing my own emissions (i.e. I still drive my car) in exchange for paying someone to reduce 

their emissions in my stead. If I "neutralize" the emissions I caused while driving my car by buying 

offsets from someone who would have reduced their emissions anyway, regardless of my payment, 

I, in effect, have not neutralized my emissions but merely subsidized an activity that would have 

happened anyway. 

Additionality is thus an essential element needed to ensure the integrity of any baseline-and-credit 

scheme. Yet additionality is very difficult to determine in practice. Many different tools have been 

developed to maximize the accuracy of additionality testing and to minimize the administrative 

burden for the project developer. There are two distinct approaches to additionality testing: Project 

based additionality testing and performance standards. 

5.1.1 Project Based Additionality Testing 
Project based additionality testing evaluates each individual project on a case by case basis. The 

following is a short selection of additionality tests that are commonly used: 

Legal and Regulatory Additionality Test (Regulatory Surplus) 
If the project is implemented to fulfil official policies, regulations, or industry standards, it cannot 

be considered additional. If the project goes beyond compliance ("regulatory surplus"), it may be 

additional, but more tests are required to confirm this. For example, an energy efficiency project 

might be implemented because of its cost savings and would in this case not be additional. 

Investment Test 
This test assumes that an offset project is additional if it would have a lower than acceptable 

rate of return without revenue from the sale of carbon offsets. In other words, the revenue 

from the carbon offsets must be a decisive reason for implementing a project. The investment 

test is consistent with a microeconomic view of behaviours, and in theory would be a perfect 

additionality test. But in reality there may be projects whose finances make them look non

additional that are still "additional" because of existing non-monetary barriers. 

Barriers Test 
This test looks at implementation barriers, such as local resistance, lack of know-how, institutional 

barriers, etc. If the project succeeds in overcoming significant non-financial barriers that the 

business-as-usual alternative would not have had to face, the project is considered additional. 

Common Practice Test 
If the project employs technologies that are very commonly used, it might not be additional 

because it is likely that the carbon offset benefits do not play a decisive role in making the 

project viable. 

Which test is best suited to validate additionality depends on the type of project. An additionality 

test appropriate for one type of project (e.g., a simple regulatory test for methane flaring, where 

there is no reason to do the project if not required by law) might not be sufficient for other kinds of 

projects (e.g., energy efficiency, where there could be plenty of reasons for doing a project besides 

complying with regulations). 
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The main issue with project-based additionality testing is that the determination of whether a 

project is additional can be quite subjective. A developer can claim that their project's IRR was too 

low without a carbon revenue stream, and that the carbon revenues therefore made the project 

viable. But who can really determine what level of IRR is acceptable to a given company, and thus 

whether the additionality demonstration is valid? Such additionality claims can only be tested with 

access to internal company information relating to the financing of the project, yet this information 

is in most cases confidential. 

5.1.2 Performance Standards 
Performance Standards try to address some of the weaknesses of project-based additionality 

tests in that they do not rely on examining each individual project but establish a threshold for 

technologies or processes to determine additionality. This approach is associated with simpler 

procedures and lower transaction costs for project developers. Performance standards are 

developed and/or approved by standard organizations and therefore shift much of the project 

developer's administrative burden to the standard organisation. Drafting performance standards 

requires comprehensive data collection and verification, as well as regular updates. The political 

process to approve such performance standards may take a long time and may only be feasible for 

certain industries (e.g., small renewable heat and power, biomass, or small energy efficiency). 

Performance Standards typically use aggregated data on project or technology characteristics to 

establish a threshold (e.g., a performance indicator such as an emissions rate or a market indicator 

such as a penetration rate) that must be met or exceeded in order for a project to be deemed 

additional. Performance Standards include among others positive technology lists and benchmark 

approaches. 

Benchmark Approaches 
The most widely discussed of performance standards is the emissions-based (benchmark) 

additionality test. This test establishes a generic baseline scenario- referred to as a benchmark 

-against which all projects of a given type are assessed. Employing such an assessment as an 

additionality test presumes that technologies with emissions lower than a given emission rate 

standard would not be deployed in the absence of the offset programme incentive. 

This method works best in sectors or applications where business-as-usual technologies and 

fuels do not vary widely in emissions rates. In sectors like electricity generation, where emissions 

rates can be as low as near zero for some hydroelectric plants or relatively high for coal-based 

plants- both of which are conventional technologies- benchmarking emissions rates can be 

problematic. For example, any threshold above zero would deem all new hydroelectric or wind 

development additional. 

Several COM baseline methodologies include benchmark approaches for calculating baselines 

and emission rates, but additionality must still to be established by using project-based 

additionality tests (see chapter 5.1.3). 

Positive Technology Lists 
Positive technology lists simply define which technologies are automatically considered 

additional if installed in a certain geographic region. The project developer must still use a 

baseline methodology to determine the numbers of offsets a project will create. Again, such lists 

are transparent and enable faster and simpler processing of offsets. They also shift much of the 

administrative burden from individual project hosts to a centralized standard-setting entity. 

The main problem with performance standards is that they may be too simple and broad. All 

activities whose emissions fall below the benchmark emissions are awarded credits, regardless of 

whether they would have taken place anyway. Projects that are non-additional are referred to as 

free-riders. One proposed solution to the problem of free-riders would be to discount offsets by 

the number of expected free riders. For example, if a benchmark is set at the 20th percentile, we 

can expect 20% of projects to be free-riders. If all offsets were then discounted by 20%, the overall 
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environmental integrity would be preserved. Yet discounting is not a perfect solution either since 

it may skew the results and favor non-additional projects, which by definition rely less on offset 

revenue. 

To summarize, any additionality test, no matter how quantitative and seemingly objective, will 

always create some number offalse positives (projects that appear additional although they are 

not) and some number offalse negatives (projects that appear not to be additional although they 

are). The design of the test determines if it will err on the side of false positives or false negative. 

The judgment as to which is more acceptable is determined by a political process. It is important to 

understand that while false positives and false negatives both impair economic efficiency, only false 

positives undermine the environmental integrity of offsets. In other words, it is the false positives 

-offsets from non-additional projects- that lead to increases in emissions and therefore hamper 

climate protection goals. The most practical and viable option for additionality testing may mix 

elements of project based and benchmark approaches. 

5.1.3 T As L E 3: Additionality Requirements for Each Standard 

Standard Project-Specific Additionality or 
Performance Standards? 

COM 

GS 

vcs 

VER+ 

CCX 

vos 

CCBS 

Plan Vivo 

Project -specific 

Project-specific, same as CDM 

Project-specific or performance
based 

Currently approved additionality 
tests are all project-specific. 

Project-specific, same as CDM 

Primarily performance-based. No 
formal definition of additionality. 
Determinations are based on 
eligibility criteria, which are 
examined by the CCX Offsets 
Committee. 

Project-specific, same as CDM 

Project -specific 

Project -specific 

How is additionality determined? 

Specified by individual methodologies or 
AdditionalityTool version 4: 
Step 1: Regulatory Surplus 
Step 2: Investment analysis or 
Step 3: Barrier analysis. 
Step 4: Common Practice 
Step 5: Impact of CDM Registration 

Gold Standard CER and VER 
CDM AdditionalityTool version 4 
In addition for both CERs and VERs: 
Previous announcement checks required for all project types. 

Project based test: 
Step 1: Regulatory Surplus 
Step 2: Implementation Barriers: Investment barrier or 
technological barrier or institutional barrier 
Step 3: Common Practice 

Specific additionality requirements of CDM approved 
methodologies or 
Most recent version of CDM Additionality Tool 
Performance tests have not yet been developed 

Additionality testing not as a distinct step. However, CCX 
rules explicitly define project eligibility requirements on the 
basis of these indicators: 

• beyond/before regulatory requirements 

• new projects 

• highly unusual practices 

Same as CDM or Gold Standard VER 

Specified by individual methodologies. 
Step 1: Regulatory Surplus 
Step 2: Barriers: Financial, Lack of Capacity, Institutional or 
Market Barriers or Common Practice 

Project based test: 
Step 1: Regulatory Surplus 
Step 2: Financial and 
Step 3: Barriers test (e.g. lack of technical expertise 
or prohibitive social, traditional, political or cultural 
environments. Commercial forestry projects are excluded 
from participation). 
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Standard Project-Specific Additionality or 
Performance Standards? 

GHG 
Protocol 

ISO 
14064-2 

No formal requirements for 
additionality determination. 
Discusses additionality 
conceptually with respect to 
baseline determination. 

No formal requirements for 
additionality determination. ISO 
doesn't specify how additionality 
must be demonstrated. 

5.1.4 Baselines 

How is additionality determined? 

Generic criteria on how to establish additionality either 
through project-specific or performance-based approaches. 

Generic criteria on how to establish additionality either 
through project-specific or performance-based approaches. 

In order to calculate an offset project's GHG benefits, a baseline must be established. This baseline 

expresses the business-as-usual scenario. In other words, it represents the counterfactual scenario 

of what would have happened if the project had not been implemented. The number of credits 

generated by the project is equal to the difference between emissions in the baseline scenario and 

emissions resulting from the project. The key difficulty is that the baseline scenario is a hypothetical 
scenario; by definition it describes another reality, one in which the activity is not implemented as 

an offset project. As that scenario will never occur, there is no fail-safe way to divine with certainty 

what the results of that scenario would have been. 

The baseline must be explicit and concrete enough to allow an estimation of the corresponding 

GHG emissions, so that the benefits of the offset project may be calculated. Baselines should be 

calculated conservatively so as not to overestimate the achieved emissions reductions. 

The baseline must be based on verifiable information sources and documented in a confirmable 

manner. 

As with additionality, baselines can be established using project based or performance based 

approaches. These may either be the same as the approach used to determine additionality or 

different. Performance based tools may increase transparency and decrease costs; however, they 

must be well designed to avoid inaccuracies and to ensure environmental integrity. If the baseline is 

defined by a performance standard, it provides a credible estimate of reductions in aggregate. Each 

standard usually chooses one approach or the other, although some use a combination. 

Some standards prescribe upfront the methods that project developers must use to estimate 

baseline emissions for each type of allowable project activity (top-down). Others allow project 

developers to propose appropriate methods for new types of projects, following general 

programme guidelines (bottom-up). A purely bottom-up standard (like the COM) is one in which 

project developers must propose, and win approval for, appropriate methods for every project 

category. Some programs may be a mix oftop-down and bottom-up. 

Baselines can be static or dynamic. A static baseline does not change over time, whereas a dynamic 

one is updated periodically based on ex-post observations, and emission reductions are calculated 

based on the most current baseline. 

Many standards have different levels of requirements for different classes of projects. For example, 

some might have simplified baseline methodologies for small scale projects. 
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5.1.5 TABLE 4: Baseline Requirements for Each Standard 

Standard How are baselines determined? 

Most are project-specific, though some 
methodologies use 

COM Performance standards as well (e.g. recently 
approved high-efficiency coal plant 
methodology) 

GS 

vcs 

VER+ 

CCX 

vos 

CCBS 

Plan Vivo 

GHG 
Protocol 

ISO 
14064-2 

Gold Standard CER: 
CDM approved methodologies 

Gold Standard VER: 
CDM methodologies or 
Small Scale Working Group (SSC WG) or 
United Nations Development Programme 
(UNDP) MDG Carbon Facility or 
proposed new methodology approved by Gold 
Standard Technical Advisory Committee. 

Projects will use one of the VCS Programme 
approved methodologies. At present CDM 
methodologies have been approved under 
the VCS. Currently CCAR is going through 
the approval process. If approved, the CCAR 
methodologies will also be approved under the 
VCS Programme. 

New methodology must be approved through a 
double approval process. 

Performance standards or best practice 
approaches are allowed but have not yet been 
developed. 

CDM approved baseline and monitoring 
methodologies 

Baselines that conform with Jl rules and are 
approved by auditor. 

Baselines and methodologies are pre-defined 
for each specific project type. Some are project 
based, some are performance based. 

Same as CDM or Gold Standard VER 

Baselines as defined by CDM LULUCF 
methodologies or IPCC's Good Practice 
Guidance (IPCC GPG) 

Project-specific baselines are reviewed and 
approved by the Plan Vivo Foundation 

Generic guidelines for determining project
specific and performance standard baselines for 
any type of project. 

Generic guidelines for determining project
specific and performance standard baselines for 
any type of project. 

N/A Not applicable 

How are methodologies determined and 
approved? 

New methodologies are submitted to 
the CDM Methodology Panel, which 
reviews methodologies and submits its 
recommendations to the CDM EB, which makes 
the final decision. 

Gold Standard CER: 

CDM approved methodologies 

Gold Standard VER: 

New methodologies must be reviewed by two 
independent experts and are then approved 
by the Gold Standard Technical Advisory 
Committee. 

Any new methodologies approved under a GHG 
Programme (e.g. CDM) that has been approved 
under the VCS are automatically recognised. 

Other individual new methodologies must be 
reviewed and approved by two VCS accredited 
independent verifiers and are then accepted 
by the VCS Board (though the Board retains the 
right to examine each methodology). 

CDM approved methodologies in their most 
current version. If no CDM methodology is 
available, the project specific approach as 
defined for Jl may be used. The proposed 
methodology is assessed and approved by the 
auditor in charge. 

New methodologies are reviewed and approved 
by the CCX Committee on Offsets. 

Same as CDM or GS VER. INCIS may decide to 
recognise other standards, or the application of 
specific methodologies contained within those 
other standards, in the future. 

CDM LULUCF methodologies or IPCC's Good 
Practice Guidance (IPCC GPG) 

New methodologies are reviewed and approved 
by CCBS-approved auditors. 

Projects and new methodologies are reviewed 
and approved by the Plan Vivo Foundation using 
standard criteria. 

N/A' 

N/A 
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5.1.6 Project Boundaries and Leakage 
Each project must define its boundaries, including physical, legal and organizational boundaries. 

This is necessary in order to calculate the emissions reductions accurately: all emissions reductions 

and increases within the project boundaries must be taken into account. Some standards require 

specifying a boundary encompassing all the effects a project has on GHG emissions. Others do not 

explicitly spell out rules and guidelines on determining boundaries. 

Leakage is a project's unintended effects on GHG emissions outside the project's boundaries. For 

example, a project may reduce GHG emissions in one place, but cause an unintended increase 

in emissions elsewhere. Under some standards, leakage is explicitly accounted for by examining 

emissions outside the project's boundaries. In many cases, it can be burdensome or impossible to 

trace every possible effect an individual project may have on GHG emissions. Standards therefore 

sometimes explicitly exclude certain types of leakage from project accounting. It is important 

to address leakage in bio-sequestration projects; this issue is further discussed for the biD

sequestration standards in chapter 5.2.1. 

5.2 Project Types 
Carbon offset projects can be grouped by type of project. Most projects may be broadly categorized 

into bio-sequestration, industrial gases, methane, energy-efficiency, and renewable energy projects. 

The following chapter discusses each project category. 

Not all project types are equally effective at delivering the emissions reductions that they initially 

set out to deliver. The COM keeps statistics on what percentage of projected emissions are realized 

in each project category (see Appendix C). No such statistics currently exist for the voluntary market. 

5.2.1 Biological Sequestration 
Forestry mitigation projects can make a "very significant contribution to a low-cost global 

mitigation portfolio that provides synergies with adaptation and sustainable development" (IPCC 

2007, WGIII). Historic data indicate that cumulative emissions from land use changes, predominantly 

deforestation, have contributed about a quarter of all GHG emissions (IPCC Special Report on Land 

Use, Land-Use Change And Forestry). 

Projects that aim to reduce GHG emissions from land use practices are collectively called Land Use, 

Land-Use Change, and Forestry (LULUCF) activities. There are three broad types of LULUCF projects: 

• Those that avoid emissions via conservation of existing carbon stocks (i.e. avoided 

deforestation), called Reduced Deforestation and Degradation (REDO). 

• Those that increase carbon storage by sequestration (afforestation and reforestation). 

• Those that increase carbon storage by soil management techniques (e.g. no-till agriculture). 

"Tree projects" have a natural appeal, since they conjure up images of pristine and healthy 

ecosystems. Yet the reality of LULUCF projects is far more complex. The amount of carbon 

sequestered by forests depends upon a number offactors including tree age, growth rate, local 

climate, and soil quality. Climate change impacts on forest health and the trees' ability to store 

carbon, as a result of increased temperatures, altered precipitation patterns, and changes in 

disturbance regimes (fire, insects, disease), are still largely unknown across the globe. Over time 

these uncertainties are expected to make the accurate measurement and calculation of LULUCF 

carbon sequestration projects more challenging and complex. 

leakage is of particular concern in LULUCF projects. Leakage is the unanticipated loss of carbon 

reductions outside the project boundary. For example, the reforestation of pastureland may drive 

local farmers to clear forests elsewhere for new pastures. Leakage can best be addressed through 

careful project design (e.g., incorporating project activities that reduce pressure on other lands), 

and any resulting leakage must be accounted for and subtracted if project calculations are to be 

considered credible and accurate. 
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Permanence is another issue that LULUCF projects must contend with. Permanence refers to the 

length of time that carbon will remain stored after being sequestered in vegetation. Forests can 

easily be destroyed by natural events such as fire, pests, or disease, or by illegal logging or burning. 

LULUCF projects can therefore only temporarily sequester carbon from the atmosphere. 

Several trade offs exist in the design of effective forest management strategies which balance 

carbon storage along with a wide range of ecosystem services. Despite the fact that young forests 

have the greatest gross rate of carbon uptake, if an old growth forest is cut down and replaced 

with young fast-growing trees, it will take years to decades before the new forest will constitute 

a net carbon sink. This is because two-thirds of the carbon in terrestrial ecosystems is stored 

below ground. Clear cutting leads to large emissions of carbon from disturbed soils and debris 

decomposition. Projects that protect existing old growth forests are expected to provide the 

greatest carbon mitigation benefits (IPCC 2007, WGIII). Currently, emissions from deforestation are 

so great that stopping this emission source would have the greatest net impact on forest-related 

emissions. 

Despite the importance of REDO (Reducing Emissions from Deforestation and Degradation), very 

few such projects have been implemented in the voluntary market, and COM does not currently 

allow for REDO projects. The science to account for carbon storage in existing forests is very 

complicated. It can also be difficult to prove that the forest would have been cleared if it were not 

for the offset project, i.e. it may be difficult to prove the additionality of certain REDO projects. 

Furthermore, it can be argued that deforestation is a demand-side problem, and that as long as the 

demand for biomass (fuel and timber) and land cannot be shifted and decreased, forestry offset 

projects in one area will only cause a change in the supply source rather than lower demand on the 

whole. In other words, none of the forestry standards are able to account for international leakage 

and market shifting. This argument holds true for certain sectors (e.g. timber demand) but may not 

do so for others, where good project design is able to affect supply and demand (e.g. by providing 

local livelihoods through sustainable harvesting, more sustainable and productive agriculture, 

increasing energy-efficiency and providing alternatives to wood fuel). 

Over the long term, sustainable forest management strategies which aim to maintain or increase 

forest carbon stocks while providing ecosystem services and offering income for local communities 

will generate the largest sustained mitigation benefits (IPPC 2007, WGIII). Strategies that maximize 

both carbon storage and carbon uptake include protecting carbon rich old growth forests but 

allowing selective, well managed harvesting to increase carbon uptake of young trees, to create 

local economic opportunities, and to protect biodiversity. 

Without doubt, exemplary LULUCF projects can address several global problems: they can sequester 

and store carbon, protect watersheds, offer economic opportunities for the local population, 

and conserve or restore biodiversity'. Conversely, poor-quality projects may result in a loss of 

biodiversity and the displacement of the local population. Although major international agreements 

call for integrated approaches to global problems (see section XX), there is little concrete guidance 

as to how to develop such holistic projects. 

The currently available offset standards deal with the challenges of LULUCF projects in the following 

ways: 

• Either excluding or strictly limiting LULUCF projects (Gold Standard, COM) 

• Imposing rules for LULUCF projects that specifically focus on maximizing biodiversity and 

social benefits (CCBS, Plan Vivo). 

·x· Stephen Pacala and Robert Socolow calculate that over the next 50 years, we need to stop all clear-cutting in primary 
tropical forests, reforest or afforest 250 million hectares in the tropics or 400 million hectares in temperate zones. and 
plant 300 million hectares of new tree plantations. (S. Pacala and R. Socolow, "Stabilisation Wedges: Solving the Climate 
Problem for the Next 50 Years with Current Technologies/' Science, 13 August 2004, Vol. 305, No. 5686, pp. 968-972.) 
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• Addressing issues of permanence by either issuing temporary offset credits (LULUCF COM) 

or establishing carbon buffer zones which retain a portion of the project carbon credits and 

sales in case of forest loss and provide funding for reestablishment (VCS, Plan Vivo). 

LULUCF projects have only reluctantly been included into the COM and are currently excluded from 

the EU-ETS. As of early 2007, seven different afforestation/reforestation methodologies had been 

accepted by the COM board. Yet of the total 827 projects registered in the COM as of September 

2007, only 1 is an afforestation/reforestation project (www.cdmpipeline.org/cdm-projects-type.htm). 

Forestry and other land use projects play a much larger role in the voluntary offset market. 

In 2006, forestry accounted for 36% ofthe transaction volume in the voluntary market (Hamilton, 

2007). Yet there is a noticeable difference between forestry's role in the American and European 

markets. Forestry credits in the European market have decreased considerably due to concerns 

about additionality and a focus on clean technology investments. But forestry projects still play an 

important role in the American market. Two-thirds of the offsets that entered the voluntary market 

in the US in 2006 came from sequestration projects (Hamilton, 2007). 

5.2.2 Industrial Gases 
Some industrial gases have very high Global Warming Potentials' (GWP). The destruction of 

these gases is therefore a very effective way to reduce GHGs. Yet industrial gas offset projects are 

controversial because although they are the cheapest to conduct and generate large numbers of 

offsets, they do not contribute to the path to a low-carbon economy and deliver few additional 

environmental and social benefits. 

Few disagree that these industrial gases should either be destroyed or not produced in the first 

place, but the offset market does not appear to be the best way to reduce these emission st. Some 

reports have indicated that the creation of an offset market for HFC-23 gases has created perverse 

incentives in China and India to start building new HCFC-22 facilities* to increase revenue from 

offsets§. Many balk at the idea that heavily polluting industries such as these should be rewarded 

for the destruction of gases that should not have been produced in the first place (Financial Times, 

Jan 18, 2007). Furthermore, some research has shown that establishing an international fund to 

finance the capture and phasing out of HCFCs (via the World Bank, for example) would be much less 

expensive than reducing these emissions through the offset market (Wara, 2007~1 ). 

Furthermore, although industrial gas projects can generate large emission reductions, these 

projects are high-tech end-of-the-pipe applications with limited employment and local 

environmental benefits. 

To counteract some of this criticism and to support sustainable development initiatives, some 

project developers have chosen to invest a portion of their gains into local schools, health care 

systems, etc. For example, 65% ofthe revenue from CER sales in China is collected as tax revenue by 

the government and is supposed to be used to support sustainable development initiatives. 

* Nitrouse Oxide (N 20, e.g. from fertilizer production) is 296 times, Hydrofluorocarbons (HFCs, used as non-ozone 
depleting refrigerants) thousands oftimes, and Sulphur Hexafluoride (SF6, used in the electrical industry) more than 
22,000 times more potent than C02. 

t At a Montreal Protocol conference in the September 2007, 191 nations agreed to a faster phaseout of ozone-depleting 
chemicals than had originally been negotiated in 1987. Developed countries have agreed to reduce production and 
consumption by 75 percent by 2010 and by 90 percent by 2015 with final phase out in 2020-10 years sooner than the 
earlier agreement. Developing countries have agreed to cut production and consumption by 10 per cent in 2015; by 35 
percent by 2020 and by 67.5 percent by 2025 with a final phase-out in 2030. 

:j: HFC-23 is created as a by-product during HCFC-22 production. 

§ E.g. Oeko Institute (2005) Implications of the CDM on other Conventions. The case of HFC-23 destruction, discussion 
paper. See also Warra, 2007. 

~ The cost to the developed world for installing technology to capture and destroy HFC-23 at the 17 production facilities 
in the developing world would be €100 million, compared to €4.7 billion in value forCERs generated under CDM 
through 2012, based on €10/tonne price of carbon at time of author's calculations, and neglecting taxes. 
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Current COM rules prohibit new capacity at HCFC-22 plants from earning carbon credits, but 

the issue will be reconsidered at the next meeting of the UN Subsidiary Body for Scientific and 

Technological Advice in June 2008. A range of different solutions have been proposed. These 

include, among others, continuing the ban on including HFC-23 from new HCFC-22 plants, and 

a tax on carbon credits generated by newer refrigerant plants, the proceeds of which would be 

channelled into a clean technology fund to invest in renewable technologies. 

The exclusion of new HFC facilities from the COM market might have the unanticipated effect of 

creating a large supply of these offsets in the voluntary market. New HFC producing facilities, which 

are no longer eligible under COM, could potentially flood the VER market with a large supply of 

cheap offsets. 

Nevertheless, because of these controversies, some standards exclude industrial gas projects 

altogether. The Gold Standard does not accept any industrial gas projects. Of those standards that 

accept all projects types, VER+ excludes all HFC projects, while the VCS and the VOS exclude HFC-23 

destruction credits from new HCFC-22 plants. 

In the COM market, 34% of all CERs transacted in 2006 came from HFC destruction projects, down 

from 67% in 2005. N20 destruction projects accounted for 13% of offsets transacted in 2006 (Capoor 

& Ambrosi, 2007). Yet despite this trend, N20 and HFC projects are projected to account for 50%' 

of all cumulative offsets sales under COM by 2012. Industrial gas destruction accounted for 20% of 

VERs sold in the voluntary market in 2006 (Hamilton, 2007). 

5.2.3 Methane Capture 
Methane's global warming potential is about 21 times greater than that of C02 • Methane is 

produced and emitted by landfills, during wastewater treatment, in natural gas and petroleum 

systems, by agriculture (livestock and rice cultivation), and during coal mining. Methane is natural 

gas and can therefore be captured and used as a source of energy. 

There are two types of methane projects. The first type captures and flares methane. Through 

combustion, methane gas is turned into less potent C02 and H20. Examples of such projects include 

the capture and flaring of landfill gas and of coal mining gas. The second type of project captures 

methane and uses it to produce either hot water or electricity. Such projects include those that 

capture and purify methane in wastewater treatment plants or landfills and use it for electricity 

production or the production of another form of energy. 

Biofuel plants that use agricultural or forestry waste to produce electricity also use methane 

-organic matter is anaerobically digested and the resulting methane is used to produce electricity 

-but such biofuel projects are considered renewable energy projects rather than methane capture. 

It is usually quite easy to establish additionality for methane projects because there is generally 

no other source of revenue from the activity aside from the sale of offsets. Yet methane offset 

projects could create disincentives to regulate landfills and agricultural emissions (e.g. from manure 

lagoons). Once methane capture and destruction becomes profitable, there is little incentive for 

project owners to support legislation that would mandate capture and destruction from all such 

sources. Yet such regulation would likely cover more sources, and thus would decrease emissions 

directly without generating offsets that would allow buyers to increase their emissions. In other 

words, the climate benefits of such regulation could be greater overall. This issue of perverse 

incentives that could stifle more effective general regulation holds true for all offset types (see 

chapter 9). 

In 2006, methane projects accounted for approximately 3% ofVERs sold in the voluntary market 

(Hamilton, 2007). In the regulatory market, 8% of all COM projects are methane projects. These 

projects accounted for 11% of CERs in 2006 (Capoor & Ambrosi, 2007.) 

* http://cdmpipeline.org, accessed October 2007 
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5.2.4 Energy Efficiency 
Energy efficient products or systems use less energy than conventional technology to perform the 

same task, such as a new car fleet that replaces old, less fuel-efficient vehicles. There is clearly great 

potential for energy efficiency projects (Weizsacker & Lovins, 1997). Such projects are often quite 

cost effective because they save money over the long term through avoided fuel costs. In other 

words, such projects have a "payback': Additionality tests for energy efficient projects must show 

that the revenue from the carbon offsets played a decisive role in making the projects viable. 

Demand-side-management energy efficiency projects are held back by methodological challenges, 

such as additionality requirements for activities that are considered economically rational. Such 

demand-side energy efficiency projects are often small and disaggregated (e.g. distributing 

compact fluorescent bulbs or installing more efficient cooking stoves). Establishing a baseline, 

monitoring and evaluating energy efficiency projects can be challenging and labour-intensive. 

Consequently, such projects often have higher transition costs than large centralized offset 

projects'. 

In 2006, energy efficiency projects made up 5% of offsets sold in the voluntary market (Hamilton, 

2007). 9% ofthe CERs in 2006 came from energy efficiency and fuel switching projects. This is a large 

increase from 2005, when only 1% of the CERs originated from energy efficiency projects (Capoor & 

Ambrosi, 2007). Most COM energy efficiency projects are implemented at large industrial facilities. 

5.2.5 Renewable Energy 
Renewable Energy (RE) projects include hydro, wind, and photovoltaic solar power, solar hot water 

and biomass power and heat production. Renewable energy projects are crucial for the long-term 

protection of the global climate because they help us move away from fossil fuel-based electricity 

and heat production to more benign forms of energy production. Although in theory this makes 

renewable energy projects ideal for the carbon offset market, it is sometimes difficult to establish 

the additionality of such projects. 

Many renewable energy projects have high up-front capital costs. Legislative hurdles and local 

opposition can further complicate the implementation of such projects. Yet because most 

renewable energy projects have very low (biofuel) or no fuel costs (wind, solar, hydro), their 

operating costs are minimal once built. 

As with all offset projects, additionality tests for renewable energy projects must determine that the 

projected revenue from the sale of offsets played a decisive factor in making the project viable. A 

lack of adequate additionality testing may be an issue when Renewable Energy Certificates (RECs) 

are converted to carbon offsets. Because RECs were created for a regulatory market with a cap, they 

are not designed to be tested for additionality (see Appendix A for a discussion on RECs). 

Not all renewable power projects are benign. Hydro power projects in particular are controversial 

because they can have large negative environmental and social impacts. Several of the standards 

therefore require that hydro projects above a certain size comply with The World Commission on 

Dams (WCD) Framework. The WCD was an independent, international, multi-stakeholder process 

which addressed the controversial issues associated with large dams. Its final report, Dams and 

Development: A New Framework for Decision-Making, was released in November 2000. The report 

outlines a framework for decision-making based on five core values: equity, sustainability, efficiency, 

participatory decision-making, and accountability. 

* To address this issue, the CDM has approved to use of a programmatic approach for certain projects: A programmatic 
CDM project activity is one in which the emission reductions are achieved by multiple actions executed over time 
as a result of a government measure or a private sector initiative. Examples include grant or soft loan programs to 
promote energy efficiency, fuel switching activities, and the use of renewable energies by private households, in the 
transportation sector or by small enterprises, as well as voluntary or mandatory efficiency standards for equipment or 
facilities. 
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In 2006, renewable energy projects made up approximately 33% of offsets sold in the voluntary 

market. Over half of those originated as RECs (Hamilton, 2007). In the regulatory market, 11% of all 

COM projects are renewable energy projects, but only 4% of the CERs in 2006 came from RE projects 

(Capoor & Ambrosi, 2007). 

5.2.6 TABLEs: Project Types Accepted By Each Standard 

Standard 

COM 

GS 

vcs 

VER+ 

CCX 

vos 

CCBS 

Plan Vivo 

GHG 
Protocol 

Accepted Project Types 

Any' except nuclear energy, new HCFC-22 facilities and avoided deforestation (REDD) 

Renewable energy (including methane-to-energy projects) and end-use energy efficiency. 
No large hydro above 15 MW 

Any except projects that can reasonably be assumed to have generated GHG emissions primarily 
for the purpose of their subsequent reduction, removal or destruction (e.g. new HCFC-22 
facilities) 

Any except any HFC projects, nuclear power projects and hydro power projects exceeding 80MW 

Hydro projects exceeding 20MW with World Commission on Dams compliance only 

Renewable energy, energy efficiency, HFC-23 destruction except from new HCFC-22 facilities, 
methane capture and destruction, forestry (including REDD) and agricultural practices 

GS VERs: see above or CDM plus large hydro above 20 MW have to comply with WCD guidelines; 
no new HCFC-22 facilities. 

LULUCF 

LULUCF except commercial forestry 

Any 

ISO 14064-2 Any 

5.3 Project Location 
Under COM, offset projects can only be implemented in non-Annex 1 countries- countries that 

have no Kyoto obligation to reduce their emissions. There is high demand for projects implemented 

in the consumer's home country. If these countries are signatories to the Kyoto Protocol and have 

emissions reductions requirements, then it is currently not possible to implement such projects 

without running into issues of double counting (see chapter 5.7.) 

Carbon offset projects are implemented on all continents, yet there are some striking trends. China 

has been the single largest seller of COM credits, accounting for 60% of the cumulative total. In 

2006, 61% of all CERs came from projects in China, 12% from India, 10% from Latin America, and 3% 

from Africat (Capoor & Ambrosi, 2007; see chart 4). 

In the voluntary market, 43% ofVERs came from projects in North America, 22% from Asia, 20% 

from Latin America, 6% from Europe and Russia, 6% from Africa, and 3% from Australia (Hamilton, 

2007; see chart 5). 

Any project that reduced the emissions of one of the GHGs covered under the Kyoto Protocol: C02, CH 4, N20, HFCs, 
PFCs, and SF6 

t Four UN agencies, the African Development Bank and the Worldbank have been implementing the Nairobi Framework 
since 2006 to help sub-Saharan Africa, to increase the number of CDM projects complementary to bilateral support of 
different donors. See http:/!cdm.unfccc.int/Nairobi_Frameworklindex.html 
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cHART 4: CERs Issues By Host Country and Region, 2006 

Othet 

Afric 7o/o 

Rest of Asia 

7o/o 

Rest of Latin America 
6o/o 

Brazil 
4o/o 

cHART s: VERs Issues By Host Country and Region, 2006 

Europe & 

Russia 

6o/o 

Africa Australia 

6o/o 3o/o 

61 o/o 

Latin America 

20o/o 

North America 

43o/o 

Asia 

2 2o/o 

5.4 Start Date & Crediting Period 
The 'start date' in the context of a carbon offset project refers to either the start date of the project 

activity itself or the start date of the crediting period. The 'crediting period' is the period during 

which a carbon offset project can generate verifiable and/or certifiable emissions reductions credits. 

The project start date is one of the parameters used by all carbon offset programs to determine the 

eligibility of a project for consideration. For example, if a project started before 2000, it is considered 

non-additional under COM. More significantly, the start date of the crediting period is used to 

determine the starting point for calculating the emission reductions achieved by a project. 

Project Start Dates 
Under COM, the project start date is defined as "the date on which the implementation or 

construction or real action of a project activity begins" resulting in actual GHG reductions or net 

GHG removals in the case of forestry carbon sequestration projects. The Gold Standard uses the 

same definition as COM. The VCS 2007 defines the project start date somewhat differently as "the 

date on which the project reached financial closure:' While other schemes do not explicitly define 

project start date, they do specify earliest possible start dates for projects. For the purposes of 

accounting emissions reductions, the relevant start date of a carbon offset project is the date when 

the project starts to reduce or remove GHG emissions. 

Standards specify the earliest possible start date of a project to limit the number of already 

implemented projects entering the pipeline. Such projects may be additional, but proof of 

26 KEY ELEMENTS OF OFFSET STANDARDS 

CSD0074287 



additionality is more difficult to establish with projects that were fully implemented years ago. The 

rules on start date vary somewhat across standards (see table 6). 

Crediting Period 

Start and end dates 
The start date of the crediting period can be any date after the project start date provided the 

project starts after it has been registered. If the project start date is earlier than the registration 

date, then each programme has somewhat different rules that govern the determination of the 

earliest start date of the crediting period (see retroactive and CDM pre-registration crediting). The 

end date of the crediting period is either the maximum permissible duration of the crediting 

period (see duration and renewals) or the end of the project itself. The end of Kyoto Protocol 

crediting period, 2012, acts as the de facto end date for the COM programme, and the VER+ 

programme links the end date to the Kyoto expiry date until a post-Kyoto regime has been 

established, at which point the crediting period for projects can be extended. 

Retroactive and COM pre-registration crediting 
COM no longer allows retroactive crediting', but most of the voluntary schemes do allow it. For 

example, the earliest start date for retroactive crediting under the Gold Standard is 1 January 

2006 and 28 March 2006 for the VCS. VER+ allows retroactive crediting up to 2 years before the 

registration of the project. Thus, COM project developers can sell their COM pre-registration 

credits in the voluntary market as VERs, in effect extending the total crediting period (see 

discussion below). The prices ofVERs are usually much lower than the prices of CERs, but, they 

do remain an additional revenue source for project developers. Notwithstanding the benefits 

to project developers, the sale of COM pre-registration credits does call into question the 

additionality of these COM pre-registration credits, since the project was deemed additional yet 

profitable without the revenue of the COM pre-registration credits. 

Duration and renewals 
The duration of the crediting period varies based on either project types or whether they are 

renewable or not. Most programs only distinguish between LULUCF projects and all other project 

types in specifying the eligible crediting periods. The CCX is the only exception in that it specifies 

different crediting periods for different project types. The permissible crediting periods across 

schemes range from 4 to 25 years for standard projects and from 20 to 100 years for LULUCF 

projects (see table 6). The justification for generally longer crediting periods for sequestration 

projects is to enhance their viability. 

There is a trade-off between limiting crediting periods to the minimum to allow more projects 

to enter the market and extending it to the maximum to make more projects viable. Longer 

crediting periods will result in fewer projects being implemented: For example, if we assume that 

three identical offset projects under a 10 year crediting period meet the demand for all offsets in 

this hypothetical example, a 15 year crediting period will deliver the same number of offsets with 

just two of the three projects. In other words, longer crediting periods increase supply without 

increasing emissions reductions. 

Further, having longer crediting periods under some standards enables a project developer to 

potentially register the project first under one standard (e.g. with a 10 year limit), and after the 

end of its crediting period, switch to another standard (e.g. with a 15 year limit) for the remaining 

time (in this example, 5 years). This raises potential additionality issues. 

* Projects that started between 1 January 2000 and 18 November 2004 (the date of registration of the first CDM project) 
could claim retroactive credits provided they submitted the projects for CDM registration by 30 April 2007 and 
provided that the project was validated before 31 December 2005. 
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5.4.1 TABLE 6: Start Dates and Crediting Periods for Each Standard 

Standard Project Start Date Rules Crediting Periods Fixed/ COM Pre-registration Credits 
Renewable 

COM Originally: 1/1/00, 1 0 yrs/ 3x7 yrs Not allowed 

This rule has elapsed LULUCF: 30 yrs/ 3x20 yrs 
Currently: date of registration 

GS For Gold Standard CERs: as 1 0 yrs/ 3x7 yrs Allowed for up to 1 year before 
CDM CDM registration if the project 

For Gold Standard VERs: is submitted for validation 

Maximum 2 years back from before January 31st 2008 and 

the date of GS registration; meets certain criteria 

with earliest start date being 

1 January 2006 

vcs 1/1 /02; after 19/11/08: start 3x1 0 yrs Allowed. No further 
date must be within 2 years of AFOLU: 20-1 00 yrs additionality proof required. 
present date 

VER+ 1/1 /00; issues credits up to Extension possible up to 25 yrs Allowed for the period 
2 years back from date of for standard projects and SO between PDD publication in 
registration. This rule expires yrs for LULUCF projects the Global Stakeholder Process 
in 2009. and UNFCCC registration. No 

further additionality proof 
required. 

CCX Landfill methane & renewable Renewable Energy: 6 years Allowed. No further 
energy: 1/1 /99 Soil Carbon: 5 years additionality proof required. 

Forestation & forest HFC: 4years 
enrichment: 1/1/90 

Destruction of HFC: 1/1/07 
All other projects: 8 years 

vos SameasCDM As CDM or as GS VERs Allowed. No further 
additionality proof required. 

CCBS No Start Date N/A N/A 

Plan Vivo No Start Date Varies project-by-project; 5-15 N/A 
years. 

GHG N/A N/A N/A 
Protocol 

ISO N/A N/A N/A 
14064-2 

5.5 Co-Benefits 

5.5.1 Sustainable Development Criteria 
In the offset industry, people like to talk about 'gourmet offsets' versus 'minimum standard offsets: 

A minimum standard makes sure that offsets are real, not double counted and additional. Gourmet 

offsets are those that are sourced from projects that adhere to strict additionality standards and 

have strong social and environmental benefits (so called co-benefits or secondary benefits. Such 

offsets often fetch a considerably higher price in the voluntary carbon market. 

The distinction between 'minimum standard' and 'gourmet' offsets is to some extent a useful 

shorthand, yet it also reveals that sustainability and development benefits are no longer seen as an 

integral requirement for a carbon offset. This holds true for the compliance market as well as the 

voluntary market. Yet the carbon offset mechanism was originally conceived as a mechanism that 

would not only yield climate benefits but also include co-benefits. 
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As the word 'Development' in the Clean Development Mechanism indicates, when COM was 

approved by developing nations, it was specifically because offset projects were not only to 

provide cost-effective reductions for Annex 1 countries but also development benefits for the 

host countries. In other words, to qualify as a COM project, the original intention was that a COM 

project must not only have carbon benefits but also development benefits. This two-fold goal is still 

included in the COM guidelines (Article 12 of the Kyoto Protocol). 

In practice, however, the COM has failed to consistently deliver such development and sustainability 

benefits. What anecdotal evidence has indicated for a while is corroborated by recent scientific 

analyses: A literature review (Holm Olsen, 2007) concludes that there is a trade-off between the 

COM target of supplying cheap emission credits and the promotion of sustainable development, 

and that the former goal has taken precedence. Another study (Sutter and Parreno, 2007) evaluated 

registered COM projects and concluded that none of the 16 analyzed projects score high on 

sustainability and "likelihood of real emissions reduction" simultaneously. They find that the large 

projects in their sample have a low sustainability score and that over 95% of reductions come from 

projects with a low score. 

Authors' Comments 
We would argue that removing the development goals from the requirements of a voluntary 

offset standard undermines the original goal of carbon offsetting as defined by COM, and 

gives credence to the critics who claim that carbon offsetting enables rich countries to 

take advantage of cheap business opportunities in developing nations that lead to no 

improvements for the local population. 

Persistent criticism of the market could seriously hamper the growth of the voluntary offset 

market. Removing the development requirement could communicate to the consumers and 

to the public at large that the development benefits are a 'gourmet' attribute, a luxury add

on that is only for those offset purchasers who can afford to pay a premium. 

Yet in reality, these development benefits are not just charitable contributions from the 

North to the South, but are essential in achieving climate protection. Responding to 

the world's main development challenges, 192 United Nations member states agreed in 

2000 to actively support the Millennium Development Goals (MDG)- which range from 

halving extreme poverty to halting the spread of HIV/AIDS and providing universal primary 

education, all by the target date of 2015. The MDGs include an eight-goal action plan: 

Two of the action items target energy and resource planning and collaboration between 

developed and developing countries and therefore directly relate to climate mitigation and 

adaptation. Many governments have recognized that the success of the MDGs will depend 

less on direct foreign aid, than on integrating the goals into all trade and investment policies 

and agreements. 

Carbon offset standards that solely promote cost effective climate mitigation projects and 

do not deliver other sustainability benefits such as employment creation and reduction 

in air pollution do not support the MDGs. To truly impact the carbon market and to 

support projects that are sustainable on many levels, a standard must include additional 

sustainability and development goals. 

·x· The eight action items are as follows: 
1. Eradicate extreme poverty and hunger 
2. Achieve universal primary education 
3. Promote gender equality and empower women 
4. Reduce child mortality 
S.lmprove maternal health 
6. Combat HIV/AI DS, malaria, and other diseases 
7. Ensure environmental sustainability 
8. Develop a global partnership for development, see: http://www.un.org/millenniumgoals/ 
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It is important to recognize that there is often a trade-off between maximising emissions reductions 

and increasing sustainability benefits. Projects that work on the grass-roots level and involve 

local populations are often small-scale and require much continuous support, capacity building 

and follow-up. Such projects are not primarily about maximizing emissions reductions but about 

providing financial alternatives to projects with high sustainability benefits. 

Several initiatives are underway to support the growths of COM projects with true development 

and sustainability benefits. Two UN initiatives focus specifically on linking development goals with 

carbon offset and energy projects: 

MDG Carbon facility 
The UN Development Programm, recently established its MDG Carbon Facility with the goal of: 

Broadening access to carbon finance by enabling a wider range of developing countries to 

participate, particularly those countries which are presently under-represented. Promoting 

emission reduction projects which contribute to the Millennium Development Goals ("MDGs"), 

yielding additional sustainable development and poverty reduction benefits. 

http://www.undp.org/mdgcarbonfacility/ 

The MDG Carbon Facility is a joint project between UNDP and Fortis Bank. UNDP offers project 

development services, including performing due diligence, providing technical assistance for 

COM or Jl project approval, and establishing the monitoring system for the project's emission 

offsets. Each prospective project is assessed against criteria in five main areas: carbon potential, 

technical feasibility, finance and legal issues, MDGs and the environment, and country risk. 

UNDP charges a flat-rate cost-recovery fee for these services. Fortis provides carbon banking 

services, comprised of purchasing and marketing the emission offsets generated by the projects. 

CD4CDM 
The Capacity Development for the Clean Development Mechanism (CD4CDM) project was 

developed by the United Nations Environment Programme (UNEP) with financial support 

from the Dutch government. CD4CDM was established to promote GHG emission reduction 

projects that are consistent with national sustainable development goals, particularly projects 

in the energy sector. CD4CDM gives guidance to participating developing countries about 

the opportunities offered by COM projects, and helps these countries develop the necessary 

institutional and human capabilities to plan and implement projects under the COM (see 

http://cd4cdm.org). 

Several of the voluntary standards also focus on strengthening the co benefits of carbon projects. 

The Gold Standard (GS) was developed by a group of environmental and social non-profit 

organizations to strengthen the social and environmental benefits of carbon offset projects. The 

Gold Standard can be used for voluntary as well as COM projects. It has a very well developed 

stakeholder process and stresses environmental and socio-economic co-benefits for the host 

communities. 

The Climate, Community & Biodiversity Standards (CCBS) focuses exclusively on bio

sequestration projects and emphasizes the social and environmental benefits of such projects. 

CCBS is a project design standard and offers rules and guidance for project design and 

development. It has a very well developed stakeholder process and stresses environmental co

benefits. 

Plan Vivo is a standard for community-based agro forestry projects and focuses on promoting 

sustainable livelihoods in rural communities. 
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5.5.2 Stakeholder Consultations 
Stakeholders are individuals or organizations that are in some way affected by the project. In the 

case of a wind farm, for example, stakeholders include the project owner, the wind turbine supplier, 

the employees, the municipality, nearby inhabitants, and banks. 

Stakeholder consultations are an important tool to minimize possible negative impacts of carbon 

offset projects. Because many offset projects are being carried out in countries where regulations 

are routinely poorly enforced, stakeholder consultations also function as a risk management 

tool. When regulations are poorly enforced, an investor is unable to tell whether appropriate due 

diligence has been carried out with respect to local environmental impacts, land rights or labour 

issues. Embedding stakeholder consultation in the project approval process is therefore a way for 

investors to gain more assurance that violations of either their investment principles or of local 

legislation are not taking place. In China, for example, stakeholder consultation is being prioritised 

by the government as a tool to improve enforcement of environmental legislation at the local level. 

The evaluated offset standards require stakeholder involvement to varying degrees and also 

differ in terms of how specific the stakeholder involvement rules are spelled out. The COM rules 

are quite general and require relevant local stakeholders to be consulted via "appropriate media:' 

The validator (DOE) needs to confirm that relevant stakeholders have indeed been consulted 

with appropriate media and that comments from local stakeholders have been appropriately 

taken into account during the validation. It is ultimately up to the DOE to judge whether local 

stakeholders have been consulted appropriately. Some countries require certain local stakeholders 

to be consulted as part of their regulation to obtain a construction license or the approval of the 

environmental impact assessment. Some countries, such as Brazil, have clearly defined rules as to 

which stakeholders have to be consulted. 

Of the reviewed standards, the Gold Standard most proactively spells out stakeholder rules. The 

Gold Standard tries to ensure transparency and participation with clear rules at to what media is to 

be used, what type of information is to be presented, and what questions are to be asked of local 

stakeholders. For example, the GS details the documentation that needs to be made available to 

local stakeholders along with a questionnaire for the stakeholders to fill out. It also requires an 

additional local stakeholder consultation for COM projects (i.e., once the POD is finalized and the 

comments from the initial stakeholder consultation have been taken into account). 
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5.5.3 TABLE 7: Co-Benefit Requirements for Each Standard 

Standard Environmental Social Requirements Comments 
Requirements 

COM Negative The Kyoto Protocol requires that CDM projects The sustainability criteria for 
environmental enable developing countries to achieve CDM projects are developed by 
impacts must be sustainable development. each individual host country and 
stated in the PDD Stakeholder consultation is required at initial therefore vary. 
and minimized. project planning stage. If required by the host country, an 

Environmental Impact Assessment 
(EIA) has to be done and findings 
included in the PDD. 

GS Must The project must demonstrate social, The Gold Standard provides a set of 
demonstrate economic or technical development benefits. sustainable development indicators 
environmental Major negative impacts that cannot be 

to support project developers' efforts 
benefits. mitigated lead to project disqualification. 

to define and assess co-benefits. 

Major negative Stakeholder consultation required at initial EIA requirements are the same for 
impacts that project planning stage. There are specific CER and VER. 
cannot be requirements as to which stakeholders have to The Gold Standard provides 
mitigated actively be invited. detailed documentation on how a 
lead to project stakeholder consultation has to be 
disqualification. Two public consultation rounds are required 

conducted and which requirements before validation is completed. There is a 60 
day commenting period for stakeholders in apply. The Gold Standard rules are 

parallel to validation process. more specific than under CDM. 

For Gold Standard VER, no public international Micro-scale projects need only one 

stakeholder consultation such as for CDM is stakeholder consultation round. 

required. The claimed co-benefits and impact 

NGO supporters of the Gold Standard must be mitigation measures must be 

included in all consultation rounds. monitored. 

vcs Must comply The project document must include "relevant If required by the host country, an 
with local outcomes from stakeholder consultations and Environmental Impact Assessment 
and national mechanisms for ongoing communication:' (EIA) has to be done. 
environmental (VCS 2007, p. 14) 
laws. 

VER+ Negative Local stakeholder consultation required only If required by the host country, an 
environment -if required by national law of host country or Environmental Impact Assessment 
impacts must be (EIA) has to be done. 
stated in the PDD -if project proponent cannot demonstrate 

and minimized. that the project does not impact the vicinity. 

CCX Must comply Must comply with local and national laws. If required by the host country, an 
with local Environmental Impact Assessment 
and national (EIA) has to be done. 
environmental For agriculture, land-use and forestry 
laws. projects the proponent must identify 

potential negative environmental 
and/or socio-economic impacts and 
take steps to mitigate them. 

vos SameasCDM Same as CDM or GS Same as CDM or GS 
orGS 

CCBS Must Must generate positive social and economic Extra points are given for positive 
demonstrate impacts. Stakeholder involvement is required environmental impacts such as use 
environmental and must be documented. of native species and biodiversity 
benefits. 21-day public commenting period. protection. 

Major negative Extra points are given for capacity 
impacts that building and use of best practices in 
cannot be community involvement. 
mitigated The CCBS is intended to be 
lead to project applied early on during the project 
disqualification. design phase, which is when the 

environmental and social outcomes 
are often "locked in': 
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Standard Environmental Social Requirements Comments 
Requirements 

Plan Vivo Must Must demonstrate social benefits. Projects are The Standard Manual includes 
demonstrate required to increase capacity over time and explicit requirements for ecosystem 
environmental promote extra activities contributing to well- and livelihood benefits and is 
benefits. being (e.g. micro-enterprises, fuel-efficient reviewed periodically 

stoves etc.) 

GHG N/A N/A 
Protocol 

ISO N/A N/A 
14064-2 

5.6 Role of Third Party Auditors 

5.6.1 Aligned Interests Between Buyers and Sellers 
In a typical market, the competing interests of buyer and seller create checks and balances: 

Producers try to maximize both price and the number of items sold or services rendered, whilst 

buyers try to lower the price and minimize the number of products they must purchase to satisfy 

their need. This system of checks and balances does not function in offset trading- there is an 

inherent conflict of interest in the current market design. Although there is competition on pricing 

-the supplier (project developer/funder) wants high prices, the offset buyer wants low- since both 

the supplier and buyer of carbon offsets aim to maximize the number of offsets produced, there is 

a strong financial incentive for both supplier and buyer to overestimate the baseline scenario and 

thus artificially inflate emission credits to increase profitability'. The purpose of a free market is to 

enable dynamic innovation and entrepreneurship. Free markets are not designed to protect public 

goods. Neither suppliers nor buyers of carbon offsets can therefore be reasonably expected to act 

altruistically and conservatively estimate a project's reductions, as this would directly translate into 

decreased profits. In a "normal" market, the seller faces this same incentive, but it is balanced by the 

buyer's incentive to ensure that the offsets are not overestimated. 

This inherent alignment of interests is a profound design flaw of project-based carbon trading 

systems, which can only to partly be mitigated by rigorous monitoring and third-party validation 

and verification of offset projects. Most standards do require third-party auditors. The following 

sections detail validation and verification as well as the role of third-party auditors. 

5.6.2 Independent Validation of Project Activity 
The validation process is initiated during the planning and early implementation phase of a project. 

It confirms the sound planning of a project developer and the compliance with the chosen offset 

standard's rules and regulations. The project has usually not been implemented at this stage and 

the validation neither comments on the actual performance of a project nor certifies any emissions 

reductions. 

Validation Process 
An independent auditor reviews and validates the project design documents (POD) and other 

project-related documentation such as construction licenses, environmental impact assessments 

and records from the stakeholder consultation meetings with local stakeholders. For COM 

projects, the information in these documents is reviewed against COM rules and regulations. In 

the voluntary market, the validation entails the comparison of the proposed project to the rules 

of the standard under which the project is implemented. 

* This dynamic is to some extent mitigated by the buyers' potential risk of damaging his reputation if he buys offsets 
from a project that might later be criticised for overestimating its credit reductions. 
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It is important to point out that a validation can only be as good as the standard which it follows. 

If the requirements of a standard are weak, e.g. if the baseline requirements are not rigorous and 

conservative, the validation will not rectify that but will simply confirm that the proposed project 

conforms to the requirements of the standard. 

A validation process under COM typically consists of the following three phases: 

• A desk review of the project design document: The auditor reviews the POD and other relevant 

documents and critically checks the assumptions and calculations given by the project 

developer. 

• Follow-up interviews with project stakeholders: The auditor confirms elements from the project 

documentation during interviews with local regulatory bodies (e.g. that the project has 

complied with all local regulations) and the project owner (e.g. that sufficient training has 

been administered to the staff to run the project equipment professionally). The auditor 

also consults a selection of local stakeholders i.e. organizations or individuals other than the 

project participants that are affected by the project so as to confirm that their concerns have 

been taken into account. 

• The resolution of outstanding issues and the issuance of the final validation report: Inconsistencies 

in the documentation or missing evidential documents are pointed out by the auditor and 

corrections requested. Only after all open issues are resolved will the final validation report be 

issued and the project recommended for registration. 

Validation is an ex-ante confirmation that the project, if implemented according to design, will 

generate the expected amount of emission reductions and comply with rules and regulations. 

The final validation report does not confirm the amount of carbon reductions that will be 

generated. It is the later verification and certification process which confirms and certifies the 

actual emissions reductions. 

Table Slists the validation requirement and the review process for each of the evaluated 

standards. 

5.6.3 Monitoring and Independent Verification of Project Activity 
Verification is an ex-post confirmation that the project was implemented and is performing 

according to design. Verification confirms and quantifies the amount of emission reductions. 

Monitoring and verification standards are required to ensure that offset projects perform as 

expected. 

Under COM procedures, an accredited third-party auditor (Designated Operational Entity- DOE) 

must confirm that the claimed emissions reductions have actually occurred. To reduce conflict of 

interest, DOEs are not allowed to do validation and verification on the same project. 

Verification is only as good as the accounting standards it verifies against. 
Verification by itself cannot ensure high quality of the project because it only confirms that 

the methodologies and monitoring standards have been implemented according to what 

was specified in the validation documents. If these methodologies and monitoring standards 

are weak, the verification process will not rectify this. For example, in a land-fill gas project, a 

verification report will confirm if the emissions reductions were actually achieved to the extent 

they were estimated in the POD. The verification report will not evaluate or reconsider the 

additionality requirements. 

Verification In the Voluntary Market 
The lack of third-party project verification by a certified and independent auditor is one of the 

biggest gaps in the current voluntary carbon offset market. Many project developers in the 

VER market do not use third-party verification at all but do the verification in-house. One of the 

reasons for this is that historically, project developers were the ones that knew most about the 

technologies they implemented and the circumstances of their projects. Early on, there simply 
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were not enough third-party verifiers with the necessary technical expertise available to allow 

for external verification. Self-verification does not necessary indicate that such projects are of low 

quality, but there is clearly a strong incentive for the project developer to evaluate his projects in 

as positive a light as possible. Third-party evaluation therefore not only adds to the transparency 

of projects but also decreases the inherent conflict of interest in self-evaluated projects. Many of 

the voluntary offset standards have recognized the need for independent verification and require 

third-party auditors. Table 8 outlines the requirements for each standard. 

5.6.4 Project Approval: Auditors or Standard Boards 
Under the COM, upon completion of the validation or the verification process, the DOE submits 

the documents to the COM Executive Board who will then approve or reject the project. Many of 

the voluntary offset standards also require the use of third-party auditors for project validation 

and verification. In other words, it is the auditors themselves that approve the projects. This is 

problematic for the reasons explained in the next two sections. 

5.6.5 Conflicts of Interest: Auditors and Project Developers 
Under both the COM and voluntary offset standards, auditors are generally hired and paid by 

project developers. This creates a conflict of interest because the auditor will need to be impartial, 

yet may want to generously overlook issues and overestimate emission reductions in order to keep 

the customer. The COM has tried to address this conflict of interest by stipulating that auditors are 

not allowed to provide any consulting services to project participants: 

The DOE [Designated Operational Entity- CDM approved auditor] shall work in a credible, 

independent, non-discriminatory and transparent manner. The structure of the DOE shall 

safeguard impartiality of its operations. If the DOE is part of a larger operation, the DOE shall 

clearly define the links with other parts to demonstrate that no conflicts of interest exists. The 

DOE shall demonstrate that it is not involved in any commercial, financial or other processes 

which might influence its judgment or endanger trust in its independence and integrity. (CDM 

modalities & procedures, Appendix A, paragraph 2) 

In the COM, the additional approval process through the COM Executive Board adds a layer of 

quality control because it is not solely up to auditors to approve or reject a project. 

Except for the Gold Standard and the CCX, the evaluated voluntary offset standards do not employ 

an additional approval process. Auditors themselves approve the projects. This lack of an additional 

approval process potentially exacerbates the conflict of interest for the project auditor. 

In addition, the subjectivity that is inherent in any offset project validation process weakens the 

quality control function ofthe auditor. In every project review, there is a significant degree of 

subjective judgment involved. Auditors are paid by project developers and are given the power 

to make judgments about issues such as whether assumptions are "conservative'; whether a given 

barrier is substantial in a given country, whether a baseline and an additionality argument make 

sense, and whether data sources are legitimate. 

To counterbalance these design flaws, many of the standards, including COM, require a short 

public commenting period- for example, for review of the baseline documents and background 

information. It is nevertheless questionable whether these public commenting periods are sufficient 

to properly review the social and environmental consequences of projects. 

5.6.6 Quality Control of Auditors 
Under COM's accreditation standard; DOEs have to provide proof that they have the necessary 

competences to conduct project validation (e.g. experience and technical expertise with validating 

biomass plants). To ensure auditors' quality, the COM Executive Board has set up a regular 

* Procedure for Accrediting Operational Entities by the Executive Board of the Clean Development Mechanism 
(http:l!cdm.unfccc.int/DOE!cdm_accr_01.pdf) 
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surveillance system for DOEs, including on-site assessment of every DOE at least every three 

years. Furthermore, the COM Executive Board is authorized to conduct "spot-check" activities (i.e. 

unscheduled surveillance) of DOEs at any time. Depending on the results of the spot check, the 

COM EB can issue a warning to the DOE or in the most severe cases suspend its accreditation. 

In 2006 the COM EB conducted three spot checks, yet it did not suspend any DOEs or publish their 

names despite"several non-conformities of the DOE regarding both procedural and operational 

requirements': Given the negative findings of all three spot-checks, the EB set up a regular 

surveillance system for DOEs, including on-site assessment of every DOE at least every three years: 

The voluntary standards evaluated in this report currently have no formal structures in 
place to assess and ensure the quality of the auditors' work. 

5.6.1 TABLEs: Validation, Verification and Third-Party Auditor 
Requirements 

Standard Requirements 

COM 

for Validation 

Project Design 
Document (PDD) 

containing: 

Description ofthe 
project activity; 

Information 
on baseline 
methodology; 
Crediting period; 

Monitoring 
methodology and 
plan; Estimation 

of GHG emissions 
by sources; 

Environmental 
impacts; 

Stakeholders' 
comments; 

Host nation 
approval. 

Validation 
Approval 
Process 

Validation 
documents need 
to be approved 
bytheCDM 
Executive Board. 
After approval, 

the project 
is officially 
registered. 

Requirements for Verification Approval 
Verification Process 

Monitoring 
report (by project 
developer) 

including estimate 
of CERs generated. 

Verification 
report (by DOE) 

and certification 
report (by DOE) 
confirming 
the emissions 
reductions. 

Project developers 
monitor project according 
to monitoring plans as 
given in the PDD. 

Monitoring reports are 
submitted to third-party 
auditor (DOE). DOE writes 

verification reports which 
are then submitted for 
approval to the CDM 
Executive Board. 

* Details can be found: Executive Board ofthe Clean Development Mechanism Twenty-ninth Meeting 
(http:/!cdm.unfccc.int/EB/029/eb29rep.pdf) 
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Standard Requirements Validation Requirements for Verification Approval Third-party 
for Validation Approval Verification Process Requirements 

Process 

AIICDM Validation Monitoring Project developers Registered DOEs 
requirements documents report (by project monitor project according DOEs conducting 
plus additional need to be developer) to monitoring plans as a first time 
GS requirements approved by the including estimate given in the PDD. validation of a 
must be met (e.g. Gold Standard of CERs or VERs Monitoring reports are Gold Standard 
GS eligibility, Technical generated. submitted to third-party PDD trigger a 
previous Advisory Verification auditor (DOE). DOE writes more in-depth 
announcement, Committee report including verification reports. audit of the 
scoring of (TAC). the GS-specific project by the 
sustainable Gold Standard CER: 

Gold Standard annex (including 
submitted for approval to Gold Standard 

development TACand Gold monitored sustain. TAC, which 
indicators, the CDM Executive Board 

Standard dev. indicators) also serves as 
monitoring plan and the Gold Standard 

supporter NGOs and statement (by accreditation 
for sustainable TAC. 

have six weeks to DOE) confirming procedure ofthe 
indicators, 

seek clarification the emissions Gold Standard VER: DOE to the Gold 
detailed and can request reductions and submitted for approval to Standard. GS outcomes of an in-depth audit compliance the Gold Standard TAC. 
both stakeholder Validation and 

of a project. of sustainable Micro-scale projects are verification can consultations) . After approval, development selected to be verified on only be done by 
the project indicators. a targeted random basis. the same DOE for 
is officially Verification report Both Gold Standard CER small-scale and 
registered. including the GS- and VER: a 2-week review VER micro-scale 
Micro-scale specific annex to be period precedes issuance projects. 
projects can submitted to Gold during which the Gold 
be submitted Standard by CDM- Standard TAC and Gold 
for an internal accredited DOE. Standard NGO supporters 
validation. Some Gold Standard can ask for clarifications 
are externally verification periods and corrective actions. 
validated on a have to correspond 
targeted random to CDM verification 
basis. periods. 

The VCS Project Validation Monitoring Project developers Registered CDM 
Description documents are report (by project monitor project according DOEs 
(VCS PD), approved by the developer) toVCS PD. Certified auditors 
monitoring plan, auditors. including estimate Monitoring reports are under ISO 
environmental Validations are ofVCUs generated. verified by third-party 140065 
impacts, mandatory, ISO 14064-3 auditor. Auditor writes 
comments by Auditors 

and can be requirements using verification reports and registered under vcs stakeholders etc. completed up the VCS Verification also approves them and 
are validated Jl 

front or at the Report template the emissions reductions. 
according to time ofthe first confirming These are automatically Other auditors 
ISO 14064-3 

verification. the emissions approved by the VCS need to be 
requirements and reductions. once authenticity certified by the 
VCS Programme and completeness of VCS board. 
requirements. documents have been 

confirmed. 

Jl orCDM PDD Validation Monitoring Project developers Validation and 
plus formal documents are report (by project monitor project according verification 
statement of approved by the developer) to PDD. have to be done 
compliance with auditors. including estimate Monitoring reports are 

by third-party 
VER+ criteria ofVERs generated submitted to third-party auditors (DOEs). 

VER+ 
Verification report auditor who writes Validation and 
(by auditor) verification reports and verification can 
confirming also approves them and be done by the 
the emissions the emissions reductions·. same DOE 
reductions 

DOEs have a "certification body" which reviews and approves the validation and verification reports. For CDM projects, 
the DOE certification body is the DOE's quality control before the documentation is submitted to the CDM EB. For VER 
project, it is that certification body that gives the final approval for a project. 
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Standard Requirements Validation Requirements for Verification Approval Third-party 
for Validation Approval Verification Process Requirements 

Process 

CCX does not See verification. Project proposal Verification documents Third-party 
distinguish Independent are submitted for auditors are 
between verification approval to the CCX approved by CCX 

CCX validation and Committee on Offsets. for each project report confirming 
verification. the emissions type. 

reductions. 

SameasCDM Same as CDM Same as CDM or GS For GS VERs: see above. SameasCDM 
orGS orGS For other VERs: project orGS 

developers monitor 
project according to PDD. 

vos Monitoring reports are 
submitted to third-party 
auditor (DOE). DOE writes 
verification reports and 
also approves them and 
the emissions reductions. 

Fifteen required TheCCB Project documents Each project must be Registered DOEs 
criteria and eight Alliance works and monitoring verified at least every five for 'Afforestation 
optional "point- closely with results reviewed by years. and 
scoring" criteria. auditors, but auditors. Because CCBS is only a 

Reforestation' 
Project ratings: it is ultimately project design standard, it and accredited 

CCBS Approved, Silver, the auditor does not verify quantified FSC auditors. 
Gold. who makes emissions reductions. 

the decision to Validation and 

approve or reject verification can 

a project. be done by the 
same auditor. 

Report including: Validation carried Verification is Because Plan Vivo sells Approved 
Project out by expert currently not ex-ante credits it does not validators 
description reviewers. All required for Plan verify quantified ex-post with extensive 

Communication documentation Vivo projects but emissions reductions. experience 

with national reviewed and recommended. in forestry 

regulatory approved by and carbon 

authorities. the Plan Vivo management 
Plan Vivo Foundation. projects. Monitoring 

protocol Projects are 
reviewed on 

Technical a yearly basis 
specifications through annual 

Size of risk buffer reporting. 

Financial records 

Requires N/A N/A N/A N/A 

GHG 
monitoring plan 

Protocol 
but does not 
cover validation 
and verification 

Does not N/A N/A N/A No third-
distinguish party auditor 
between, and requirements; 

ISO does not require, ISO certifies 
14064-2 validation and auditors under 

verification ISO 14065 and 
ISO 14066 (not 
yet released) 
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5.7 Registries 
Carbon offset registries' keep track of offsets and are vital in minimizing the risk of double

counting (that is, to have multiple stakeholders take credit for the same offset.) Registries also 

clarify ownership of offsetst. A serial number is assigned to each verified offset. When an offset is 

sold, the serial number and "credit" for the reduction is transferred from the account of the seller to 

an account for the buyer. If the buyer "uses" the credit by claiming it as an offset against their own 

emissions, the registry retires the serial number so that the credit cannot be resold. 

Registration and Enforcement Systems must include: 

• A registry with publicly available information to uniquely identify offset projects. 

• Serial numbers for each offset credit generated by each project. 

• A system to transparently track ownership of offsets which makes it possible to track each 

offset to the project from which it originated. 

• A system to easily check on the status of an offset (i.e., whether an offset has been retired). 

• Contractual or legal standards that clearly identify the original "owner" of emission 

reductions. 

• Contractual or legal standards that spell out who bears the risk in case of project failure or 

partial project failure (e.g. who is responsible for replacing the offsets that should have been 

produced by the failed project). 

(Broekhoff, 2007) 

Obtaining offsets directly through a registry simplifies the delivery process significantly, as buyers 

simply establish an account into which the registry transfers the purchased offsets. In so doing, the 

buyer is assured of both the quality of the purchased offsets (as only offsets that meet the registry's 

standards are transacted) and their ownership of the offsets, since they are deposited directly into 

the purchaser's account. 

Under COM, the certification process is the phase of a COM or Jl project during which permits 

are issued on the basis of calculated emissions reductions and verification. In the VER market, 

credits are not certified but solely verified-- thus the difference between CERs (Certified ERs) and 

VERs (Verified ERs.) The COM registry is used to issue CERs from registered COM project activities 

into the Pending Account. Up to date information on all registered projects can be found at: 

http://cdm.unfccc.int/lssuance/cers_iss.html. Entities authorized to participate in a COM project 

activity by a Non-Annex I Party may apply for a permanent holding account in the COM registry at 

the time of the first issuance of CERs for their COM project activity. Entities authorized to participate 

in a COM project activity by an Annex I Party may apply for a temporary holding account in the COM 

registry.Registry-administered offsets transactions have the advantage of transaction credibility, 

protection against fraud and errors, and simplified facilitation of transactions based on established 

standards and procedures. 

There is no one single registry for the voluntary market. Registries for the voluntary market have 

been developed by governments, non-profits, and the private sector. Some of the registries are tied 

to certain standards whereas others function independently. Most voluntary standard registries 

are still in the planning stage and not yet operational. Table 9 summarizes the registries and the 

approval process for each of the standards. 

·x· The term 'registry' is somewhat loosely defined. It sometimes also refers to accounting systems that track greenhouse 
gas emissions and/or emissions reductions. In this section we focus solely on registries that are carbon credit 
accounting systems. 

t The issue of ownership is not a trivial one: "For example, both the manufacturer and the installer of energy efficient 
light bulbs might want to claim the emission reductions caused by the light bulbs- as might the owners of the power 
plants where the reductions actually occur. Right now, establishing the right to an offset reduction largely consists of 
making public marketing claims and trying to exclude others from doing the same." (Broekhoff, 2007) 
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When transactions occur without registry administration, providers and buyers must find other 

ways to ensure the integrity of the delivery process. Since offsets have no physical form, buyers 

must be given proof that the stated emission reductions have truly taken place. A verification 

report from an independent thirdparty can serve this purpose. Furthermore, buyers must obtain 

all rights and titles to the emission reductions and assurance that the provider did not and will not 

double-sell the offsets. This confirmation usually takes the form of a "transfer of title and ownership" 

document signed by the provider. However, unless the provider engages an independent third 

party to verify its internal processes, the buyer cannot be sure that the provider has truly retired 

the stated amount of offsets. This form of delivery is often time-consuming, may require extensive 

negotiations, and demands a great deal of know-how on the part of the buyer. It is therefore only 

suitable for deliveries of large quantities of offsets. 

5.7.1 TABLE 9: Registries Used by Each Standard 

Standard 

CDM 

GS 

vcs 

VER+ 

vos 

CCX 

CCBS 

Plan Vivo 

GHG 
Protocol 

ISO 
14064-2 

Accepted Registries 

CDM Registry 

Gold Standard Registry (currently 
under construction, predicted start 
date early 2008) ForCERs: CDM 
Registry; GS-Iabeled CDM serial 
numbers will be tracked in the Gold 
Standard registry 

ForVERs: Gold Standard Registry 

In the process of accrediting multiple 
VCS registries that are electronically 
connected and transfer data between 
each other in real time. All registries will 
be connected to a central VCS project 
database which is under development 
and aiming to launch in March 2008. 

Blue Registry ofTOV SOD 

Is planning to establish their own 
registry 

CCX Registry 

N/A 

Plan Vivo Registry 

N/A 

N/A 

5.8 Double Counting 

Approval Process 

Verification documents need to be approved by the CDM 
Executive board 

Verification documentation forCER and VER projects 
are approved by the Gold Standard Technical Advisory 
Committee 

CERs are issued by the UNFCCC and the Gold Standard 
label is delivered by the Gold Standard 

VERs are issued by the Gold Standard 

Verification documents are approved by the third party 
auditor. 

Verification documents are approved by the third 
party auditor and then forwarded to Blue Registry 
administration. All VER+ projects must be registered in 
the BlueRegistry. 

For GS VERs: see above. For other VOS VERs: verification 
documents are approved by the third party auditor (DOE) 

Offset projects need to be approved by the CCX 
Committee on Offsets 

N/A 

Plan Vivo sells ex-ante credits (Plan Vivo Certificates) 
which are recorded in their own registry 

N/A 

N/A 

Some double-counting issues can be addressed through the use of a registry. A universal 

mandatory registry for all types of offsets could ensure that each offset is sold only once. Such a 

registry could also ensure that offsets are not also sold as other commodities, such as Renewable 
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Energy Certificates (RECs). But because multiple registries operate independently in the VER 

market, a project developer could potentially sell his credits through two different registries. Such 

fraudulent activity would not be possible if the market used a single registry, or several linked 

registries, but the differences between the current standards have made efforts to coordinate them 

so far unsuccessful. 

Other double-counting issues are more difficult to address. For example, many customers want 

to buy offsets that come from projects implemented in their own country. Whereas the average 

European produces 11 tonnes of C02, and the average American produces 20 tonnes, the average 

Chinese or Indian produces just 4 or 2 tonnes respectively, so clearly there is a moral imperative for 

rich nations to reduce their emissions first. But while this seems logical, such a system turns out to 

be problematic because of double-counting issues. 

Under Kyoto, 39 developed countries (called "Annex B countries") adopted legally binding emissions 

reduction targets. If the offsets for a carbon project implemented in an Annex B country are sold 

in the voluntary market, the reductions will automatically be double-counted: the purchasing 

individual or organisation will claim them, but they will also be counted toward the host country's 

greenhouse gas inventory. If a company funds an offset project in an Annex B country, the resulting 

carbon offsets would need to be retired from that country's national greenhouse gas inventory in 

order to avoid double-counting. This matters because every Annex B country has to implement 

policies and projects to achieve their Kyoto goals, but to date no Annex B country has a regulatory 

system in place that would prevent this kind of double-counting. This means that voluntary offset 

projects in Annex B countries effectively replace another set of emissions reduction measures that 

the country would have had to take in order to meet its Kyoto requirements had the reductions 

not been double-counted'. This problem could be addressed if Annex B countries with emissions 

reduction obligations retired AAU credits for all VERs created through the voluntary market. Yet 

countries are unlikely to approve such a mechanism because it would mean that governments 

would indirectly endorse VERs. Once accepted as AAU equivalents, they would in effect be 

equivalent to CERs. 

Paradoxically, in high-emitting countries that have not ratified Kyoto, such as the United States and 

Australia, these double-counting issues don't exist at the national level. They do exist on a more 

local level, however: if a region, state, county, or city has enacted an emissions reduction target 

(even just a voluntary one), any emissions reductions that are created in that area but then sold as 

offsets in the voluntary market should not also be counted in that jurisdiction's emissions inventoryt. 

* This is only true if the country has a serious commitment to meeting its emissions targets. Give the failure of many 
nations to stay on target with their goals, it could be argued that any emissions reductions are welcome and that 
voluntary actions do not replace mandatory action. 

t Another type of double counting can occur with company-based trading schemes such as the EU ETS. In this case 
cancellation of AAU would be insufficient; cancellation of EUA would be required as well. 
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5.8.1 T As L E , o: Project Locations and Rules on Annex 8 Countries 
for Each Standard 

Standard Project Location Rules to avoid double counting for projects in Annex B 
countries. 

CDM Non-Annex I countries N/A 

Gold Standard CERs: 
Non-Annex 1 countries 

GS 
Gold Standard VERs: 

Any country 

vcs Any country 

Any country 

VER+ 

Any country but 
CCX member states of the 

EU-ETS 

VOS Any country 

CCBS Any country 

Plan Vivo Developing countries 

GHG Protocol N/A 

ISO 14064-2 N/ A 

Retirement of corresponding amount of AAUs 

VERs: Retirement of corresponding allowances in caped countries 

Retirement of corresponding amount of AAUs 

Retirement of corresponding amount of AAUs (for projects carried 
out during commitment period) 

or if applicable: statement of country that AAU shortage exists not 
allowing International Emissions Trading; 

or statement of project participant, that VER+ will not be transferred 
out of the country. 

CCX does not allow for the registration of projects in Annex 1 
countries during the Kyoto period that might be counted under the 
country level inventory (AAU). 

Retirement of corresponding amount of AAUs 

Rules to be developed for CCBS (2008) 

N/A 

N/A 

N/A 

6. Offset Transactions 
In the absence of predominant market standards, the variety of offset prices, qualities, delivery 

conditions and contract terms makes it difficult to get a clear overview of the voluntary offset 

market. The following clarifies pricing, costs, risks and delivery terms within the market mechanisms. 

6.1 Pricing of Offsets 
A complete and correct assessment of the production costs of an offset requires extensive 

knowledge of investment costs, operational costs, past, present and future project performance, 

corporate finance, and risk management, among other factors, and is extremely time-consuming. 

Few consumers have the time and know-how to conduct such extensive analyses. Even those that 

do may find it extremely difficult to factor all cost components correctly. 

6.1.1 Project Costs 

Offset providers must cover costs incurred at many different stages of project implementation 

before the emission reduction can be sold as an offset. The main cost factors can be divided into: 

• Project cycle-related costs: investment for technological implementation, financing of 

investment capital, costs for technical project operation, maintenance, administration, etc., 

and 
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• Delivery process-related costs: costs for the management of project failure risk, quality 

control, administration, legal, printing costs, etc. 

These costs have an indirect influence on the market price of offsets: in a functioning market where 

rigorous and transparent standards are available, prices are set by supply and demand. Offset 

providers whose efficient projects and internal processes enable them to generate offsets below 

market prices will be most successful. Providers whose generation costs exceed market prices, on 

the other hand, will need to increase their prices, which may result in decreased sales. 

The cost of each aspect of production varies from project to project, so no rule of thumb exists for 

predicting the generation cost of an offset. The cost can be as low as two Euros per offset (typically 

in projects at large chemical plants), but has no upper limit. Some projects incur costs of € 20 per 

offset and more, not including delivery process-related costs. The generation costs for some offsets 

exceed resale prices as early as in the planning stage. Other projects reach equivalent cost levels 

due to technical failure or generation shortfall. 

Since no for-profit organisation can sell offsets below production costs over the long term, less cost

efficient projects are typically implemented with funds donated to non-profit organizations. Such 

projects may in turn have high co-benefits which have no assigned monetary value in the current 

carbon markets, in which the traded commodity is a C02e reduction. 

6.1.2 A Common Misunderstanding: The 11Project Share Pitfall" 
Buyers of offsets are inclined to pay the lowest possible price for offsets of a given quality, and are 

not willing to pay for a provider's unreasonable profit or other unwanted expenditures (e.g. project 

administration or taxes). In comparing different offset purchase offers, buyers often try to invest in 

projects with high project share- that is, the proportion of the investment that goes toward direct 

implementation costs as opposed to overhead and organizational costs. Many buyers prefer offsets 

with a high project share because they believe this indicates a more significant contribution to 

climate protection. 

But the project share measure can be manipulated, and is subject to individual assumptions and 

definitions: 

a) There is no agreed-upon method for calculating project share, so different providers may 

include various costs in their calculations. Internal administration costs to the provider, for 

example. may or may not be included in the administration costs for a specific project. 

b) Purchasing offsets with a high project share that are significantly more expensive than other 

offsets may not be the most effective use of available funds, since the same funds could be 

used to achieve more emissions reductions at a lower price. 

c) Even if two projects have the same project share in the planning stage, the projects' 

generation success (and, therefore, climate impact) may differ significantly. The overall project 

share may be known only after successful long-term project operation. 

d) Some projects are easily constructed but difficult to administer, while the opposite is true for 

others. 

Most buyers aim to maximize the emissions reductions they are funding. But project share is often 

an unreliable measure for evaluating and comparing the quality and effectiveness of offset projects. 

6.2 Offset Market Prices 
It is nearly impossible to give a precise overview of current offset market prices, as the market is 

considerably fragmented due to the variety of available standards, project types and locations, 

offset qualities, delivery guarantees, contract terms and conditions, etc. That said, the main price 

drivers are an offset's standard and origin (i.e. project type). 
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In a competitive market, offset prices are a function of supply and demand. The attractiveness of 

a project depends on the buyer's objectives. These are different for a compliance buyer than for a 

voluntary buyer: 

• Compliance buyers are interested in obtaining credits reliably and cheaply in order to fulfil 

their regulatory requirements. 

• Most institutions that voluntarily use offsets for their climate neutralization efforts want to 

communicate that effort to the public and choose projects that are well-received by the 

target group. 

• In Europe, voluntary buyers are especially interested in biomass, renewable energy and end

user energy efficiency projects from less developed countries. Other emissions reduction 

projects such as industrial gas projects at chemical plants are less attractive to these buyers 

because, despite their emission reducing capability, such projects deliver very limited co

benefits such as job creation and protection of local ecosystems. 

• In the US, voluntary buyers prefer offsets generated by domestic projects, and are less 

focused on project type or sustainable development components. 

Carbon markets are still in their infancy. As public opinion and understanding of the markets 

increase, different project attributes may become more attractive to buyers. The following market 

prices' are only approximations, and do not reflect the full variety of the purchase and sale 

preferences of all market participants. 

6.2.1 T As L E ,, : Pricing of OHsets for Each Standard 

Standard 

COM 

GS 

vcs 

VER+ 

vos 

CCX 

CCBS 

Plan Vivo 

GHG Protocol 

ISO 14064-2 

Pricing 

The wholesale market price forCERs is at around € 18.' A seller therefore has the possibility to sell the 
CER to a compliance customer at that price using a standardized and cost efficient process and will 
sell to other buyers only, if any additional administration costs are covered by additional revenues. 
Additional costs apply for marketing expenses, certificate management, administration, value added 
tax etc. Therefore, CERs are sold in the area of€ 14 to € 30. 

GS CER or GS VERs are sold on average at a premium to regular CERs or comparable VERs of 5-25% 
of the market price. The premium varies depending on a number offactors: the project itself (its 
attractiveness for communication for example), project location (projects in so called least-developed
countries for example, are much sought after), whether a trade happens in the wholesale or in the 
retail market, vintage etc. 

VCU prices depend to a large extend on the project type. VCS version 1 VCUs are traded at € 5 to € 15. 

VER+ offset prices depend to a large extend on the project type and are traded at € 5 to € 15. 

GS VER: see above 

Other VOS VERs: prices depend to a large extent on the project type. They trade at a premium 
compared to other VERs, but at a lower level than GS VER levels. 

CCX offsets are traded at €1.2-3.1.' Additional costs apply for exchange fees, marketing expenses, 
certificate management, administration, providers profit, value added tax etc. and resale prices will 
usually be higher than the price listed on the exchange. 

Offsets from CCB projects are traded at €5 - €1 0. 

The price of Plan Vivo Certificates depends on the volume of the purchase and the project. Plan Vivo 
certificates are traded at €2.30- €9.50 I tC02 

N/A 

N/A 

* "State of the Voluntary Carbon Market 2007- Picking Up Steam", Ecosystem Marketplace & New Carbon Finance, 17th 

July 2007 and Tricorona, November 2007 

t Nordpool price, 14th November 2007: € 17.70 

:j: Pricing data from October 07-February 08; http://www.chicagoclimateexchange.com/market/data/summary.jsf 
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6.3 Choosing the Right Contract Terms 
In the offset market, as in most other markets, participants compete to secure market shares. In 

order to do so, providers of a certain offset quality (e.g. Gold Standard CERs) must set prices at 

competitive levels. This requires efficient project operation on the part of the provider, as well as 

limited profit margins. A provider of offsets with profitability expectations substantially above 

the competition will set their prices too high and as a consequence lose market share. On the 

other hand, a provider pricing offsets too low without looking at all of the applicable risk and cost 

components runs the risk of bankruptcy- especially in case of project shortfall or failure. 

Yet the market can only function successfully if reliable information is available about the quality 

of offsets. Otherwise, the markets will fail to ensure quality and efficiency. For example, if non

additional offsets enter the market and are indistinguishable from additional offsets, a market 

driven race-to-the-bottom will occur, since the non-additional offsets will by definition be 

cheaper than the additional ones. Standards must fulfill the role of ensuring quality and providing 

transparent information to buyers and sellers. If reliable standards are available to distinguish the 

different types and qualities of offsets, buyers can take advantage of the competition in the offset 

market by comparing prices for products of a desired quality. 

Comparing offsets is no simple task. Buyers must take into consideration project type, offset 

standard, delivery guarantee, and other factors. Ideally, by choosing offsets offering the best value 

among those of similar type and quality, the consumer fuels market competition, which in turn 

results in more efficient emission reduction activities. 

Among the most important contract parameters are the delivery provisions, which are specified in 

the contract between buyer and seller. In order to choose the product that best fits their needs, it is 

crucial that buyers understand the terms of the contract and the delivery terms and risks involved. 

The cost of purchasing guaranteed offsets, for example, may be more than that of buying intended 
emission reductions, even if the offered offsets are of the same quality. Guaranteed reductions have 

either already occurred (prompt delivery) or will occur in the near future and are guaranteed to 

be delivered (forward delivery). In the latter case, the provider is held liable for contract default if 

they fail to deliver the agreed-upon number of emissions reductions. In cases where buyers donate 

toward intended emission reductions, project shortfall or failure has no consequences for the offset 

provider. Such intended emission reductions are referred to as forward crediting or ex-ante 
credits. 

Some buyers may prefer to make a donation toward intended reductions based on personal 

preferences, especially if a project delivers high co-benefits. Others may prefer the certainty of 

achieved emission reductions associated with purchasing guaranteed offsets. 

All but one of the reviewed full-fledged standards verify exclusively ex-post emissions. For such 

offsets, it is up to the buyer and seller to choose between prompt delivery and forward delivery. 

Plan Vivo is the only standard that verifies ex-ante credits. But not all providers clearly distinguish 

between non-guaranteed ex-ante credits and guaranteed offset purchases. For example, a provider 

could advertise to sell Gold Standard offsets from projects that have not yet produced verified 

emissions reductions. If this is not clearly communicated to the buyers, they might be unaware of 

the risk they are taking. It is therefore vital that the buyer reads the general terms and conditions of 

the contract and identifies if the purchased amount of offsets is backed by real emission reductions 

or not. The following sections describe the three levels of delivery risk in broad terms. Though single 

contracts may deviate from this scheme, the underlying principles generally hold true. 
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6.3.1 low Transaction Risk: Prompt Delivery of Existing Offsets 
Prompt delivery in the carbon markets typically means delivery within a few days of contract 

signature. This delay allows for administration of the actual transaction, but not for the generation 

of offsets, which would be impossible in such a short time. 

In such cases, the provider assumes all project and price risks and generates the carbon offsets prior 

to selling them. The provider invests in the necessary technology, oversees project implementation, 

covers the operational project expenses, and pays the costs for the validation, registration and 

verification of the project activity. The provider does so without knowing for certain how large a 

volume of offsets the project will ultimately generate, nor at what price these offsets may be sold. 

However, after successful project operation, having the carbon offsets in stock enables the provider 

to offer risk-free deliveries, and to achieve a higher nominal sales price than could be set for high

risk (non-guaranteed) offsets. 

Since providers of promptly delivered offsets can specify and easily guarantee the exact amount, 

quality and parameters of their products, buyers of such offsets carry no project-related risks. Thus, 

this type of contract is suitable for buyers that wish to receive risk-free emission reductions quickly. 

6.3.2 Medium Transaction Risk: Forward Delivery of Future Offsets 
A forward contract constitutes a binding agreement between the offset provider and the buyer to 

deliver emission reductions at a pre-defined time and price. The provider may have access to future 

emission reductions from a certain project or portfolio of projects or may have existing emission 

reductions available in stock. 

For both the provider and the buyer, a forward contract is a way to eliminate market price risks and 

secure a desired transaction price, even though delivery may not occur for months or years. Such 

an arrangement protects the provider from falling market prices, and the buyer from rising market 

prices. 

Forward contracts may specify a fixed or proportional amount of offsets to be delivered. A fixed 

delivery quantity specifies the exact amount of offsets to be delivered, while a relative number 

typically refers to the project's overall success (e.g. buyer agrees to buy 50% of all generated offsets 

each year for 3 years). 

In fixed volume transactions, the seller carries the risk if the project produces fewer offsets than 

expected. In case of an offset shortfall, the seller must make up the missing offsets by delivering 

offsets from other projects at the same price. 

A forward contract can be executed only if both parties still exist at the time of delivery (i.e. have 

not suffered bankruptcy). If the seller is unable to meet their contractual obligation, the buyer 

faces the risk of having to pay the current market price for offsets, which may be more than they 

had originally settled on with the forward contract. The risk of a party not being able to fulfill its 

contractual commitment is referred to as credit risk. Before signing a forward contract, each party 

typically assesses the credit risk of the other party. 

While organizations applying professional risk management strategies may prefer forward deliveries 

to eliminate market price risks, such arrangements are less suitable for consumers who do not know 

how to assess credit risk. Forward contracts are most suitable for buyers who want to secure a price 

ahead of actual delivery and payment date (e.g. buyers who expect market prices to increase in the 

future). 
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6.3.3 High Transaction Risk: Forward Crediting of Ex-ante Offsets 
Forward crediting- the sale of ex-ante credits- is the most complicated type of transaction for the 

buyer to understand. Typically, at contract closure, the buyer pays the purchase price for a certain 

number of offsets that have yet to be produced, and the provider delivers a certificate confirming 

the purchase. However, these offsets do not yet exist, and the successful generation of the agreed 

number of emission reductions is uncertain. 

Unless the contract contains an ex-post adjustment of the purchase price corresponding to any 

shortfall in offset generation, the customer carries the risk that some or all of the purchase price may 

be lost, given that offsets might not be delivered. Transparency in such transactions is likely to be 

limited because providers are unlikely to inform buyers of any shortfall in the number of emissions 

ultimately achieved. This is especially true for projects that are not expected to deliver the emissions 

reductions for several decades, as is the case with certain forestry projects. Because buyers must pay 

upfront with no guarantee of the fulfillment of delivery, such transactions carry the highest risk for 

the buyer. 

Forward crediting is similar to forward purchasing (see above) and the same principles of price-risk 

hedging and credit risk assessment apply. But there is a substantial difference in risk associated with 

the two types of transactions: In forward crediting contracts, the purchase price is paid upfront and 

is not repaid in case of delivery shortfalls. The seller is not obligated to replace delivery shortfalls 

with offsets from other projects. Because of this, forward crediting might be more suitable for 

donors who do not depend on exact emissions reductions than for buyers who are looking to offset 

a precise amount. 

6.3.4 How Providers Can Reduce Delivery Risk 
Risk management techniques can substantially reduce the risk of project under-performance 

and consequent delivery failure. One key technique is the portfolio approach: by contracting I 
developing not just one or a few projects but a large number (e.g. with differing technologies or 

locations), the provider can diffuse the risk of catastrophic project failure. Restricting sales to the 

expected delivered volume based on the probability of project failure can significantly reduce the 

risk of over-selling. Providers with a substantial portfolio of projects are thus able to guarantee the 

amount, quality, and parameters of the carbon offset delivery to the buyer at contract signature, 

prior to generation and delivery. 

Active risk management can also be applied on a technical and operational level. By hiring 

technical experts to oversee the job site and perform quality control, and by consulting with 

local representatives, providers ensure that they will react in a timely manner to technical failure, 

shortfalls and errors in project documentation, changes in laws and regulations, etc. Although such 

measures raise project costs for the provider, they also ensure a lower project failure rate. 

A third way for the provider to avoid delivery default is to compensate for generation shortfalls with 

emission reductions purchased from other providers. 

Since all forms of risk management require an investment of resources, not all providers are able to 

offer an optimal delivery guarantee when contracting to generate offsets. 
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7. Review of Standards Used In the 
Voluntary Offset Market 

7.1 Offset Standard Types 
In order to better understand the different standards and their goals we distinguish between the 

following types of offset standards: 

Full-fledged carbon offset standards offer all three components: 

1. Accounting Standards 

2. Monitoring, Verification and Certification Standards 

3. Registration and Enforcement Systems 

Project Design Standards (PDS) include accounting standards and some monitoring standards 

or guidelines, but do not offer certification of offsets or a registry. These PDS are useful for project 

developers in the initial phase of project development and may help secure upfront funding. But 

the project developers must use the PDS in conjunction with a full-fledged standard in order to get 

certification and access to a registry once the project starts producing credits. 

Offset Standard Screens are not full-fledged standards by themselves but accept projects that 

were implemented under other standards and that adhere to their screening standards (e.g an 

offset screen that accepts all COM credits, except those from large hydro and industrial gas projects.) 

Offset Accounting Protocols provide definitions and procedures to account for GHG reductions 

from offset projects but have no associated regulatory or administrative bodies. They have 

programme-specific rules and procedures for reviewing, validating, and registering GHG projects, 

as well as verifying and certifying GHG reductions. Yet protocols do not define eligibility criteria or 

have procedural requirements. Many of the full-fledged standards are based on such protocols (for 

example, the VCS uses IS0-14064 methodologies). 

Other Standards Types. Some standards don't quite fit any of the above mentioned categories. 

These are usually less widely used standards that have been developed for very specific project 

types. Some of these standards, such as Plan Vivo, sell ex-ante credits. In other words, they sell 

carbon offsets that are projected to be produced in the future. The standards discussed in this paper 

fit into the following categories: 

TABLE 12: Offset Standard Types 

Full-Fledged 
Carbon Offset 
Standards 

COM 

VER+ 

CCX 

Once they have 
established their 
registries: 

Gold Standard 
(GS) 

Voluntary Carbon 
Standard (VCS) 

Project Design 
Standards 

Climate, 
Community& 
Biodiversity 
Standards (CCBS) 

Offset Standard Offset Protocols 
Screens 

Voluntary Offset ISO 14064-2 
Standard (VOS) WRI/WBCSD's GHG 

Project Protocol 
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The following sections describe each standard in more detail. To facilitate cross comparisons, we have 

followed the same order of topics and the same layout for all standards. The only exceptions to this are 

the bio-sequestration rules for COM and VCS, which are discussed in more detail in chapter 7.4 on forestry 

standards. In these sections, the numbering system is slightly different. 

The standards are summarized as objectively as possible. Editorial comments and opinions about the 

standards can be found in the Authors' Comments at the end of each standard description. Their brief 

comments focus on what they consider the main strengths and weaknesses of each standard. 

7.2 Full-fledged Standards 
Full-fledged carbon offset standards offer all three components: 

1. Accounting Standards; 2. Monitoring, Verification and Certification Standards and; 3. Registration and 

Enforcement Systems. In the following sections we describe these full-fledged standards: COM, Gold 

Standard, Voluntary Carbon Standard, VER+, and CCX. 

CLEAN DEVELOPMENT MECHANISM 

http://cdm.unfccc.int/index.html 

1. Overview 

Type of Standard 
The Clean Development Mechanism (COM) is a full

fledged offset standard and is a part of the international 

legally binding Kyoto Protocol and its related accords. 

It is administered by the United Nations Framework 

Convention on Climate Change (UNFCCC). COM enables 

industrialized countries to achieve emissions reductions 

by paying developing countries for certified emission 

reductions (CERs). 

History of Standard 
Recognizing the need for stronger action to combat 

climate change, the parties of the UNFCCC negotiated 

and adopted the Kyoto Protocol in 1997. At the time 

of its adoption, the treaty only sketched out the basic 

features of the GHG trading mechanisms like the COM. 

The rule book detailing how the mechanisms would 

operate was fleshed out over the next four years, 

culminating in the Marrakech Accords. The treaty came 

into force on 16 February 2005, making the trading 

mechanisms operational. 

Administrative Bodies 

Conference of Parties serves as the Meeting of Parties 

to the Kyoto Protocol (COP/MOP): The COP/MOP is the 

ultimate decision-making body of the UNFCCC. It is 

comprised of representatives from each member state 

that has ratified the Kyoto Protocol. The COP/MOP 

reviews and approves the COM EB's recommendations, 

thereby providing guidance and direction to the EB in 

administering the COM. 

CDM Executive Board (CDM EB) supervises the COM 

under the authority and guidance of the COP/MOP, 

and is fully accountable to the COP/MOP. The EB has 10 

members from parties to the Kyoto Protocol including 

one representative each from the five UN regions, 

two each from the list of industrializing countries with 

emission reduction targets and those without targets, 

and one from the Small Island Developing States. 

The responsibilities of the COM EB include: 

• Developing and amending the rules of procedure for 

COM 

• Accrediting DOEs 

• Registering COM projects 

• Approving new baseline and monitoring 

methodologies or amendments to existing ones 

• Authorizing the issuance of CERs 

Accreditation Panel reviews applications from 

prospective DOEs, reports conclusions and prepares 

recommendations to the EB for accrediting and 

designating operational entities. 

Methodologies (Meth) Panel reviews proposed new 

or amendments to existing baseline and monitoring 

methodologies, and makes recommendations to 

the EB regarding their approval or amendments. The 

Meth Panel also makes recommendations to the EB 

regarding changes to the guidelines for methodologies 

for baselines and monitoring plans. The Meth Panel is 

co-chaired by two members of the EB and is composed 

of an additional15 members who serve as technical 

experts on the panel. 

Afforestation and Reforestation (A&R) Working 

Group prepares recommendations to the EB on 

submitted proposals for new baseline and monitoring 

methodologies for COM A&R project activities in 

cooperation with the Meth Panel. 
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Small-Scale (SSC) Working Group prepares 

recommendations to the EB on submitted proposals for 

new baseline and monitoring methodologies for CDM 

small scale project activities. 

CDM Registration and Issuance Team (RIT) assists 

the CDM EB by appraising requests for registration of 

project activities and requests for issuance of CERs. It 

is chaired by a member of the EB on a rotational basis. 

The RIT was established in 2006 (before that, in 2004-5, 

projects were assessed by individual Board members). 

Designated National Authorities are agencies 

designated by each party to the Kyoto Protocol to act as 

a nodal agency for administering CDM involving parties 

within its jurisdiction. 

Designated Operational Entities (DOEs) are the 

accredited auditors who validate and verify CDM 

projects. There are currently 19 registered DOEs, of 

which 18 are authorized to validate projects and 7 of the 

18 are also authorized to verify projects. Only one of 19 

is designated solely as a verifier. DOEs are not allowed 

to do the validation and the verification for the same 

project, and the sectors that each of them can cover also 

varies. 

Financing of the Standard Organisation 
The CDM is financed through the CER issuance fees and 

through start-up donations from Annex I countries. 

Recognition of Other Standards 
The CDM does not recognize any other standards. 

However, many of the regulated and voluntary carbon 

offset schemes recognize CDM and accept CERs as 

eligible offsets under their respective schemes. These 

schemes include the EU ETS, the VOS, VER+, CCX, and 

theVCS. 

Number of Projects 
As of September 2007, there are 827 registered projects 

with a further 154 in the registration process, 2,647 

projects in the CDM Pipeline, 46 projects have been 

rejected and 8 withdrawn. 85,9 million CERs have been 

issued to date: 

2. Eligibility of Projects 

Project Type 
CDM accepts projects that reduce the emissions of, 

avoid the release of or sequester any one of the six 

gases covered by the Kyoto Protocol with the exception 

of nuclear energy projects, and sequestration projects 

other than afforestation and reforestation projects 

(REDD). 

* UN EP RISOE Center http://www.cdmpipeline.org/, accessed 
on 15 November 2007 

Project Location 
CDM only accepts projects in non-Annex I countries. 

Project Size 
There are no restrictions on the size of projects. 

Projects may be classified as small-scale CDM projects.t 

Small-scale projects use simpler documents and are 

subject to a simpler approval process than other 

projects. 

Start Date 
Originally: 1 January 2000 

This rule has lapsed. Currently, the start date is the date 

of registration. 

Crediting Period 
The crediting period options for CDM projects are 

the same for all project types, except afforestation 

and reforestation projects. In the case of the former, 

project developers can choose between: (i) a seven-year 

crediting period with the option of up to two seven-year 

renewals,, provided the project baseline is still valid or 

has been updated to take new data into account or (ii) 

a maximum period of 10 years with no renewal option. 

For afforestation and reforestation projects, the choice 

is between: (i) a 20-year period with up to two 20-year 

renewals or (ii) a maximum of 30 years with no renewal. 

CDM Pre-Registration Credits 
N/A 

Project Funding Restrictions 
CDM projects cannot accept any Official Development 

Assistance (ODA). 

Environmental & Socia/ Impacts 
While there are no explicit guidelines laid out for the 

environmental or social impacts of CDM projects, 

the Kyoto Protocol requires that CDM projects 

enable developing countries to achieve sustainable 

development. Each country sets the policies for the 

sustainable development criteria by which it can assess 

CDM projects. Social criteria may include improvements 

in the quality of life, alleviation of poverty, and greater 

equity, while environmental criteria may include the 

conservation of local resources, removing pressure on 

local environments, health benefits, and compliance 

with domestic environmental policies. 

An analysis of the environmental impacts of the project, 

including trans-boundary impacts, must be provided in 

the PDD.If an Environmental Impact Assessment (EIA) 

is required by the host country, the project developer 

t Projects can qualify as small scale ifthey fulfill the following 
two criteria: 
1. the energy output does not exceed 15 MW, 
2. the reduction in energy consumption is less than 15 
gigawatt hours per year or the reduction in emissions is less 
than 15 kilotons of C02-equivalent per year. 
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must also include conclusions of the EIA in the PDD. 

Similarly, the project developer must also describe the 

process of inviting comments from local stakeholders 

likely to be affected by the project, summarize their 

comments and document the action taken to address 

their concerns. 

The PDD is published for commenting for 30 days on 

the CDM website. 

3. Additionality and Baselines 

Additionality Requirements 
CDM uses project-specific tools to assess additionality. 

However, some of the baseline tools are based on 

performance standards. 

The process of determining whether a project is 

additional involves three or four steps as laid out in the 

UNFCCC additionality tool version 4 (for details, see 

Appendix B). 

Step 1: Identifying realistic and credible alternatives to 

the proposed project activity that are compliant with 

current laws and regulations 

Step 2: Investment analysis to determine that the 

proposed project activity is not the most economically 

or fi na ncia lly attractive, or step 3 

Step 3: Analysis of barriers that prevent the 

implementation of the proposed project activity or do 

not prevent the implementation of one of the other 

alternatives 

Step 4: Analysis as to whether the proposed project 

activity is 'commonly practiced' by assessing the extent 

of diffusion of the proposed project activity 

Baseline & Monitoring Methodologies 
CDM follows a bottom-up, project-specific approach 

to determine baseline and monitoring methodologies. 

However, once a baseline and monitoring methodology 

is developed and approved by the CDM EB, the same 

framework can be used to develop other projects, 

provided they meet the other eligibility requirements. 

Existing methodologies have been amended and 

refined over time as new projects have been proposed 

and approved with amendments to the previously 

existing methodologies. Further, similar methodologies 

for certain types of projects have been consolidated into 

single methodologies so that they are applicable to a 

broad range of projects. 

Project developers or consultants acting on behalf 

of the project developers may propose new 

methodologies. The proposal for a new methodology 

must be submitted to the UNFCCC secretariat through 

a DOE. The DOE or a member of the Meth Panel 

may undertake a pre-assessment of the proposed 

methodology. Upon receipt of the complete 

documentation and a fee of USD 1 ,000, the secretariat 

makes the methodology publicly available for comment 

for a period of 15 days. The Meth Panel reviews and 

assesses the proposed methodology with the help 

of the secretariat and based on the independent 

assessments of four members of the Meth Panel (who 

are selected on a rotational basis), two independent 

experts, and comments from the public. Based on 

the recommendations of the Meth Panel, the CDM EB 

approves or rejects the proposed methodology. If the 

proposed methodology is approved or incorporated 

into a consolidated methodology, then the USD 1,000 

fee is adjusted in the registration fees: 

4. Validation & Registration 

Process 
The project developer or a consultant acting on behalf 

of the project developer must prepare a Project Design 

Document (PDD) describing the project activity, 

the baseline methodology to be used to calculate 

the emissions reductions under the project and the 

methodology that will be used to monitor the emission 

reductions achieved. The PDD is then reviewed by a 

DOE to confirm the veracity of the information and 

arguments provided. Simultaneously, the PDD is posted 

on the DOE's website and opened to public comments 

for a period of 30 days. The DOE and project developer 

need to consider the comments received and take 

action (if deemed necessary) before the DOE finalizes 

the Validation Report. The DOE review process also 

involves visits to the project site and consultations 

with local stakeholders. The DOE's assessment and 

conclusions, including a summary of the stakeholder 

consultations, are synthesized into a Validation Report. 

The PDD and the Validation Report are submitted to 

the project host nation's DNA for approval. If the project 

meets the sustainable development criteria, complies 

with the country's laws and regulations, and fulfills any 

other requirement specified by the DNA, the DNA issues 

a letter confirming the host nation's approval. The PDD, 

the Validation Report and the Host Nation Approval are 

then submitted to the CDM EB for registration. 

Within 8 weeks (or 4 weeks for small projects) of receipt 

of the Request for Registration, the EB is required to 

register the project. The RIT supports the EB in this 

process by reviewing the reports submitted along with 

the Request for Registration. If a party to the project or 

at least three members of the EU request a review of the 

project, then registration can be delayed until the next 

EB meeting. 

* http:/!cdm.unfccc.int/Reference/Procedures/Pnm_proced_ 
ver12.pdf 
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Key Requirements 

• Completed PDD with the baseline and monitoring 

methodology 

• Validation Report including the stakeholder 

consultation 

• Host Nation Approval 

5. Monitoring, Verification & 
Certification, and Issuance 

Process 
Once the project is operational, the project implementer 

or a consultant acting on behalf of the project 

implementer is required to prepare a Monitoring 

Report on a periodical basis in accordance with the 

monitoring protocol in the PDD. The report must also 

include an estimate of the CERs generated during the 

reference period. A DOE verifies the Monitoring Report 

and also carries out a site visit, if deemed necessary. The 

DOE prepares a Verification Report documenting its 

assessment of the monitoring report and verifying the 

emissions reductions. The same DOE that validated a 

project cannot also verify it except in the case of small

scale projects. 

The Monitoring, Verification and Certification Reports 

are submitted to the CDM EB with a request to issue the 

requisite amount of CERs. Within 15 days of receipt of 

this request, the EB must authorize the issuance of the 

CERs unless a project participant or three EB members 

request a review. The RIT supports the EB in this process 

by reviewing the reports submitted along with the 

Request for Issuance. 

Key Requirements 

• Monitoring Report estimating the emissions 

reduction achieved 

• Verification and Certification Reports from the DOE 

confirming the emissions reductions. 

6. Evaluation of Auditors 

The CDM Accreditation Panel (CDM-AP), which reports 

to the CDM EB, is required to undertake regular 

surveillance of the DOE's management responsibilities, 

resource and organizational management, and technical 

and analytical review processes, with a view to assessing 

the DOE's ability to deliver the intended quality of its 

service. The CDM-AP carries out this surveillance at least 

every three years with the help of the CDM Assessment 

Team (CDM-AT). 

In addition to the regular surveillance, the CDM EB, with 

the help of the CDM-AP and the CD M-AT, can conduct 

an unscheduled assessment of a DOE, a 'spot check' to 

ascertain whether the DOE still meets the accreditation 

requirements. 

For both the regular surveillance and the spot checks, 

the DOE that is being assessed pays for the expenses to 

be incurred by the CDM-AP and CDM-AT in carrying out 

the assessment in advance. 

7. Registries 

The CDM Registry is administered by the UNFCCC 

secretariat. Upon authorization from the EB to issue 

CERs for a project activity, the secretariat forwards the 

issued CERs into a Pending Account until it receives 

instructions to forward CERs into the relevant Holding 

Account. Project participants may have a Holding 

Account either in the CDM Registry or in the National 

Registry of an Annex I country: 

ForCERs to be transferred from an account in the CDM 

Registry to a National Registry account, they must 

pass through the International Transaction Log (ITL). 

The ITL, which is still under development, will record 

transactions of CERs from the CDM registries to the 

Annex I National Registries. These transactions include 

issuance, cancellation, replacement, retirement and 

the transfer of CERs.t Once the CERs are received in a 

National Registry account they may be traded or used 

for complying with national or regional targets. At 

present, CERs cannot be transferred between National 

Registries but internal transfers within a National 

Registry are possible. 

&.Fees 

New methodology submission fee: USD 1,000 

(adjustable in the registration fee if the methodology is 

approved or consolidated) 

Registration fee: USD 0.1 0 per CER issued for the 15,000 

CERs issued in a given calendar year and USD 0.20 per 

CER for every CER issued over and above the 15,000 

CERs. The upper limit set for the fee is USD 350,000. 

No registration fee is charged if the average annual 

emissions over the crediting period are less than 

15,000 tC02e. If the project is not registered, then any 

amount above USD 30,000 is reimbursed to the project 

developer. 

Issuance fee: 2% of the CERs from each issuance 

is charged to cover administrative expenses and 

adaptation costs. 

* http:/!cdm.unfccc.int/lssuance!lssuanceCERs.html 

t http://regserver.unfccc.int/seors!file_storage/ 
ak11nelszgfgrda.pdf 
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Authors' Comments on COM 

Quality of EB Decisions 

The fraction of projects that are being reviewed and rejected by the COM Executive Board has 

increased notably over time. This is especially true since the Registration and Issuance Team (RIT) 

was established in 2006. Nevertheless, the EB still has a large backlog of COM projects awaiting 

registration. Some project developers have expressed dissatisfaction with the fact that project 

assessment varies quite considerably among RIT members. A major cause for this is the lack of 

institutional memory and insufficient training of staff. Despite the addition of the RITs, the EB is still 

not very efficient and is at times quite bureaucratic. 

Quality of DOEs 

Currently project developers choose and pay DOEs. This causes a conflict of interest which potentially 

undermines the environmental integrity of COM projects. As discussed earlier, DOEs are under 

pressure to do validation and verification services at low prices and in as little time as possible. Also, 

COM does not provide detailed instructions on auditing procedures. Despite the DOE review and 

spot check procedures, there currently does not seem to be a strong threat of sanctions against DOEs 

that under-perform (Schneider, 2007). 

Additionality 
The COM additionality tool was developed over several years and is seen as a benchmark against 

which to compare other additionality testing procedures (it is used by a number of other standards 

described in this report). Yet recent reports have shown the current additionality tests are to a large 

extent subjective and can easily be misrepresented (Schneider, 2007; Haya 2007). No approach for 

determining additionality is perfect. Yet given the importance of ensuring environmental integrity of 

COM projects, great care and effort should be put in place to minimize free riders. The COM Executive 

Board is in the process of creating a set of validation and verification guidelines. Through creating 

better definitions for terms such as "common practice" and guidelines for evaluating arguments 

about project barriers, some non-additional projects could be less likely to be registered 

Co-Benefits 

There are trade-offs between generating large quantities of offsets and benefits for sustainable 

development: Project activities with large emission reductions often have few benefits for 

sustainable development (e.g. industrial gas projects), whereas emissions reductions are often 

small for projects which have high benefits for sustainable development (e.g. many types of small 

scale projects). The COM has so far not been very successful in fostering projects that contribute to 

sustainable development. This is partly due to the fact that each country can establish their own 

sustainability criteria. Some host countries may be hesitant to develop stringent sustainability criteria 

because of the perceived risk of having project developers turn away if their criteria are too stringent. 

On the other hand, it is also worthwhile pointing out that some co-benefits are indirect such as 

improvement of infrastructure, additional tax income for the host country, improved power supply 

and grid stability. 
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GOLD STANDARD 

http://www.cdmgoldstandard.org 

1. Overview 

Type of Standard 
The Gold Standard (GS) is a full-fledged carbon offset 

standard. The Gold Standard (GS) requires social and 

environmental benefits of its carbon offset projects and 

has a very well developed stakeholder process. The GS 

can be applied to voluntary offset projects as well as to 

CDM projects. 

History of Standard 
The GS was developed under the leadership of the WWF 

in order to ensure that emission reduction projects are 

real and provide social, economic and environmental 

benefits. The GS CDM was launched in 2003 after a 

two year period of consultation with stakeholders, 

governments, NGOs and the private sector from over 

40 countries. GS VER was launched in 2006. The GS is 

endorsed by 56 NGOs. 

Administrative Bodies 

The Gold Standard Foundation is a non-profit 

organisation under Swiss Law, funded by public and 

private donors. The operational activities of the GS 

are managed by the Gold Standard secretariat based 

in Basel, Switzerland, including capacity building, 

marketing and communications, certification, 

registration and issuance as well as maintenance of the 

GS rules and procedures. The secretariat has currently a 

staff of 5. 

The Foundation Board oversees the strategic and 

organizational development of the Gold Standard. 

The Board has currently 8 members. At least 50% of its 

members must be recruited from the Gold Standard 

NGO supporter community, and one member is at the 

same time the Chair of the Gold Standard Technical 

Advisory Committee (GS-TAC, see below).ln case of 

significant changes to the Gold Standard rules and 

procedures, the Board decides whether or not a Gold 

Standard NGO supporter majority is necessary to 

implement the change. 

Technical Advisory Committee (GS-TAC) evaluates 

and approves projects, new methodologies forVER 

projects and is in charge of updating the GS rules and 

procedures. It is the equivalent of the CDM EB I Meth 

Panel for VER projects. The GS-TAC has currently 7 

members, all acting in their personal capacities. The GS

TAC members are from the NGO community, multilateral 

organizations, aid agencies and the private sector. 

Gold Standard NGO Supporters decide on major rule 

changes (e.g. eligibility of project types). Gold Standard 

Supporter NGOs must be consulted as part of the Gold 

Standard stakeholder consultation in case they have 

operations in the relevant host country. Supporter NGOs 

are also invited to take part in the project reviewing 

process and can request an in-depth audit of GS 

projects both at the registration as well as issuance 

stage. 

GSAuditors are UNFCCC accredited DOEs who carry 

out validation and verification of GS projects. DOEs are 

not allowed to do the validation and the verification 

for the same project, except for micro and small scale 

projects. 

Financing of the Standard Organisation 
The standard is financed through donors and income 

from issuance fees and franchising fees. 

Recognition of Other Standards 
The GS does not recognize any other voluntary 

standards. Yet the GS it is recognized by the VOS and 

is likely to be recognized in the near future by several 

other standards (VER+, VCS.) 

Number of Projects 
In total, 1 0 projects have been registered under the Gold 

Standard. About 35 projects are official Gold Standard 

Applicants, representing about 4 million CERs and 

500,000 VERs. Another 65+ projects are in the pipeline. 

2. Eligibility of Projects 

Project Type 
The GS accepts renewable energy (including methane

to-energy projects) and energy efficiency projects. It 

excludes large hydro projects above 15 MW capacity. 

Project Location 
Gold Standard VER projects cannot be implemented in 

countries with an emissions cap, except if Gold Standard 

VERs are backed by AAUs being permanently retired. 

Project Size 
The Gold Standard does not have any project size 

minimum. Project sizes for Gold Standard VERs are: 

micro-scale (<5,000 tonnes C02 per year), small-scale 

(5,000-60,000 tonnes C02 per year) or large-scale 

(>60,000 tonnes C02 per year). 

For Gold Standard CERs, the same size limits as for the 

CDMapply. 
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Start Date 
The earliest start date for retroactive crediting of Gold 

Standard VERs is January 1st 2006, and retroactive 

crediting is only permitted for a maximum of 2 years 

prior to the registration date. 

Retroactive crediting for CDM projects submitting 

documentation (Gold Standard Validation report) is 

limited to two years prior to the date of registration for 

the Gold Standard. For years with compliant verification 

reports that lie only partly within that period, a 

proportional volume of credits is issued. 

Crediting Period 
Crediting periods are either one 10 years period, or a 7 

year period renewable three times, except for validated 

pre-CDM Gold Standard VERs (see below). 

Projects can opt-in for Gold Standard crediting during 

the overall crediting period by submitting a Gold 

Standard-compliance verification report to the Gold 

Standard. Projects can opt-out of Gold Standard 

crediting during the overall crediting period, but opt

out is final and the project cannot be communicated as 

Gold Standard any more. 

Prior to opt-in and after opt-out it is permissible to seek 

issuance of credits from other standards. It is however 

not permitted to apply for issuance of credits under 

different standards if this extends the overall crediting 

period of the project beyond what is possible under the 

Gold Standard VER rules. 

COM Pre-registration Credits 
The Gold Standard does certify CDM pre-registration 

credits for a maximum of a year prior to the project's 

CDM registration date under certain conditions: 

• The project developer can provide proof that the 

final version of the PDD has been submitted for 

validation to the DOE prior to 31st of January 2008. 

• The DOE must provide a verification report covering 

the Gold Standard VER period either with the first 

verification of Gold Standard CERs or separately. 

• The reasons for the delay between the start of 

project operation and CDM registration have to 

be explained by the DOE as part of the verification 

report covering the Gold Standard VER period. 

Gold Standard VERs will only be issued after the project 

has been successfully registered as a Gold Standard 

CDM project. Once the project has been registered as a 

Gold Standard CDM project the normal Gold Standard 

rules apply. 

Project Funding Restrictions 
Official Development Assistance (ODA) funding is not 

allowed for Gold Standard CER projects, except from 

the development of the PDD or of a new methodology, 

but is acceptable for Gold Standard VER projects if 

additionality of the project can be clearly established. 

Environmental & Socia/ Impacts 
Both Gold Standard CER and Gold Standard VER 

projects must show clear sustainable development 

benefits, including local and global environmental, 

social, and economic as well as technological 

sustainability. The GS provides a sustainability matrix 

to help project developers develop their sustainability 

criteria. The GS requires that critical and sensitive 

sustainable development indicators and mitigation or 

compensation measures are monitored over the entire 

crediting period and information on the status of the 

indicators is included in the verification reports. 

Both the project developer and the stakeholders 

consulted assign scores between -2 (major impact that 

cannot be mitigated) and +2 (major positive impact) 

to a broad set of pre-defined indicators covering all 

aspects of sustainable development. Scoring depends 

on specific circumstances, and the framework chosen 

for the scoring process is tailored to each project and 

must be clearly explained and justified. 

Environmental Impact Assessment (EIA) requirements 

are the same for both VER and CER stream for small

and large-scale projects. For micro-scale voluntary 

offset projects, an EIA is required if the relevant local 

or national law prescribes an EIA or potentially if 

stakeholders have concerns about environmental 

impacts for which mitigation measures cannot be 

identified- in such a case, the project must be treated 

as a small- or large-scale project. If no EIA is required by 

the legislation, the project developer still has to provide 

a statement confirming that the project complies with 

local environmental regulation. 

Gold Standard requires two public consultation rounds 

for all projects (except micro-scale projects, which 

require one initial consultation only). VER offset projects 

require a letter to the Designated National Authority 

(DNA or, if not present, other relevant authority) to 

communicate the development of the project as a GS 

voluntary offset project. For micro-scale projects, only 

one consultation round is needed during the design 

phase. 

During a 60-day period prior to finalizing the validation 

process, stakeholders must have the opportunity to 

make comments on the GS-PDDs. For VER projects, 

no international stakeholder consultation is required, 

in contrast to CDM projects. National Gold Standard 

NGO supporters and international GS NGO supporters 

with offices in the host country must be involved in 

stakeholder consultations in all cases. 
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3. Additionality 

Additionality Requirements 
The additionality tools for both GS CERs and VERs are 

project based. In addition, previous announcement 

checks are required for both CER and VER projects. 

The GS requires the application of the latest UNFCCC 

additionality tool (see Appendix B). 

Baselines & Methodologies 
GS CDM projects can only use CDM EB approved 

methodologies. Gold Standard VER projects can choose 

to use the baseline methodologies approved by the 

Methodology Panel of the CDM Executive Board, the 

Small Scale Working Group (SSC WG) or the United 

Nations Development Programme (UNDP) MDG 

Carbon Facility. If no suitable methodology exists, 

Gold Standard VER projects can propose a new one to 

Gold Standard, to be approved by the Gold Standard 

Technical Advisory Committee at a fixed cost paid by 

the project developer. The fees are USD 2,500 for small 

& large projects and USD 1,000 for micro-scale projects. 

A methodology for the deployment of a fleet of small

scale biodigesters has been approved so far and others 

are under review. 

4. Validation & Registration 

Process 
In general, the requirements for Gold Standard VER and 

Gold Standard CER projects are identical, but forVERs, 

some requirements of the CDM have been simplified or 

removed: 

• Simplified guidelines for micro-scale projects(< 

5000 t of emission reductions annually) 

• Broader eligibility of host countries 

• Lower requirements on the use of official 

development assistance (ODA) 

• Broader scope of eligible baseline methodologies 

• No need for formal host country approval 

All Gold Standard projects must be validated and 

verified by a DOE. The Gold Standard supports DOEs 

with a validation manual for each VER and CDM stream. 

Micro Projects 
Validation and verification procedures are often 

unreasonably costly for micro-scale projects. Hence, 

micro-scale projects pay a standard fee to a validation 

fund (USD 5,000) and to a verification fund (USD 2,500). 

After submitting all documentation, Gold Standard 

TAC uses a 'targeted random' selection method to 

select projects for validation and verification. Actual 

validations and verifications performed by DOEs are 

paid for via the Gold Standard validation and verification 

funds. Projects not selected for DOE validation/ 

verification in this approach are validated/verified by 

the Gold Standard in-house but may be required to 

undergo DOE verification in later years. 

Key Requirements 

• Stakeholder consultation report 

• Completed PDD with the baseline and monitoring 

methodology, and the sustainable development 

matrix 

• Validation Report 

• Acceptance of the Gold Standard Terms and 

Conditions. 

GS CDM projects use CDM PDD and validation forms, 

with the additional Gold Standard specific information 

on project type, stakeholder consultation and 

contribution to sustainable development provided as an 

appendix. The GS provides templates and instructions 

for GS VER project verification documents. 

5. Monitoring, Verification & 
Certification 

Process 
Project developers monitor projects according to 

monitoring plans as given in the PDD. Monitoring 

reports are submitted to a third-party auditor (DOE). 

Gold Standard-specific verification is conducted 

by DOEs. It includes emission reduction data and 

monitoring of sustainable development indicators. 

Monitoring reports have to be submitted yearly. 

Normally, the same DOE cannot validate and verify the 

same project, except for micro-scale and small-scale 

projects. 

The Technical Advisory Committee, the GS secretariat 

and GS NGO supporters can request clarifications 

or corrective actions within a 2-week period after 

submission of the verification report to the GS before 

credit issuance (GS VERs) or certification of CERs is 

initiated. 

Until the Gold Standard VER Registry has been 

approved, GS VERs are issued with unique provisional 

serial numbers. Currently, VERs are issued directly by the 

Gold Standard. 

Key Requirements 
The verification report showing compliance with GS 

reporting criteria (especially Sustainable Development 

Indicators.) Indicators must be monitored if: 

• they are crucial for the overall positive impact on 

sustainable development 

• they are particularly sensitive to changes 

• stakeholder concerns have been raised. 
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Appropriate success indicators for mitigation or 

compensation measures must also be monitored. 

6. Evaluation of Auditors 

The GS only accredits DOEs and relies on the quality 
control procedures of the UNFCCC (e.g. COM spot check 

procedure). 

7. Registries 

The Gold Standard Foundation announced in November 

2007 that APX, Inc. has been selected to create and 

manage the Gold Standard's Registry for Verified 
Emissions Reductions (VERs) in the voluntary carbon 

market. CERs are registered in the COM registry and will 

be tracked in the Gold Standard registry as well. VERs 

will be registered in the Gold Standard registry which 

will be launched in early 2008. 

The Gold Standard does not engage in project or 

credit transactions. In the upcoming Gold Standard 

VER registry, it will be possible to track the number of 

retired Gold Standard VERs and to review the number 

of issued Gold Standard VERs. However, buyers and 

intermediaries between the point of issuance and 

the point of retirement remain unknown to the Gold 

Standard. The ownership of retired credits can be made 

public if desired. 

&.Fees 

The Gold Standard charges an issuance fee of currently 

0.01 USD forCERs and 0.1 0 USD for VERs. No registration 

fee is charged. Separate fees are charged by the Gold 

Standard VER registry operators: 0.05 USD at issuance 

and 250 USD per year for all accounts except project 

owners. The 250 USD include trading transactions for 

25,000 credits p.a., after which every trade is charged 

with 0.01 USD/credit. No fees are charged to transfer the 

credits out of the project owner account. 

Already operational projects can earn retroactive Gold 

Standard status. For this, they need to go through a 

feasibility pre-assessment process for which the Gold 

Standard charges a fee of USD 0.01 per VER for an 

amount ofVERs equivalent to the expected annual 
volume of reductions (with a minimum fee of 250 USD). 

If the project developer submits a new baseline 

methodology, the methodology must be approved by 

the Gold Standard TAC. A fixed fee is charged for this 
process (1 ,000 USD for micro-scale and 2,500 USD for 

small and large-scale projects). 

Authors' Comments on the Gold Standard 

The Gold Standard is generally accepted as the standard with the most stringent quality criteria. 

Many buyers turn to Gold Standard as the only full-fledged standard endorsed by leading 

environmental NGOs. It is furthermore the only voluntary standard that has the following three 

elements: clearly defined additionality rules, required third-party auditing and an approval body 

similar to the COM EB. 

Co-Benefits 

The supplemental criteria of the GS are all validated by a DOE. According to project developers, this 

often makes the validation process more intensive. In their experience, DOEs take this additional GS 

validation seriously and ask tough questions about the project's background data for filling in the 

Gold Standard SO matrix. 

The COM has a rather poorly defined process for how to involve stakeholders. The GS improves this 

process by having clear and detailed definitions of the stakeholder consultation process. However, 

the projects eligible for GS generally do not face serious concerns from stakeholders. It would 

actually be much more important to improve stakeholder consultation of other COM projects, for 

example, large hydro projects. 

Additionality 
Similar to the stakeholder process mentioned above, the UN regulations on additionality for small

scale projects are not very well defined. The GS addresses this issue by requiring that the additionality 

tool is also applied to small-scale projects. 
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Complex Documentation 
The Gold Standard sets demanding requirements and documentation thereof. This makes the 

validation and verification process more complicated, time-consuming and expensive. Some project 

developers might decide that the higher income from Gold Standard CERs (over regular CERs) does 

not justify the extra work. 

Limitation of Project Categories 
Gold Standard only recognizes offset reductions from renewable energy and energy efficiency 

projects. This is potentially limiting, since the energy sectors are the most likely to be covered by 

mandatory reduction targets. If the United States, for example, were to implement a cap-and-trade 

programme covering the electricity generation sector, offsets from these types of projects would no 

longer be possible. Also, given the large contribution of deforestation to climate change, it would 

seem important to add bio-sequestration projects, especially since the Gold Standard, with its focus 

on high quality offsets with co-benefits could play an important role in ensuring quality in this sector. 

Future of Gold Standard 
Currently, the Gold Standard is in the process of improving its rules and procedures. Gold Standard 

version 2 is expected to go live in May 2008 and will provide further clarification and guidance for 

project types, additionality, sustainable development assessment, stakeholder consultation, and 

for the validation and verification process. It remains to be seen if the GS, currently a very small 

organisation, will be able to certify large quantities of emission reductions. 

At the moment, with only a few projects using Gold Standard, it is a challenge to balance 

strengthening the standards with the need to attract project developers, most of whom are currently 

not willing to invest in much additional work to ensure environmental integrity and co-benefits. 

It seems likely that the Gold Standard will only be successful on a larger scale if it succeeds in creating 

enough incentives to motivate more project developers to follow the strict guidelines. This could 

possibly be accomplished thought creating a large and sustained demand for Gold Standard offsets 

and through streamlining the Gold Standard process as much as possible without compromising the 

integrity of the standard. 

VOLUNTARY CARBON STANDARD 2007 (VCS 2007) 

http://www. v-c-s.org 

1. Overview 

Type of Standard 
The Voluntary Carbon Standard is a full-fledged 
carbon offset standard. It focuses on GHG reduction 
attributes only and does not require projects to have 
additional environmental or social benefits. The VCS 
2007 is broadly supported by the carbon offset industry 
(project developers, large offset buyers, verifiers, 
projects consultants). VCS approved carbon offsets are 
registered and traded as Voluntary Carbon Units (VCUs) 

and represent emissions reductions of 1 metric tonne of 
C02• 

History of Standard 
The Voluntary Carbon Standard (VCS) version 1 was 

published jointly in March 2006 by The Climate Group 

(TCG), the International Emissions Trading Association ( 

lETA) and the World Economic Forum Global Greenhouse 

Register (WEF). The VCS 2007 was launched in November 
2007 following a 19-member Steering Committee 

review of comments received on earlier draft versions. 

The Steering Committee was made up of members from 
NGOs, DOEs, industry associations, project developers 
and large offset buyers. The World Business Council for 

Sustainable Development joined in 2007 as a founding 
partner of the VCS 2007. The VCS will be updated yearly 
for the first two years and every two years after that. 

Administrative Bodies 

VCS Association manages the VCS. The VCS Association 
is an independent, non-profit association registered 
under Swiss law that represents the VCS Secretariat and 
the VCS Board. 

VCS Secretariat is responsible for responding to 
stakeholder queries, managing relationships with 
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registry operators and accreditation bodies, and 

managing the VCS website and projects database. 

VCS Board is responsible for approving any substantial 

changes to the VCS 2007. It also evaluates and approves 

other GHG Standards (whether in full or elements 

of them) project methodologies and additionality 

performance standards. It also has the authority to 

suspend an approved programme temporarily or 

indefinitely if changes are made to it that affect its 

compatibility with the VCS Programme. Further, it can 

sanction validators and verifiers, project proponents 

and registry operators for improper procedure. Finally, it 

decides on appeals made by project developers against 

a validator or verifier. 

Technical Advisory Groups (TAGs) support the Board 

by providing detailed technical recommendations on 

issues related to the programme and its requirements 

(e.g. the Agriculture, Forestry and Other Land Use TAG 

for bio-sequestration projects). 

Accredited Third-Party Auditors have the authority 

to validate and verify GHG emission reduction projects, 

validate new baseline and monitoring methodologies, 

validate additionality performance standards, and 

perform gap analyses of other GHG programs. They 

can only do so for project scopes and geographies for 

which they are accredited. To receive accreditation, 

they must either be accredited under an approved 

GHG Programme or under the ISO 14065:2007 with an 

accreditation scope specifically for the VCS Programme. 

Unlike under CDM, accredited third-party auditors can 

validate and verify the same project. 

Financing of the Standard Organisation 
Start-up funding for the VCS Standard Organisation 

comes from TCG, lETA and WBCSD with additional 

fund raising currently underway. Donations from 

commercial organisations are capped at €20,000 per 

annum. In the medium term costs will be covered by a 

per-tonne levy charged at the point ofVCU issuance. 

Recognition of Other Standards 
At present, the VCS Programme recognizes the CDM and 

Jl, and is in the processing of evaluating the California 

Climate Action Registry. VCS will evaluate and adopt 

other offset standards either fully or elements of them. 

The approval process will be based on the principle of 

full compatibility with the VCS Programme. If another 

offset standard is fully adopted by the VCS, all their 

auditors and methodologies are automatically accepted 

by the VCS. All credits certified by that standard will 

then be fungible with VCS credits, the Voluntary Carbon 

Unit (VCU). 

Number of Projects 
VCS 2007 was launched in November of 2007.1t is not 

possible to determine how many projects have been 

certified under VCS 2007 to date because the VCS 

registries and central project database are still under 

development. Several projects were validated and 

verified against VCS version 1. The VCS Association 

expects that between 50-150 projects creating between 

10-20 million tonnes of C02e will have been approved 

under the VCS Program me by the end of 2008. 

2. Eligibility of Projects 

Project Type 
All project types are allowed under the VCS Programme 

provided they are supported by an approved VCS 

methodology or if they are a part of an approved 

GHG programme. Exceptions are: projects that 

are "reasonably assumed" to have generated GHG 

emissions primarily for the purpose of their subsequent 

reduction, removal or destruction (e.g. new HCFC 

facilities) and projects that have created another 

form of environmental credit (e.g. Renewable Energy 

Certificate). RECs are fungible with VCUs if the GHG 

Programme certifying the RECs has been approved 

under the VCS. In addition, projects that have created 

another form of environmental credit must provide a 

letter from the programme operator that the credit has 

not been used under the relevant programme and has 

now been cancelled (so it can not be used in the future). 

Project Location 
No restrictions. Retirement of corresponding AAUs 

required for projects in Annex-1 countries. 

Project Size 
There is no upper or lower limit on project size. VCS 

does however classify projects into 3 categories based 

on their size: 

• Micro projects: under 5,000 tC02e per year 

• Projects: 5,000-1,000,000 tC02e per year 

• Mega projects: greater than 1,000,000 tC02e per 

year 

The rules on validation and verification vary to some 

degree for projects that fall in the 'micro' or 'mega' 

categories. 

Start Date 
The earliest project start date permissible under the 

VCS is 1 January 2002. For the 1st year of the VCS 2007's 

operation, projects that started anytime after January 

1st 2002 will be accepted provided they complete the 

validation process within a year from 19 November 

2007. After the first year, only those projects that 

started within 2 years before the validation date will 

be accepted. In other words, retroactive crediting is 

allowed for up to two years from the validation date. 
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Crediting Period 
The earliest permissible start date for the crediting 

period is 28 March 2006. The duration of the crediting 

period can be a maximum of 10 years and it can be 

renewed up to three times. 

COM Pre-registration Credits 
CDM pre-registration credits are allowed in accordance 

with the start date and crediting period rules above. No 

further additionality proof required. 

Project Funding Restrictions 
The VCS imposes no exclusion of ODA funds. 

Environmental & Social Impacts 
The VCS does not focus on environmental and social 

benefits. It is sufficient for VCS projects to show 

that they are compliant with local and national 

environmental laws. 

The requirements for stakeholder involvement are 

based on ISO 14064-2 requirements and are stated in 

general terms: Independent stakeholders are provided 

with access to all documents that are not commercially 

sensitive and given sufficient opportunity to offer 

comments and other inputs. 

3. Additionality and Baselines 

Additionality Requirements 
The VCS uses project-based, performance-based and 

positive technology list-based additionality tests. The 

project-based test closely follows CDM procedures: 

Step 1: Regulatory surplus: The project must not 

be mandated by any enforced law, statute or other 

regulatory framework. This criterion also applies to 

projects using the performance or positive list tests. 

Step 2: Implementation barrier: The project must 

demonstrate that it faces capital or investment return 

constraints or an institutional barrier that can be 

overcome by additional revenues from VCU sales, or that 

it faces technology-related barriers to implementation 

of the project. 

Step 3: Common practice: The project must demonstrate 

that it is not common practice in the sector or region 

when compared with other projects that received no 

carbon finance, and if it is found to be common practice, 

then the project proponent must identify barriers it 

faces that were not faced by the other projects. In 

demonstrating this criteria, the VCS advocates the use 

of guidance provided by the GHG Project Protocol for 

Project Accounting (see GHG Protocol). 

A performance test can be used as an alternative to 

the project-based additionality test. With a performance 

test, a project can demonstrate that it is not business 

as usual if the emissions generated per unit of output 

it generates are below a benchmark level approved 

by the VCS Programme for the product, service, sector 

or industry. At the time of its launch, no performance 

standards had been approved. New performance tests 

will be approved through the double approval process 

and by the VCS Board. 

A positive list of approved technologies can be 

used as an alternative to the project-based additionality 

test. The project developer still has to use a baseline 

methodology to determine the number of offsets 

a project will create. At the time of its launch, no 

technology was included in the positive list. The list is 

currently under development. 

Baselines & Methodologies 
The VCS accepts projects using existing methodologies 

either approved under the VCS Programme or another 

approved GHG Programme, and also approves new 

ones. At the time of the VCS 2007 launch, all CDM 

baselines and monitoring methodologies had been 

approved for use underVCS and methodologies from 

the California Climate Action Registry were under 

consideration. 

For the most part, VCS draws on guidelines provided in 

ISO 14064-2:2006 to guide the development of a VCS 

Programme Methodology (see section on ISO 14064). 

The VCS Board will approve new methodologies using 

a double approval process which entails seeking an 

approval from two independent accredited auditors, 

one appointed by the project developer and the 

other appointed by the VCS Secretariat. The Board 

automatically approves the standard if there is 

unanimity amongst the two auditors and rejects it if 

there is a disagreement between them. The project 

developer can appeal the decision. If it does so, then the 

VCS Secretariat appoints an independent consultant 

to review the project proponent's claim. Based on the 

review, the VCS Board then makes a final decision. 

The expenses for each review are borne by the project 

proponent. 

4. Validation & Registration 

Process 
Under the VCS, validation is required but can be done 

at the same time as verification. The VCS provides a 

template for both the validation and the verification 

report. 
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Projects may choose to be validated either as an 

individual project or as part of a grouped project 

including two or more subgroups each retaining their 

distinctive characteristics. Group projects are only 

sampled by the project auditor. 

A project proponent contracts an accredited auditor 

of the VCS Programme or of a VCS-approved GHG 

Programme to validate the project. The auditor 

evaluates the project against the VCS'validation 

requirements (see below) and prepares its report as per 

the VCS Validation Report template. 

The project is automatically approved if it is successfully 

validated by the auditor. A formal registration process 

with the VCS Association takes place only at the time of 

issuance ofVCUs. However, upon successful validation, 

a VCS project may volunteer to be recorded on the 

VCS Project Database. In order to do so, its documents 

are checked for authenticity by the registry operator 

and the verifier completes a GPS search on the project 

database that checks if the project has been registered 

under the VCS before. 

Key Requirements 
The validation of a project is to be carried out in 

conformance with the requirements of ISO 14064-

3:2006 and the report prepared as per the VCS 

Validation Report template including: 

• Project Design 

• Baseline 

• Monitoring Plan 

• Calculation of GHG Emissions 

• Environmentallmpact 

• Comments by Stakeholders 

5. Monitoring, Verification & 
Certification 

Process 
The emission reductions achieved byVCS projects can 

be verified by the same entity that validated the project. 

The VCS Board does not approve or reject projects; it 

is the auditors themselves who verify the projects and 

approve the claimed emissions reductions. 

The third-party auditor verifies the emissions reductions 

and the accuracy of emission reduction calculations 

as per the requirements of ISO 14064-3:2006. After a 

project has been validated and verified, the VCS Project 

Document and proof of title are submitted to the 

registry operator. Electronic copies of these documents 

are then put on the VCS project database and are 

publicly available. 

Key Requirements 
Verification report prepared as per the VCS Validation 

Report template. 

6. Evaluation of Auditors 

One year after the launch of the VCS 2007, the VCS will 

conduct an external review of all the projects that will 

have been certified. This work will likely be carried out 

by a commissioned NGO. VCS will then evaluate the 

results and decide if any of the rules have to be modified 

to improve the standard or close any unforeseen 

loopholes. 

There is currently no plan to have a systematic 

eva I uation of the third-party auditors. Yet the VCS 

board has the authority to sanction auditors, project 

developers or registry operators "based on evidence of 

an improper behavior:' (VCS Programme Guidelines, p.7). 

7. Registries 

The VCS will accredit different registries. To avoid double 

counting and to ensure thatVCUs are only registered 

in a single registry, the VCS will also maintain a project 

database on its website which will assign a serial 

number to each project. The database will be publicly 

available and enable anyone to look up the vintage of 

the offsets, the project proponent, the registry in which 

they are kept, and other project information. 

To minimize the risks of double counting, the project 

owner must further submit the following to the VCS: 

a) A letter confirming that the VCUs being registered 

have not been registered, transferred or retired prior to 

the said registration; 

b) Where emissions reductions have occurred in an 

Annex-1 country, a certificate from the national registry 

of the host country stating that an equal number of 

Assigned Amount Units have been cancelled from that 

registry; 

c) Proof that emission reductions (from renewable 

energy projects) have not arisen from an activity used 

to meet a regulatory renewable energy commitment or 

to generate Renewable Energy Certificates or that the 

latter have been cancelled. 

&.Fees 

The registration fee for each VCU issued is 0.04 Euros 

(November 2007). Account fees will be set by each of 

the VCS approved registries. 
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Authors' Comments on the VCS 

The VCS is a base-level-quality standard that aims to keep costs for validation and verification low 

while still ensuring basic quality requirements. The VCS has outsourced a number of tasks that under 

COM are done by the Executive Board and the Methodology Panel (e.g. project and methodology 

approval). The advantage of this is that the organisation can be kept very lean. Also, outsourcing 

tasks to professionals in the respective fields can potentially increase the quality of work (e.g. having 

a proposed methodology evaluated by an external advisory group of experts in that particular 

technology). The downside of this approach is that more decision making power is given to outside 

entities. 

No Separation of Verification and Approval of Projects 
Under the VCS, it is the auditors themselves who approve the projects. Given the pressures on 

auditors and given the conflict of interest discussed earlier, we see the lack of an accrediting board to 

review projects and give final project approval as a potential weakness of the VCS. A double approval 

process for projects similar to the one VCS uses for methodology approval could be a potential 

solution to this. 

Approval of Methodologies 
There is pressure on auditors to approve their clients' methodologies in order to maintain a good 

relationship and not compromise future work opportunities. As has been shown in the COM 

(Schneider, 2007), this design flaw in carbon markets is difficult to address as long as the project 

developer pays for and can choose the auditor. VCS is mitigating the fact that project developers and 

auditors have aligned interests by having two auditors approve a new methodology (the second of 

which is chosen by the VCS and reports directly to the board). It will be interesting to see how well 

this system works in practice. 

Additionality 
The VCS plans to add benchmark tools and technology lists to its additionality tests. Since these 

tools have not been developed yet, we cannot comment on their quality or stringency. However, the 

VCS 2007 states that benchmark and technology list tools must demonstrate that projects approved 

under them would also be approved under the project-based tests. Nevertheless, currentVCS 

documents do not indicate that these tools will have embedded measures to account for free riders, 

for example through discounting of offsets that are accredited through benchmark tools. We hope 

that a conservative approach will be taken to ensure the integrity of these additionality tools. 

Crediting Period 
The VCS crediting period for offset projects is 10 years with the option to renew three times. This 

is considerably longer than under the COM or the Gold Standard (3 times 7 years). Extending the 

crediting period means that fewer emissions reduction projects are necessary to create the same 

number of emissions reductions. In other words, there is a trade-off between limiting crediting 

periods to the minimum to allow more projects to enter the market and extending it to the 

maximum to make more projects viable. Longer crediting periods will result in fewer projects being 

implemented. Also, having longer crediting periods than other standards might allow project 

developers to jump to the VCS once the crediting period of the originally chosen standard has 

expired. This raises potential additionality issues. 

* Commercially sensitive information is defined as: 
Trade secrets, financial, commercial, scientific, technical or other information whose disclosure could reasonably be expected 
to result in a material financial loss or gain, prejudice the outcome of contractual or other negotiations or otherwise damage or 
enrich the person or entity to which the information relates. (VCS 2007, p.6) 
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Co-Benefits 

The VCS requirements for stakeholder involvement are based on ISO 14064-2, which states these 

only in very general terms. Definitions of stakeholders, confidential information' and 'sufficient 

opportunity' for comments appear to be left to the project developer to decide. There are also no 

specified procedures and rules on how stakeholder concerns are to be taken into consideration. For 

buyers who place value on these co-benefits, VCS would not be a sufficient standard. 

Future of VCS 

Given that the VCS 2007 is broadly supported by the carbon offset industry, it will likely become one 

of the more important standards in the voluntary offset market and might very well establish itself 

as the main standard for voluntary offsets. The VCS version 1 was criticized by many as too weak 

and vague. The VCS 2007 was developed after a 2-year stakeholder consultation and has taken into 

account many of these criticisms and is clearly an improvement over version 1. 

Since VCS 2007 was just released, it is too early to judge if the standard will be able to realize its 

goal of ensuring "that carbon offsets that businesses and consumers buy can be trusted and have 

real environmental benefits:' We are hoping that the VCS will use its market position to improve the 

quality of offsets and will address some of the potential weaknesses in the standard. 

VER+ 

www. tuev-sued.de!climatechange 
www.netinform.de 

1. Overview 

Type of Standard 
The VER+ is a full-fledged carbon offset standard and 

closely follows the Kyoto Protocol's project-based 
mechanisms (COM and Jl). It does not focus on co

benefits. 

History of Standard 
The VER+ standard was developed byTOV SOD, a 

Designated Operational Entity (DOE) for the validation 

and verification of COM projects. It was designed for 

project developers who have projects that cannot be 

implemented under COM yet who want to use very 

similar procedures as the COM. The VER+ was launched 

in mid 2007. 

Administrative Bodies 

rov SOD certification body "climate and energy" has 

four members who supervise and administer the VER+ 

standard's criteria. The same body also reviews all the 

COM projects that TOV SOD audits as a DOE before the 

documents are submitted to the COM EB. 

Third Party Auditors are COM and Jl accredited 

auditors. They are approved to validate and verify 

projects. In the validation and verification process, the 

auditing company is obliged to follow the requirements 

as defined by the Validation and Verification Manual 

(initially published by World bank I lETA), in its most 

recent version. Unlike under COM, accredited third

party auditors can validate and verify the same project. 

Financing of the Standard Organisation 
The VER+ is financed by funds from TOV SOD and by 

issuance fees for use of the registry. 

Recognition of Other Standards 
If a project that has been initially implemented under 

another standard seeks VER+ certification, a so called 

"equivalence check" is carried out. Based on validation 

and verification reports, the auditor in charge confirms 

that the already audited project also complies with 

VER+ requirements. 

Number of Projects 
At the end of 2007 there were approximately 25 

validated projects and several verifications were taking 

place. The demand forVER+ is growing, especially 

among project developers in China and for COM pre

registration credits. 

2. Eligibility of Projects 

Project Type 
VER+ accepts all project types except HFC projects, 

nuclear energy projects, large and hydropower projects 

over 80MW. Hydro projects exceeding 20MW have to 

conform with World Commission on Dams rules. LULUCF 

projects, including REDO, are accepted if implemented 
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with a buffer approach to address the risk of potential 

non-permanence. 

Project Location 
VER+ follows the same project criteria as Jl but without 

limitation to the status of the host country. Hence, the 

host country can be an Annex I, non-Annex I or non

ratification country. 

VER+ credits generated in an Annex I country need to 

demonstrate the retirement of AAUs in order to be fully 

interchangeable with VER+ credits from a non-Annex 1 

country. Furthermore VER+ credits can be issued if it is 

demonstrated that the host nation does not participate 

in International Emissions Trading (Kyoto Protocol Art 

17) or if it is confirmed that VER+ credits will not be 

transferred out of the host country. 

Project Size 
No restrictions apply. 

Start Date 
Applications for retroactive VER+ accreditation can be 

submitted for start dates as early as January 1st, 2000. 

Retroactive crediting has been limited such that credits 

are issued for 2 years back from the registration date (at 

the certification body of the auditor in charge) and will 

be phased out by the end of 2009. 

Crediting Period 
The crediting period ofVER+ activities ends at the end 

of the latest agreed commitment period under the 

UNFCCC scheme. At the end of 2012 a brief check up 

on the "Kyoto status" of the host country will be carried 

out to avoid double counting with UNFCCC regimes. 

Once this review is carried out, the crediting period 

is extended up to the end of the next commitment 

period (as defined by UNFCCC). At the end of this 

next commitment period (e.g. 2020), a revalidation is 

required. The maximum crediting periods are limited to 

25 years for standard projects and 50 years for LULUCF 

activities. 

COM Pre-Registration Credits 
The generation ofVER+ credits is possible ahead of 

the registration of a CDM project without any further 

additionality testing. A registered CDM project has to 

have started to operate and reduced emissions prior 

to UNFCCC registration. The earliest starting date for 

this pre-CDM/JI crediting is the date of publication of 

the PDD on the UNFCCC website (Global Stakeholder 

Process). VER+ crediting may occur until CDM/JI 

registration. No separate PDD is needed for CDM or Jl 

activities applying for VER+ credits for a crediting period 

prior to the one under UNFCCC. 

Project Funding Source 
As under CDM rules, VER+ projects are not allowed to 

use Official Development Assistance (ODA). 

Environmental & Social Impacts 
If the project activity requires an Environmental Impact 

Assessment (EIA) due to national legislation, it needs to 

be submitted for project approval. 

If required by national law, a local stakeholder process 

has to be carried out. Otherwise, the project developer 

can choose between: 

• performing a voluntary stakeholder process and 

include documentation to the VER+ Project Design 

Document (PDD), or 

• justifying in the VER+ PDD that the project does not 

impact the vicinity. 

Just like in CDM the PDD is published for 30 days on 

the DOE's website and comments can be made via the 

website, which will then be considered in the audit 

process. 

(www.netinform.de; look for climate and energy). 

3. Additionality and Baselines 

Additionality Requirements 
Additionality tests for VER+ are project-based. 

Baselines & Methodologies 
All CDM approved baselines and methodologies are 

allowed. The latest versions of the CDM methodologies 

have to be used. If there is no existing CDM 

methodology that matches the project conditions, 

a project specific methodology can be developed. 

This new methodology is reviewed on a project by 

project basis. The project methodology has to be 

based on "guidance on criteria for baseline setting and 

monitoring" as defined for Jl activities. 

Additionality Criteria 
VER+ projects are required to: 

• follow specific additionality rules of an approved 

CDM methodology or 

• in all other cases, apply the most recent version of 

the CDM Additionality Tool. 

4. Validation & Registration Process 

Process 
A UNFCCC-accredited auditor reviews the validation 

process and approves the project. The project is then 

registered with the auditor in charge. The results of 

the validation (as well as verification at a later stage) 

are forwarded to the BlueRegistry, where relevant 

information ofVER+ projects is held and publicly 

available. 
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Key Requirements 
The requirements are similar to those of COM but they 

do not require approval from the host country: 

1. Completed POD 

2. Validation Report 

A project specific approach as defined for Jl can be 

used for those project settings where a COM approved 

methodology is not available or fully applicable. 

5. Monitoring, Verification & 
Certification 

Process 
Verification is based on monitoring reports from the 

project developers and conducted by an auditor. The 

auditor also approves the verification report. All VER+ 

project documentation is submitted to the BlueRegistry. 

Unlike under COM rules, an auditor is allowed to do 

validation and verification of the same project. 

The first verification is required at latest one year after 

registration of the starting date of the crediting period. 

For LULUCF projects, a first verification is required within 

5 years from validation. 

For any VER+ activity, the frequency of the proceeding 

verifications can be chosen by the project participants. 

Based on a positive verification statement, VER+ credits 

are issued by the auditor. 

Key Requirements 

1. Monitoring Report 

2. Verification Report 

Authors' Comments on the VER+ 

6. Evaluation of Auditors 

Since the VER+ relies exclusively on DOEs, the standard 

relies on the review procedures of the COM. 

7. Registries 

In June 2007, TOV SOD launched its own BlueRegistry 

for VER+ credits. An account is opened for each verified 

VER+ project atTOV SUD's BlueRegistry. In an effort to 

prevent project developers from registering their credits 

with multiple registries, VER+ includes in its contract a 

clause that stipulates that the credit holder shall refrain 

from double selling I registering. The BlueRegistry 

intends to accept GS-VER and VCS certified credits and 

already registers green energy certificates. Agreements 

on the standardized interchange between registries are 

currently pending. 

&.Fees 

Total costs for validation, registration and VER+ issuance 

charged by the auditing company vary depending on 

project size, technology, location etc. and is estimated 

to be in the range of 5,000 to 15,000 Euros. 

If verification has been carried out byTOV SOD then 

all VER+ credits are automatically registered in the 

BlueRegistry without additional costs. 

For projects and credits not verified byTOV SOD, there 

is a registration fee which covers incorporation into the 

BlueRegistry. TOV SOD charges a one time subscription 

fee (550-11 00 Euros) and a registration fee (1500-3000 

Euros p.a.) for opening and maintaining accounts. In 

addition the transaction fee for registered credits ranges 

from 120 Euros for 200 tonnes or less to 700 Euros for 

1 0,000 tonnes or more. 

No Separation of Verification and Approval of Projects 
TOV SOD has a good reputation as a DOE and is a well-know auditor. We are nevertheless concerned 

about potential conflicts of interest. Currently, most VER+ projects are validated and verified in house, 

since both the certification body and the auditor are in this case TOV SOD, it is difficult to know if 

project approval will always be strictly independent. 

Projects are validated, verified and approved by the same DOE. Even with TOV SOD's best intentions, 

given the pressures DOEs are currently facing to do very fast and low cost evaluations, the 

possible conflict of interest is real: Yet, since the standard is very new and few projects have been 

implemented it remains to be seen if these concerns prove to be valid. 

* TOV SOD responded to this criticism: 
The well established internal quality control processes and the general relevance of transparent procedures within a company 
for which auditing is a core business activity, create the safeguards, which ensure that standard definition does not constitute a 
conflict of interest with validation and verification. (e-mail communication, Markus Kniidlseder, 14/11/07) 
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Double Counting in Annex 1 Countries 
The VER+ standard allows projects in any country. For Annex 1 countries they stipulate that 

the corresponding amount of AAUs are retired or that the generated VER+ credits are not to be 

transferred out of the country. We agree that the first provision avoids double counting but do 

not see howVERs used within the country avoids double counting. We therefore see the second 

alternative as insufficient to avoid double counting. 

Co-Benefits 

VER+ does not require a local stakeholder process and does not focus on enhancing co-benefits. For 

buyers who place value on these co-benefits, VER+ would not be a sufficient standard. 

Future of VER+ 
There are several reasons why project developers might choose VER+ over COM. In comparison to 

COM, VER+ provides more flexibility on methodologies, which speeds up validation and verification. 

A project specific approach as defined for Jl can be used for those project settings where a COM 

approved methodology is not available or fully applicable. The fees for the incorporation ofVER+ 

credits to the BlueRegistry are usually lower than those covered by UNFCCC for registration and 

issuance of COM projects. 

Given the proliferation of standards, it remains to be seen how well the VER+ will be able to establish 

itself. Although TOV SOD is well respected in the industry, the VER+ was developed by a single DOE 

and does not have the wide NGO or industry-based support that the Gold Standard and the VCS 

have. It is therefore unclear how widely the VER+ will be used. 

CHICAGO CLIMATE EXCHANGE (CCX) 

http://www.chicagoclimatex.com 

1. Overview 

Type of Standard 
The Chicago Climate Exchange (CCX) is a voluntary 

GHG emissions cap-and-trade scheme based in 

North America. Although participation is voluntary, 

compliance with emission reduction objectives is 

legally binding once a member joins. CCX has as part 

of its cap-and-trade scheme an offset program me with 
a full-fledged carbon offset standard. CCX members 

commit to reduce their emissions by a fixed amount 

below the established baseline level: Members who 

cannot achieve the reduction target through cutting 

their emissions internally can meet their compliance 

commitment by purchasing emission allowances 
(called Carbon Financial Instruments; CFI) through CCX's 

electronic trading platform from other CCX Members 

* In the first phase of the scheme, from 2003 to 2006, 
members agreed to cut their emissions by 1 per cent each 
year below their annual average emissions for the period 
1998 to 2001, thereby by achieving a reduction of 4 per cent 
by the end of the fourth year. For the second phase from 
2007 to 2010, the original members have to further cut their 
annual emissions to achieve the target of six per cent by 
2010. The new members who did not participate in the first 
phase have to achieve the same target by 2010 by reducing 
their emissions by 1.5 per cent each year. 

that reduce their emissions beyond the reduction 

target. Offsets from projects implemented through the 

CCX offset programme can also be used to comply with 

reduction targets. Total use of offsets for compliance 

is limited to no more that one half of the required 

reductions. 

History of Standard 
In 2000, a group of researchers led by Richard Sandor at 

Northwestern University carried out a feasibility study 

on the viability of a cap-and-trade market to reduce 
greenhouse gas (GHG) emissions in the US. Through 

2002, they developed the rules and protocols required 

to establish the scheme and, by 2003, they launched 

trading operations with 13 members that made 

voluntary but legally binding commitments to reduce 

six GHGs. Total membership has grown to almost 400 

entities. 

Administrative Bodies 

CCX Committee on ONsets is responsible for reviewing 

and approving proposed offset projects. The offset 

committee has currently approximately 12 members. 

Each member is appointed by the CCX Executive 

Committee for a 1 year appointment with the possibility 

of renewal. 
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External Advisory Board provides external strategic 

input to the CCX team and includes experts from the 

environmental, business, academic and policy-making 

communities. 

Technical Advisory Committees are established 

by request of each CCX standing committee or on 

an ad-hoc basis. These technical committees are 

usually comprised of outside experts. Currently CCX 

has technical advisory committees on agricultural 

methane capture, landfill methane capture, soil carbon 

sequestration for conservation tillage and rangeland 

soils, forestry and ozone depleting substances. 

CCX Committee on Forestry is responsible, among 

other things, for reviewing proposed forestry offset 

projects. 

CCX Regulatory Services Provider is the Financial 

Industry Regulatory Authority (FINRA), the largest non

governmental regulator for all securities firms doing 

business in the United States, which provides external 

verification of the baseline and annual emissions report 

of each member, monitors CCX trading activity and 

reviews verifiers' reports for offset projects. 

Third-party Offset Project Auditors are called 'verifiers' 

and are approved by CCX for each project type to 

verify an offset project's annual GHG sequestration or 

destruction. There are currently 29 approved auditors 

(12/07). 

Financing of the Standard Organisation 
Climate Exchange PLC is a publicly listed company 

on the AIM division of the London Stock Exchange. 

Financials of Climate Exchange, including CCX, are 

available to the public. The operations and management 

of the exchange is financed primarily through trading 

and offset registration fees as well as through enrolment 

and annual fees generated from its members. 

Recognition of Other Standards 
The CCX allows trading of credits generated in some 

projects registered under the CDM. Such projects must 

be approved by the CCX Offsets Committee and must 

retire their CERs in exchange for receiving CCX credits. 

Number of Projects registered and oHsets issued 
44 offset projects have been issued 20.82 million 

metric tonnes of C02e offsets since the scheme's 

inception in 2003 as of 28 November 2007. (http://www. 
chicagoc/imatex.com/offsets/projectReport.jsf, accessed 

Nov 28, 2007) 

2. Eligibility of Projects 

Project Types 
CCX accepts the following project types: 

• Energy efficiency and fuel switching 

• Renewable energy 

• Coal mine and landfill methane 

• Agricultural methane such as anaerobic digesters. 

• Agricultural soil carbon: Project owners must 

make a minimum 5 year contractual commitment to 

continuous no-till, strip till or ridge till on enrolled 

acres. 

• Rangeland soil carbon: Projects must take place 

within designated land resource regions. Further, 

non-degraded rangeland projects in specific 

locations that are managed to increase carbon 

sequestration through grazing land management 

that employs sustainable stocking rates, rotational 

grazing and seasonal use are eligible. 

• Forestry carbon: a) Forestation and forest 

enrichment projects must be on deforested or 

degraded lands b) forest conservation projects 

in specified locations may be eligible if they are 

undertaken in conjunction with forestation on a 

contiguous site. CCX rules address permanence 

issues of forestry projects by requiring a carbon 

reserve pool equal to 20 percent of all offset credits 

issued for the project and the cancellation of reserve 

pool offsets in case of sequestration reversal. 

• Ozone depleting substance (ODS) destruction is 

accepted only for chemicals that can no longer be 

produced and where there is no legal requirement 

to destroy remaining stocks. 

Project Location 
Most CCX offset projects to date are located in the US. 

In order to avoid double counting, CCX accepts projects 

in any country except in member states of the EU-ETS. 

Furthermore, CCX does not allow for the registration 

of projects in Annex 1 countries during the Kyoto 

period that might be counted under the country level 

inventory (AAU). 

Project Size 
There is no limit on the project size. However, projects 

with less than 10,000 metric tonnes of C02e cannot 

trade on the exchange directly but can do so through an 

offset aggregator. 

Start Date 
Projects selling offsets on the CCX should not have 

started earlier than January 1, 1999 for most project 

types. However, the earliest start date for forestry 

projects is January 1, 1990 and for HFC destruction 

projects is January 1, 2007. 
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Crediting Period 
Most of the eligible project types can earn offsets for the 

period 2003 to 2010 (8 years). The exceptions include 

renewable energy projects, which can earn offsets 

from 2005 to 2010 (6 years), HFC destruction projects, 

which can earn offsets from 2007 to 2010 (4 years), and 

rangeland soil carbon projects, which can earn offset 

from 2006 to 2010 (5 years). 

COM Pre-registration Credits 
CCX generally approves CDM pre-registration credits 

if all the CDM documentation is in place. CCX does not 

require any further additionality proof for such pre

registration VERs. 

Project Funding Restriction 
No funding restrictions. 

Environmental & Social Impacts 
Offset projects must comply with the rules and 

regulations of the host country. Beyond this legal 

prerequisite, CCX does not have any requirements for 

stakeholder involvement and other co-benefits. The vast 

majority of CCX offsets are implemented in developed 

countries where legal and regulatory frameworks 

already require assessment of environmental and social 

impacts. In cases where projects originate from a non

Annex I country, environmental and social impacts are 

considered by the offset committee on a case by case 

basis depending on the project type. 

3. Additionality and Baselines 

Additionality Requirements 
Additionality requirements are primarily performance

based. Additionality criteria are incorporated into the 

eligibility criteria of the project types. The CCX requires 

that projects are new, beyond regulation and involved 

in highly unusual "best in class" practices. There is no 

formal project-specific assessment of additionality. 

Additionality of each project is reviewed by the CCX 

Offsets Committee. 

Baselines & Methodologies 
The baselines and methodologies for calculating 

emission reductions are defined for each project type 

through the use of specified crediting rates for eligible 

project activities. Some baselines are project-specific 

(e.g., large reforestation projects are credited relative to 

measured site-specific carbon levels prior to the start of 

the project). Other baselines are based on performance 

standards (e.g. avoided deforestation projects in Brazil 

are credited using predetermined annual deforestation 

rates for specific states within Brazil). 

4. Validation and Registration 
(Initial Verification and Enrolment) 

CCX does not distinguish between validation and 

verification. Both steps are usually done at the same 

time by the same auditor and are called "project 

verification and enrollment:' In other words, an initial 

validation of projects is optional. Credits are generated 

after verification. 

Process 
The following steps are involved in verifying or enrolling 

an offset project on the CCX: 

1. An offset project owner submits a project 

proposal or questionnaire for an eligible 

project to the CCX. 

2. The proposal is reviewed by the CCX 

Committee on Offsets and they provide a 

preliminary approval if the project is eligible 

(the project may be referred to scientific 

technical advisory committees, if required). 

3. Once approved by the Committee, the 

project owner or aggregator must obtain an 

independent verification by a CCX-approved 

verifier (the verification may include site visits) 

to accurately assess a project's annual GHG 

sequestration or destruction potential. 

4. The verification reports are then reviewed 

by CCX staff as well as the CCX provider of 

regulatory services, FINRA, for completeness 

and accuracy. 

5. The offset provider can then join the CCX 

and enroll the project (if the offset provider is 

already a member or offset aggregator, then 

the new project is enrolled independently or 

aggregated together with other projects). 

Key Requirements 

1. Eligible project proposal 

2. Verification Statement by the third-part 

auditor 
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5. Monitoring, Verification and 
Certification (Annual Verification 
and Issuance) 

Process 
The steps involved include: 

1. The CCX-approved auditors verify the 

project's actual annual GHG sequestration or 

destruction. 

2. The CCX then issues the offset provider or 

aggregator Carbon Financial Instrument® 

(CFITM) contracts equivalent to the quantity of 

emission sequestered or destroyed (one CFI is 

equivalent to 100 metric tonnes of C02e). 

Key Requirements 
Verification Statement by the third-part auditor are 

required. 

6. Evaluation of Auditors 

Auditors are approved for each project type. Once 

approved the CCX does not have a formal process 

in place to evaluate and sanction auditors in case of 

underperformance. 

7. Registries 

Offset project developers can participate in CCX by 

registering offsets either as Offset Providers or Offset 

Aggregators. An Offset Provider is an owner of an 

Authors' Comments on CCX 

offset project that registers and sells offsets directly on 

the Exchange. An Offset Aggregator is an entity that 

serves as the administrative representative for multiple 

offset-generating projects on behalf of multiple project 

owners. The CCX Trading System has three components: 

1. The CCX Registry 
The CCX Registry is the electronic database that serves 

as the official record holder and transfer mechanism for 
Carbon Financial Instrument"' (CFITM) contracts. All CCX 

Members have CCX Registry Accounts. 

2. The CCX Trading Platform 
The CCX Trading Platform is an internet-accessible 

marketplace in order to execute trades among CCX 

Registry Account holders and to complete and post 

trades that are established through private bilateral 

negotiations. 

3. The Clearing and Settlement Platform 
The Clearing and Settlement Platform processes daily 

information from the CCX Trading Platform on all trade 

activity. 

&.Fees 

Fees for CCX membership areUSD1 ,000-35,000 per 

year depending on the size and type of member. Offset 

registration fees are USD 0.12 per metric tonne from 

non-Annex I countries and USD 0.15 per metric tonne 

from Annex I countries. The trading fee is USD 0.05 per 

metric tonne. Trading and offset registration fees are 

posted on the CCX website and are subject to change. 

CCX has been a pioneer in establishing a cap-and-trade system. It was the first such system 

established in North America and it has given companies the opportunity to learn and gain 

experience with emissions reduction commitments and carbon trading. Despite these very positive 

aspects of CCX, there have been several points of criticism of CCX in general (as a cap-and-trade 

system) and of CCX's offset programme. We first discuss the offset programme: 

Co-Benefits 

CCX does not require a local stakeholder consultation process and does not focus on enhancing co

benefits. For buyers who place value on these co-benefits, CCX would not be a sufficient standard. 

Additionality 

There has been significant criticism of the lack of additionality of some CCX offsets, in particular 

those involving no-till agriculture. There were several documented instances where farmers received 

carbon offset revenue for practicing no-till agriculture despite the fact that these farmers had been 

practicing no till for many years already: 

* J. Goodell, "Capital Pollution Solution?" New York Times Magazine (July 30, 2006). 
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CCX argues that it would be unfair if the proactive farmer who has been practicing no-till cannot sell 

his carbon credits, whereas a farmer who just started doing so in order to get revenue can earn credit. 

This argumentation in favour of'rewarding early action' with carbon credits conflates two separate 

issues: 

Environmental integrity: 'Rewarding early action' with carbon credits undermines the environmental 

integrity of offsets: If non-additional credits enter a cap-and-trade system, emissions are actually 

increasing because the buyer of the non-additional offsets will continue to emit whilst no further 

emissions reductions are achieved through the offset projects. 

Fairness to early actors: it is true that additionality raises an equity issue: Individuals who have acted 

as pioneers and have already been engaged in non-traditional low-carbon practices such as no-till 

agriculture will not be able to sell their carbon credits because their actions are by definition non

additional (they happened for other reasons than the carbon offset market). 

In order to preserve the environmental integrity of the broader offsets market, the fairness concern 

would need to be addressed via measures other than handing out non-additional carbon credits (e.g. 

early action provisions, tax/subsidy treatment, discounting of credits, etc).' 

The following points apply to CCX in general: 

Transparency of CCX 
Several groups have in the past criticized CCX for its general lack of transparency.t CCX has responded 

to this criticism by making its rule book and many of the methodologies available on its website. We 

welcome this increase in transparency which will enable a more independent evaluation of project 

methodologies. 

Accomplishments of CCX and additionality of CFis 

Companies who voluntarily signed on to CCX are a self-selecting subset of corporations who are 

likely to be confident that they can comply or even over comply with the commitments. It is therefore 

difficult to assess the achievements of the CCX per se. The very low prices of CFis indicate that many 

of the member companies of CCX have over-complied with their commitments and, conversely, that 

the CCX targets are not stringent enough to exert any pressure above and beyond the companies' 

expected emission levels. If the cap in a cap-and-trade system is low and there is over-compliance, 

the cap may not be leading to any reductions beyond business-as-usual. There is a risk that carbon 

offsets from unspecified CFis do not actually lead to emissions reductions beyond business-as-usual. 

Future of CCX 

CCX was the first cap-and-trade system that was established in the US and as such has played a 

innovative and valuable role in bringing carbon trading to the US. It is unclear how CCX will function 

if the US adopts a mandatory cap-and-trade programme. It is possible that CCX could become largely 

a trading platform and exchange, deferring to government authorities to define rules and procedures 

and to certify reductions. 

* CCX responded to this criticism by claiming that tillage can only be ensured through a contract and a verification process, which 
CCX provides. "There is no guarantee it would go on without a contract with CCX.'' No-till has been practiced for decades. Where it 
can rightfully be assumed that more farmers will change to no-till now that revenue from offsets are available, the argument that 
without the offsets the amount of no-till agriculture would actually decrease below the current level is not supported. CCX further 
states: 

The primary concern was that we not encourage perverse actions that would encourage people to game the system to qualify 
as "new no-tillers" by virtue of the fact that they have tilled up fields that formerly had been subject to conservation tillage that 
removes C02 from the air. We did not want to see reversals of stored carbon dioxide with the resulting release to the atmosphere. 
(Michael Walsh, e-mail communication 12/21/08) 

Although a valid argument, it is unclear how many farmers would choose to start to till again, since they had enough incentive 
to switch their tilling practice before offsets were available. Even more importantly, the argument ignores the issue that non
additional offsets will lead to a de facto increase in emissions under a cap-and-trade system (see chapter 5.1.) 

t DaleS. Bryk. (2006). 'States and Cities Should Not Join the Chicago Climate Exchange.' Natural Resources Defense Council 
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7.3 Offset Standard Screens 
Offset Standard Screens are not full-fledged standards by themselves but accept projects that were 

implemented under other standards and adhere to their screening standards. 

VOLUNTARY OFFSET STANDARD (VOS) 

http://www.carboninvestors.org/ 

1. Overview 

Type of Standard 
The Voluntary Offset Standard (VOS) is a carbon offset 

screen that accepts other standards and methodologies 

using certain screening criteria. It currently accepts Gold 

Standards VER projects and projects that employ CDM 

procedures but which are implemented in countries 

that have not ratified the Kyoto Protocol and are 

therefore not eligible for CDM. 

History of Standard 
The International Carbon Investors and Services (INCIS) 

launched the VOS in June 2007.1NCIS is a not-for-profit 

association of large investment companies that provide 

carbon-related investments and services.INCIS has 26 

members (as of November 2007). 

Administrative Bodies 
Since the VOS is a new standard, many of its 

administrative structures are not yet in place. 

Members: INCIS was initially set up as the "European 

Carbon Investors and Services" but has since its launch 

expanded to represent the interests of 26 members 

based both within and outside of Europe. These include, 

among others, ABN AMRO, Baker & McKenzie, Barclays 

Capital, Climate Change Capital, Credit Suisse, Deutsche 

Bank, Fortis, lNG, MGM International, Morgan Stanley, 

and Standard Bank. 

Auditors: UNFCCC approved DOEs verify and approve 

projects. 

Financing of the Standard Organisation 
The VOS is financed through IN CIS membership fees and 

will further be financed through the issuance fees once 

its registry is established. 

Recognition of Other Standards 
The VOS accepts credits from CDM, Jl, and Gold 

Standard CER and VER projects. OtherVER standards 

(or specific methodologies approved under these 

additional standards) may be recognised under the VOS 

in the future by INCIS. 

Number of Projects 
No information is available: the VOS relies upon DOE 

certification so there will be no central entity to collect 

VOS project numbers until a registry is established. 

2. Eligibility of Projects 

Project Type 
VOS accepts project types covered under the CDM/JI 

mechanism, with the exception of new HFC projects 

and 20 MW-plus hydroelectric dams unless they meet 

the criteria and guidelines of the World Commission on 

Dams. 

Project Location 
Projects are allowed in any country except those based 

in countries covered by a scheme for greenhouse gas 

emission allowance trading, such as the EU-ETS, if 

there is no mechanism in place to retire the equivalent 

numbers of allowances in that country (e.g. retiring of 

AAUs). 

Project Size 
The limitations specified under CDM/JI mechanisms 

apply. 

Start Date 
The limitations specified under CDM/JI mechanisms 

apply. 

Crediting Period 
The same as CDM/JI and CDM Gold Standard 

COM Pre-registration Credits 
Pre-registration VERs are generally accepted by the VOS. 

Such VERs can be issued from the project start date if 

the project has been successfully validated by a DOE as 

meeting the CDM standard, including additionality, and 

the number ofVERs has been verified by a different DOE. 

Project Funding Restriction 
The limitations specified under CDM/JI mechanisms 

apply. 

Environmental & Social Impacts 
The limitations specified under CDM/JI mechanisms 

apply. If the credits are GS, then Gold Standard rules 

apply. 
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3. Additionality and Baselines 

The rules and guidelines specified under the CDM/JI 

mechanisms and the Gold Standard apply. 

4. Validation & Registration 

For GS VERs: validation is done through the Gold 

Standard. For COM standard VERs: validation is done 

through DOE certification. 

5. Monitoring, Verification & 
Certification 

For GS VERs: verification is done through the Gold 

Standard. For COM standard VERs: verification is done 

through DOE certification. 

Authors' Comments on VOS 

6. Evaluation of Auditors 

The VOS relies on the review processes of the COM and 

does not have its own review process for auditors. 

7. Registries 

The VOS is planning to establish its own registry. 

&.Fees 

For GS VERs: see the Gold Standard section. For COM 

standard VERs: the DOE validation and verification costs. 

Registry costs are yet to be determined. 

The VOS standard screen is supported by many of the heavy weights in the financial industry. This is 

an indication that these financial players are concerned about the risk they are taking by trading VERs 

from an unregulated market. Because of the support by these powerful financial players, the VOS 

could potentially play an important role. 

Yet currently the VOS seems somewhat vague. It is difficult to get any specific information about the 

VOS. There is little information available on the website or in printed materials. 

Currently the VOS only accepts VERs from projects implemented using COM methodologies and Gold 

Standard offsets. In terms ofVER projects implemented using COM methodologies, the VOS is similar 

to the VER+, yet has fewer defined organisational structures and procedures. It is still unclear how 

the decision making structures for approval of methodologies or other standards will look. For these 

reasons, it is unclear how important a role the VOS will play in the voluntary offset market. 

7.4 Bio-Sequestration Standards 

COM AFFORESTATION AND REFORESTATION STANDARD (COM A/R) 

1. Overview 

This section focuses on COM's bio-sequestration rules 

only. For a complete description of the COM, see 

chapter7.1. 

Number of Projects 
As of September 2007, only 10 afforestation/ 
reforestation projects are registered with COM. (Source: 

http://www.cdmpipeline.org/cdm-projects-type.htm) 
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2. Eligibility of Projects 

Project Type 

CDM accepts afforestation' or reforestationt projects. 

CDM forestry projects can only be implemented on land 

(a) that is not forested at the start of the project activity; 

(b) which was not recently harvested; and (c) which is 

not likely to become forested in the near future without 

human intervention. All other forms of biological 

sequestration or land-based emissions reduction 

activities, including avoided deforestation, are currently 

not allowed. 

The requirements for registering, validating, and 

certifying forestry projects are the same as for other 

project types. However, the following requirements are 

specifically for CDM forestry projects. 

Leakage 
Specific methods to account for leakage are developed 

under each baseline methodology. Methodologies 

must identify the sources of leakage and explain which 

sources of leakage are to be calculated, and which 

can be neglected. They must also specify any relevant 

calculations, parameters, and coefficients; indicate how 

values will be obtained; and describe uncertainties 

associated with key parameters. Specific methodologies 

may identify circumstances in which a particular 

source of leakage can be "neglected" or ignored. Such 

exclusions must be justified. 

CDM does not account for international leakage and 

market shifting. 

Authors' Comments on the COM A/R 

Permanence 
To address the risk that carbon might be re-released in 

the atmosphere due to forest destruction, CERs from 

forestry CDM projects produce temporary emissions 
credits. Specifically, these are either termed "temporary 

CERs" (tCERs) or "long-term CERs" (ICERs). Both types 

of CERs have expiration dates, after which they must 

be replaced by another tradable emissions unit under 

the Kyoto Protocol (e.g., standard CERs, AAUs, ERUs, or 

RMUs). 

If an Annex 1 country uses a tCER for compliance it must 

replace it with a permanent Kyoto unit or an unexpired 

tCER in the next commitment period. If the project is still 

performing as expected, the new tCERs will just replace 

the expired ones. If the project fails during the first year 

of the commitment period, the tCERs will not have to 

be replaced until the end of that commitment period. 

This reduces the risk for the buyer who can plan for the 

whole commitment period. 

ICERs expire at the end of the final crediting period 

for the project activity.ICERs may be cancelled if the 

verification reveals that the stored carbon for which 

they were issued got released back into the atmosphere. 

Upon cancellation, they must be replaced by another 

Kyoto Protocol emissions trading unit. 

Crediting Periods 
CDM forestry projects have either a single 30-year 

crediting period, or 20-year crediting periods that are 

renewable up to two times. 

Other Rules 
During the first commitment period, Annex 1 countries 

are limited to using forestry credits for no more than 1% 

of their baseline emissions. 

There have been very few implemented CDM A/R projects. The methodology requirements are 

complicated and require sophisticated measurements of carbon stocks. 

CDM currently does not allow for REDD projects, yet deforestation remains a serious problem 

and contributes significantly to climate change. Many developing countries and NGOs have been 

advocating for the inclusion of REDD into CDM. Yet it is unclear how well suited CDM is for addressing 

deforestation. Even with carefully designed methodologies, (international) leakage is difficult to 

address in REDD projects. For authors' comments on the CDM, see chapter 7.1 

* Afforestation: The direct human-induced conversion of land that has not been forested for a period of at least 50 years to forested 
land through planting, seeding and/or the human-induced promotion of natural seed sources (Kyoto Definition). 

t Reforestation: The direct human-induced conversion of non-forested land to forested land through planting, seeding and/or the 
human-induced promotion of natural seed sources, on land that was forested but that has been converted to non-forested land. 
For the first commitment period, reforestation activities will be limited to those lands that did not contain forest on 31 December 
1989. 
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VCS AFOLU STANDARD 

http://www. v-c-s.org/afl.html 

This section focuses on bio-sequestration rules only. For a complete description of the VCS, see chapter 7.1 

1. Overview 

Voluntary Carbon Standard (VCS) includes bio

sequestration and land-based emissions reductions 

projects and has developed a specific set of rules to 

address the particular issues and risks associated with 

these project types. The VSC uses the acronym AFOLU 

(Agriculture, Forestry and Other Land Use) for its bio

sequestration projects. 

Number of Projects 
The VCS AFOLU standards were launched on November 

191h, 2007, and new methodologies and projects have 

yet to be approved. 

2. Eligibility of Projects 

Project Type 
The following types of projects are acceptable under the 

VCS AFOLU: 

• Afforestation, Reforestation and Revegetation (ARR) 

• Agricultural Land Management (ALM) 

• Improved cropland management 

• Improved grassland management 

• Cropland to grassland conversions 

• Improved Forest Management (IFM) 

• Conventional to Reduced Impact Logging 

• Convert logged to protected forest 

• Extend rotation age 

• Conversion of low-productive forests to 

productive forests 

• Reducing Emissions from Deforestation (RED) 

• Further activities can be added in the future 

Leakage 
The geographical area subject to potential leakage 

must be identified ex-ante, and any potential leakage 

subtracted from the net carbon benefits generated. 

Each project activity type has specific rules governing 

how leakage must be addressed. 

Given the potential for regional markets to shift leakage 

from improved forest management projects (if they 

reduce overall timber supply), the VCS provides default 

leakage factors to ensure that potential leakage impacts 

are captured and subtracted. These default values can 

range from 1 0% to 70%. 

In the case of RED projects, an analysis of agents and 

drivers of deforestation must be presented to the 

verifier, as well as a description of the measures that 

will be implemented to address them (e.g., building 

in sustainable agricultural intensification practices 

when shifting agriculture is a deforestation driver, or 

incorporating fast-growing wood lots to address local 

fuel wood or timber needs). The identified factors 

must subsequently be monitored on a regular basis. 

Depending on the extent of possible leakage, the area 

subject to leakage monitoring could encompass the 

entire host-country. If significant leakage that is directly 

attributable to the project is likely to occur beyond this 

area (such that it cannot be monitored), the activity is 

not eligible. 

In line with the CDM, VCS AFOLU does not account for 

international leakage or international market shifting. 

Permanence 
Unlike CDM, the VCS does not issue temporary credits. 

VCS AFOLU projects produce permanent VCUs that are 

fully fungible regardless of the project type generating 

them. VCS AFOLU projects set aside a portion of all their 

credits generated into a buffer reserve to mitigate non

permanence risk. The buffer credits from all projects 

are held in a single pooled VCS buffer account to act as 

insurance against unanticipated project failure. 

The buffers are sized depending on the risk level of a 

project. Projects with higher risk of (partial) failure must 

include a larger buffer than projects with smaller risks. 

Risk Class RED Buffer ARR Buffer 

High 20-30% 40-60% 

Medium 10-20% 20-40% 

Low 5-10% 5-20% 

This risk assessment and subsequent buffer 

determination is conducted by two separate 

independent verifiers to ensure that a conservative 

number of credits are set aside. 

The buffer solution to permanence issues in bio

sequestration projects reduces the risk to the buyer 

and seller of the offsets because the buffer acts as a 

guarantee. Credits in the buffer are cancelled when 

carbon is lost from the project compared to a previous 

issuance event, or should the project not be re-verified 

in the future. The buffer approach is meant to encourage 

developers to design projects for longer time-horizons 
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and adopt strong risk mitigation strategies, since long

term projects with a low risk profile will be subject to a 

lower buffer withholding requirement. 

Buffers can be drawn upon over time as project's 

longevity is established and risks shown to be 

effectively mitigated. 15% of project's buffer is released 

every 5 years at re-verification. For example, a medium

risk project starting out with a 30% buffer would have 

15% of this (or 4.5% of total credits) released at its next 

verification event five years later. This 15% release would 

continue (e.g., at next verification would release 15% of 

25.5% of credits from buffer), so that by 50 years after 

the first verification (or 55+ years since project start), 

assuming that the project's risks have been shown to be 

effectively managed, the project would be subject to a 

-6% buffer withholding. 

Verification of the project is in theory optional, but it 

is in interest of project proponents to regularly submit 

verification reports to the VCS because if a project fails 

to submit a verification report to the VCS within five 

years from latest verification, 50% of the buffer credits 

are cancelled. After another five years, all remaining 

buffer credits are cancelled. Projects may claim 

cancelled credits in the future by submitting a new 

verification before the end of the crediting period. 

Authors' Comments on VCS AFOLU 

To ensure the environmental integrity of the buffer 

approach the VCS will conduct"truing up" of the overall 

VCS buffer pool every few years. A review of existing 

VCS verification reports for all AFOLU projects under 

the VCS would flag the projects that have failed or 

underperformed and then identify their common 

characteristics. The buffer values and/or risk criteria for 

VCS projects going forward would then be adjusted 

accordingly. 

Crediting Periods 
VCS crediting period for AFOLU projects are the same as 

the life of the project, with a minimum of 20 years and a 

maximum of 100 years. 

Socio-Economic and Environmental Impacts 
VCS requires all AFOLU projects to "identify potential 

negative environmental and/or socio-economic impacts 

they might have, and effectively mitigate them prior 

to generating VCUs:' However, VCS does not monitor 

social and environmental impacts; project developers 

simply have to demonstrate to verifiers that there are no 

negative social and environmental impacts. 

The VCS AFOLU rules are thorough and innovative and they address many permanence and 

additionality concerns. It is also the first carbon standard to cover all the major land use activities, 

whether forestry or agricultur related, under a single verification framework. Only once projects have 

been implemented will it be possible to fully evaluate the quality of the standard. 

Co-Benefits 

VCS AFOLU does not require a local stakeholder process beyond what is required by law and does 

not focus on enhancing co-benefits. For buyers who place value on these co-benefits, VCS AFOLU 

alone would not be a sufficient standard but could be combined with a standard such as the CCBS. 

For authors' comments on the VCS, see chapter 7.1. 
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THE CLIMATE, COMMUNITY & BIODIVERSITY STANDARDS 

http://www.climate-standards.org/ 

Introduction 

Type of Standard 

The Climate, Community & Biodiversity Standards 

(CCBS) is a project design standard and offers rules 

and guidance for project design and development. It 

is intended to be applied early on during a project's 

design phase to ensure robust project design and 

local community and biodiversity benefits. It does not 

verify quantified carbon offsets nor does it provide a 

registry. The CCBS focus exclusively on land-based bio

sequestration and mitigation projects and require social 

and environmental benefits from such projects. 

History of Standard 
The CCBS was developed by the Climate, Community 

and Biodiversity Alliance (CCBA) with feedback and 

suggestions from independent experts. CCBA is a 

partnership of non-governmental organizations, 

corporations and research institutes, such as 

Conservation International, The Nature Conservancy, 

CARE, Sustainable Forestry Management, BP and CATIE. 

The first edition was released in May 2005. 

Administrative Bodies 

CCBAI/iance is formed by representatives from each 

member organisation. The alliance currently has 13 

members and makes decisions about changes to 

the standards. It also works closely with the auditors, 

advising them on interpretation and application of the 

standards. 

Working groups are comprised of alliance members 

and external advisors and are appointed when needed 

to address specific issues. Working groups proposals for 

changes must be approved by the Alliance. 

Third-party auditors are certified DOEs under the CDM 

for afforestation and reforestation- organizations that 

are approved to evaluate CDM projects- or evaluators 

who are certified under the Forest Stewardship Council'. 

Validation and verification can be done by the same 

auditor. 

* The Forest Stewardship Council (FSC, www.fsc.org/en!) 
is a non-profit organisation with a mission "to promote 
environmentally appropriate, socially beneficial and 
economically viable management of the world's forests". 
It certifies sustainably managed forestry operations, and 
tracks their timber through the supply chain to the end 
product, which can then carry the FSC ecolabel. 

Financing of the Standard Organisation 
The CCBS are managed by the CCBA which is supported 

by contributions from alliance member organizations 

and by foundation grants. 

Recognition of Other Standards 
Because CCBS is a project design standard only, and not 

a full fledged carbon offset standard, project developers 

who want to sell certified or verified emissions have 

to apply another standard to get certification and 

registration of their offsets. About 30% of the projects 

are developed as CDM projects that will generate CERs. 

70% of the projects are looking to sell their offsets in the 

voluntary market. 

Projects may combine the use of several different 

standards (e.g. CCBS to ensure validity of design to 

generate carbon credits with social and environmental 

benefits, FSC for certification of timber products, and 

the VCS for verification and registration of carbon 

credits). Using different standards might potentially help 

projects attract different funders and product buyers at 

different stages in the project cycle. 

Number of Projects 
As of September 2007, two projects have been validated 

against CCBS, a further five projects are undergoing 

validation and at least 20 more projects plan for CCBS 

validation in the coming few months. Over 70 projects 

are under development using the CCB Standards. The 

pool is growing by a few projects every month. 

Ex-Ante Sale of Carbon OHsets 
Some CCBS projects are selling ex-ante credits. Some 

are planning to sell a mixture of ex-ante and ex-post 

credits. Ex-ante credits enable projects to raise funds 

for project implementation. Because of the risk that is 

associated with purchasing ex-ante credits, buyers are 

often offered preferential rates for such up-front credits. 

In cases where the buyer requires carbon verification, 

the projects can, once real carbon benefits have been 

generated (5-12 years for most reforestation projects 

and shorter for avoided deforestation and degradation), 

apply a carbon verification standard such as the CDM or 

vcs. 

As a design standard, CCBS does not verify emissions 

reductions. The offsets must be verified through another 

standard (e.g., VCS or CDM). When the carbon credits 

are verified, they are tracked by the registry associated 

with the carbon accounting standard used. It is the 

responsibility of the project proponent to register and 

cancel any ex-ante carbon credits that might be sold 

in advance of verification, in order to prevent double 

selling. 
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2. Eligibility of Projects 

Project Type 
CCBS focuses on land-based climate change mitigation 

projects, and accepts the following project types: 

• primary or secondary forest conservation; 

• reforestation or re-vegetation; 

• agro-forestry plantations; 

• densification and enrichment planting; 

• introduction of new cultivation practices; 

• introduction of new timber harvesting and/or 

processing practices (e.g., reduced impact logging); 

• reduced tillage on cropland; 

• improved livestock management; etc. 

Project Location 
Projects can be located in industrialized and developing 

countries. The revised version of the Standards- CCBS 

(2008)- will include rules to prevent potential double 

counting of Annex 1 based projects. 

Project Size 
There is no restriction on project size. 

Start Date 
There is no restriction on project start date but projects 

must have credible documentation for baselines 

from the start of the accounting period for carbon, 

community and biodiversity benefits. 

Crediting Period 
The CCBS has no rules on crediting periods because it is 

solely a project design standard. 

COM Pre-registration Credits 
N/A 

Project Funding Restriction 
No restrictions on funding sources. On the contrary, 

since offset revenue alone is usually not enough to 

ensure project viability, many projects rely on co

funding through other means. 

Environmental & Social Impacts 
CCBS projects must generate net positive impacts on 

biodiversity. The standard employs a screen to rule 

out negative impacts and a point system to reward 

additional environmental benefits. The screen stipulates 

that projects cannot have negative effects on species 

included in the IUCN Red List of threatened species or 

species on nationally recognized lists. Invasive species 

or genetically modified organisms cannot be used in a 

project. CCBS rewards projects with an additional point 

each for the use of native species and water and soil 

resource enhancement. 

Projects must generate net positive impacts on the 

social and economic wellbeing of communities and 

must mitigate potential negative effects caused by the 

project on-site and offsite. 

Stakeholder involvement is required and must be 

documented during all phases of project development. 

Stakeholders must have an opportunity before the 

project design is finalized, to raise concerns about 

potential negative impacts, express desired outcomes 

and provide input on the project design. The project 

design must include a process for hearing, responding 

to and resolving community grievances within a 

reasonable time period. The overall net social and 

economic effect of the project has to be positive. 

Additional credit is given for capacity building activities 

and best practices in community involvement. 

Leakage 
Decreased carbon stocks or increased emissions of non

C02 GHGs outside the project boundary resulting from 

project activities need to be quantified and mitigated. 

The project proponents must: 

1) Estimate potential offsite decreases in carbon stocks 
(increases in emissions or decreases in sequestration) due 
to project activities. 

2) Document how negative offsite impacts resulting from 
project activities will be mitigated, and estimate the extent 
to which such impacts will be reduced. 

3) Subtract any likely project-related unmitigated negative 
offsite climate impacts from the climate benefits being 
claimed by the project. The total net effect, equal to the net 
increase in onsite carbon minus negative offsite climate 
impacts, must be positive. (Climate, Community and 
Biodiversity Project Design Standards, First Edition, p. 17) 

Permanence 
Permanence is addressed by requiring that projects 

identify potential risks up front and design in measures 

to mitigate potential reversals of carbon, community 

and biodiversity gains, including establishing buffer 

zones. Yet because CCBS is a project design standard, it 

does not have specific permanence requirements such 

as the issuance of temporary offsets. 

3. Additionality and Baselines 

Additionality Requirements 
The additionality tests for CCBS are project based and 

specified by individual methodologies. 

The CCBS require: 

Step 1: Regulatory Surplus: Project developers must 

prove that existing laws or regulations would not have 

required that project activities be undertaken anyway. 

The standard also allows for project developers to make 

claims when a law is in existence but is not enforced e.g. 
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if heavy logging happens in an area that is pro forma 

under protection. 

Step 2: Barriers: Financial, Lack of Capacity, Institutional 

or Market Barriers or Common Practice: Several 

additionality tests are required. The project proponents 

must provide analyses (poverty assessments, farming 

knowledge assessments, remote sensing analysis, etc) 

showing that without the project, improved land-use 

practices would be unlikely to materialize. 

Baselines & Methodologies 
CCBS relies on methods and tools developed by 

other organizations and standards for their baseline 

calculations. For example, to estimate net change in 

carbon stocks they accept the methodologies of the 

IPCC's Good Practice Guidance (IPCC GPG) and any 

methodology approved by the CDM. 

The baseline calculations must be based on clearly 

defined and defendable assumptions about how project 

activities will alter carbon stocks and non-C02 GHG 

emissions over the duration of the project or the project 

accounting period. 

4. Validation & Registration 

Process 
Once a project has been designed, a third-party auditor 

validates the project. After reviewing relevant project 

documents, a site visit, and taking account of the 

comments received during a 21-day public comment 

period, the auditor approves or rejects the project. 

The CCB Alliance works very closely with the auditors, 

commenting on and reviewing project documentation. 

Yet is it is ultimately the auditor who makes the decision 

to approve or reject a project. 

Key Requirements 
The CCBS include fifteen required criteria and eight 

optional "point-scoring" criteria. Silver or Gold status 

is awarded to exceptionally designed projects that go 

beyond the basic requirements. Such Gold and Silver 

projects use primarily native species, enhance water and 

soil resources, build community capacity, and adapt to 

climate change and climate variability. 

Authors' Comments on CCBS 

Project Design Standard 

5. Monitoring, Verification & 
Certification 

Process 
To keep its CCB validation, each project must be verified 

every 5 years. Verification includes a project document 

review by the auditor and a site visit to check on project 

implementation and monitoring results in addition to 

any changes in project design. 

The validation and the verification can be done by 

the same auditor. Currently all of the CCB projects are 

less than 5 years old and have therefore not yet been 

verified. CCBA intends to develop and publish further 

rules and guidance on project verification. 

Key Requirements 
The CCB verification does not include a quantitative 

certification of the carbon benefits but is a qualitative 

evaluation that confirms carbon benefits as well as the 

environmental and social benefits of the project. 

6. Evaluation of Auditors 

The accreditation of auditors lies with the CCB Alliance 

currently limited to DOE's accredited by CDM EB for 

Afforestation and Reforestation auditors accredited 

by the Forestry Stewardship Council (FSC). There is no 

formal procedure in place to "spot check" auditors but 

the CCB Alliance could potentially decide to ban or 

restrict certain auditors that under-perform. 

7. Registries 

Because CCBS is a Project Design Standard it does not 

have a registry accredited for its offsets. 

&.Fees 

Cost for validation of a project rages from €3,500 to 

€1 0,000. If the validation is being done in conjunction 

with CDM, validation costs are lower for CCBS than for 

stand alone projects, because many of the requirements 

for CCBS will already have been fulfilled through the 

CDM requirements (e.g. baseline calculations). 

The CCBS is intended to be used as a design tool to ensure robust multiple-benefits will be delivered. 

Project design standards for forestry projects are especially valuable and important, since carbon 

verification standards typically do not come into play until many years after the project has been 

designed and after upfront investment has been secured. 
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Co-Benefits 

CCBS emphasizes the social and environmental benefits of projects and has developed a set of useful 

tools and guidelines to ensure and measure these co-benefits. Some of their criteria are quite specific 

(e.g. biodiversity rules) while others are defined in very general terms (e.g. stakeholder and capacity 

building rules). Using general language to define requirements gives the project developer the 

flexibility to address the issue in a way that fits the project best yet it also places more onus on the 

auditor's judgment when making the assessment. Quality of projects can therefore only be assured if 

auditors are truly independent and adhere to high standards in their work. 

No Separation of Verification and Approval of Projects 
Under the CCBS it is the auditors themselves that approve the projects. Given the pressures on 

auditors and conflict of interest discussed earlier, we see the lack of an accrediting board as a 

potential weakness of the CCBS. 

The CCBA is currently working fairly actively with auditors, because the validation procedures have 

only recently been defined and some initial guidance was needed. Also, the CCBA has been soliciting 

auditor feedback to help inform the development of the 2nd edition of the CCBS (to be developed in 

2008). However, CCBA expects less and less engagement with projects and auditors. This separation 

of CCBA, auditors and project developers is needed since it helps minimize a potential conflict of 

interest between the project developer and the CCBS. 

PLAN VIVO SYSTEM 

www.planvivo.org 

1.1ntroduction 

Type of Standard 
Plan Vivo is an Offset Project Method for small scale 

LULUCF projects with a focus on promoting sustainable 

development and improving rural livelihoods and 

ecosystems. Plan Vivo works very closely with rural 

communities, emphasizes participatory design, ongoing 

stakeholder consultation, and the use of native species. 

The Plan Vivo Foundation certifies and issues only ex

ante credits, called Plan Vivo Certificates, and therefore 

does not verify ex-post offsets. 

History of Standard 
The Plan Vivo System was initiated in 1994 for a research 

project in southern Mexico. The system was developed 

by the Edinburgh Centre for Carbon Management 

(ECCM, http://www.eccm.uk.com!), a consulting 

company that focuses on climate change mitigation 

strategies and policies, in partnership with El Colegio de 
Ia Frontera Sur (ECOSUR), the University of Edinburgh 

and other local organisations with funding from the UK 

Department for International Development (DFID). 

Administrative Bodies 
Plan Vivo is currently managed by the Plan Vivo 

Foundation (formerly BioCiimate Research and 

Development), a non-profit focused on promoting 

actions to reconcile human development and 

environmental change. The Foundation reviews and 

registers projects according to the Plan Vivo System, 

issues Plan Vivo Certificates annually following the 

submission and approval of each project's annual 

report, and acts as overall 'keeper' of the Plan Vivo 

System which is periodically reviewed in consultation 

with projects and other stakeholders. It also approves 

third-party verifiers and registers resellers of Plan Vivo 

Certificates. 

Consultants are hired by Plan Vivo to review certain 

aspects of their projects. Because of the small number of 

projects, there is no established procedure for this. The 

Plan Vivo Foundation also conducts frequent field visits 

to projects in order to monitor their progress and see 

that evaluations are done as needed. 

Project Developers: Pian Vivo works with loca I 

NGOs who function as project developers ('project 

coordinators'). They coordinate sales with the offset 

purchasers and administer payments to local farmers 

based on the achievement of'monitoring targets: 

Financing of the Standard Organisation 
The financing of the Plan Vivo Foundation is sourced 

primarily from a levy imposed on the issuance of Plan 

Vivo Certificates. They currently take USD 0.30 per tonne 

of carbon dioxide sold. Other sources of income come 

from project and resellers' registration fees. 

Recognition of Other Standards 
Plan Vivo does not currently work in conjunction with 

other standards. 

REVIEW OF STANDARDS USED IN THE VOLUNTARY OFFSET MARKET 79 

CSD0074340 



Number of Projects 
Plan Vivo currently has three projects (in Mexico, 

Uganda and Mozambique) and a few more are currently 

being reviewed. 

Ex-Ante Sale of Carbon OHsets 
Plan Vivo exclusively certifies ex-ante credits. 

2. Eligibility of Projects 

Project Type 
Plan Vivo accepts the following project types: forest 

restoration; agroforestry/small plantations; forest 

protection and management; soil conservation and 

agricultural improvement. 

Project Location 
Plan Vivo projects are located in developing countries. 

Project Size 
There is no minimum or maximum size limitation for 

Plan Vivo projects. Projects generally expand in size 

over a number of years as more farmers hear about the 

project, learn more about the notion of selling carbon as 

a commodity and see it working in practice. The current 

Plan Vivo projects range in size from a carbon offset 

potential of 10,000 tC02/ yr to 100,000 tC02/yr. 

Start Date 
In order to sell Plan Vivo Certificates, projects must first 

be registered as Plan Vivo projects. There is no time 

restriction on this. 

Crediting Period 
The crediting period varies from project to project. 

Farmers are reimbursed for sequestration activities for 

5-15 years, yet carbon benefits are calculated over much 

longer time periods of up to 150 years. 

COM Pre-Registration Credits 
N/A 

Project Funding Restriction 
No restrictions are imposed on funding sources. On 

the contrary, since carbon finance only becomes 

available once a project has gone through the process 

of feasibility studies, detailed project design, extensive 

training and registration, many projects rely on co

funding through other means during the initial stages. 

Projects are designed so that carbon payments will 

sustain the projects once they are fully functional.. 

Environmental & Social Impacts 
Plan Vivo requires that all its projects provide additional 

benefits to the local environment and community 

through the development of sustainable land-use 

systems, planting of native species, and promotion 

of sustainable and improved livelihoods through the 

diversification of income sources. Metrics for quantifying 

environmental and social benefits of Plan Vivo projects 

have recently been revised and standardized and can 

now be found in the Plan Vivo Standards. 

Leakage 

Leakage at individual plot level 
To minimize leakage, each producer must show that 

they are not reducing their agricultural output below 

sustainable levels. In other words, a Plan Vivo project 

will not be registered unless the producer can live 

sustainably from their land under the plan, and has 

identified management objectives beyond receiving 

carbon payments (e.g. sustainable timber production, 

fruits or other non-timber products, agro-forestry). 

Leakage at project level 
Leakage is assessed for each land-use activity in the 

technical specifications, considering the local and 

regional trends, identifying potential leakage risks and 

mechanisms for controlling them. Some examples are 

given in the following table: 

Land use Potential Mitigation 
activity leakage 

Afforestation Planting trees on Ensure that 
agricultural land farmers have 
leads to further sufficient land for 
deforestation as agriculture and 
farmers clear new tree-planting 
areas of forest to 
plant crops 

Forest Leads to Ensure that Plan 
Conservation increased Vivo management 

harvesting in plan includes 
other areas in actions to improve 
order to meet sustainable timber 
demand for production 
timber 

Permanence 
The Plan Vivo System contains a number of mechanisms 

that ensure permanence: 

• Projects are initially assessed for their long-term 

viability, taking into account issues such as the 

organisational capacity and experience of all 

partners involved and the stability of the area. 

• Producers selling carbon through the Plan Vivo 

System must enter into long-term sale agreements 

(contracts) with the in-country project coordinator 

which ensures that payments are made following 

monitoring against measurable and realistic goals. 

• Producers must hold land tenure agreements (or 

community concession or similar usufruct rights) to 

demonstrate long-term ownership of land. 
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• All producers are under obligations to re-plant 

where trees die, for example from disease or 

extreme weather events, or if harvested for timber. 

• Projects are internally monitored by Plan Vivo 

through the approval of annual reports and site 

visits. 

• Each project maintains an unsold reserve of carbon 

credits called a risk buffer. The level of the risk buffer 

is set by the Plan Vivo Foundation according to its 

risk assessment of the project (normally 10-20%). 

The aim of the risk buffer is to cover any unexpected 

shortfall in carbon credits supplied to purchasers, 

for example due to extreme weather events, 

inaccuracies in baseline assumptions or producers 

defaulting on sale agreements. 

3. Additionality and Baselines 

Additionality Requirements 
The additionality tools for Plan Vivo are project based. 

Additionality may be demonstrated through an analysis 

of the barriers to implementing activities in the absence 

of the project. These could include, for exam pie, lack 

of finances, lack of technical expertise or prohibitive 

political or cultural environments. Only native species, 

which are unlikely to be planted without financial 

incentives in many countries where seedlings are 

difficult to find, may be planted. Commercial forestry 

projects are excluded from participation. 

Baselines & Methodologies 
Baselines are calculated at the project level and also 

modelled at the regional scale. Carbon sequestration 

potential, for the sale of ex-ante credits, is calculated 

on a per hectare basis for a specified length of time 

using information on the management regime, growing 

conditions, proposed species, growth rates, and 

proposed planting densities. 

Technical specifications which describe the 

methodologies for and carbon potential of each land

use system (e.g. boundary planting, mixed species 

woodlot etc.) are commissioned by the Plan Vivo 

Foundation. All existing technical specifications can be 

viewed in the project pages of the Plan Vivo website 

(www.planvivo.org). 

All Plan Vivo Technical Specifications are currently being 

externally reviewed by independent organisations 

including the University of Edinburgh and TerraCarbon. 

When this process is concluded the Plan Vivo Technical 

Advisory Board will discuss the results and the Plan 

Vivo Foundation will commission revisions and new 

Technical Specifications as necessary. 

4. Validation & Registration 

Process 
Projects must register as Plan Vivo Concepts, which 

involves a desk review of the project's long-term 

viability. The project developer must describe the 

proposed project area and proposed activities 

and identify its sustainable development aims in 

consultation with the communities. 

Key Requirements 
Projects can be registered as Plan Vivo projects once 

they have: 

1. A Plan Vivo Foundation approved set of 

technical specifications (used for describing 

land-use activities, carbon accounting, 

prescribing risk and other management 

activities and monitoring indicators and 

containing analyses of leakage, additionality 

and permanence) 

2. A Plan Vivo Foundation approved operational 

manual (for describing project governance, 

systems for evaluating and monitoring 

Plan Vivos, administering payments and 

community-led planning) 

3. Been validated by an expert reviewer chosen 

by BR&D. 

5. Monitoring, Verification & 
Certification 

Process 
Monitoring is conducted throughout the crediting 

period by local technicians based on the protocol and 

indicators identified in the technical specifications of the 

Plan Vivo project approved by the Plan Vivo Foundation 

during project validation. 

All operational projects must conduct and submit 

annual reports to the Plan Vivo Foundation using the 

standard Plan Vivo Annual Reporting Template. This 

report contains a full update of the project's status and 

development, including what sales and payments have 

been made, the results of monitoring and outcomes of 

consultations. The Plan Vivo Foundation reviews each 

annual report and issues Plan Vivo Certificates after 

approval of the report. Approval of annual reports may 

be qualified by imposing corrective actions, if the report 

shows the project fails to act in full compliance with the 

Plan Vivo System or Plan Vivo principles. 

The Foundation may choose to follow up corrective 

actions with site visits where it is deemed necessary. 
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The local project coordinators monitor the work of each 

individual farmer and pay them when they are found to 

have reached their targets. The exact payment schedule 

varies with each project, but normally involves periodic 

monitoring and payments over periods of 1 0-15 years. 

6. Evaluation of Auditors 

Plan Vivo has no formalized process to evaluate and 

sanction auditors in case of underperformance. 

7. Registries The Plan Vivo System currently does not require third

party verification, but has procedures for assisting 

projects in preparing for and choosing a verifier which 

must verify the project according to the Plan Vivo 

System (terms of reference are provided by the Plan 
Vivo Foundation). In the future as there are more Plan 

Vivo projects, it is likely that more specific verification 

requirement rules will be instituted. 

The Plan Vivo Foundation maintains a registry of carbon 

credits sold from Plan Vivo projects and issues Plan Vivo 

Certificates to purchasers accordingly. All carbon credits 

are sold as ex-ante payments. Each Certificate has a 

unique serial number which can be traced back to the 

project and exact producer, which ensures there is no 
double-counting of carbon credits. 

Key Requirements 

&.Fees 
Each project must develop its own internal Monitoring 

Protocol based on the monitoring of indicators 

prescribed in the project's technical specifications. Any 

change to the Monitoring Protocol must be reported to 

the Plan Vivo Foundation in the project's annual report. 

Costs vary from project to project. Example operational 

costs can be found in project annual reports which can 
be viewed on the Plan Vivo website (www.planvivo.org). 

Specific requirements for each producer are set out 

in their individual sale agreement with the project 

coordinator. For example, a producer may receive 20% 

of the total payment after completing 50% of planting, 

and a further 10% after one year provided they have 

completed 100% of the planting. 

The Plan Vivo Foundation currently charges no 

validation fee but takes a levy of USD 0.30 per Certificate 

issued. The Plan Vivo Foundation plans to implement 

registration fees for both projects and resellers, 

Authors' Comments on Plan Vivo 

Grass-Roots Approach 

which are expected to be nominal amounts to cover 

administrative costs. 

Plan Vivo is a small standard organisation that works closely with rural communities. Because 

of the grass-roots approach of Plan Vivo, conservation and community benefits are very 

high, yet standards of this type usually remain small because they are very costly compared 

to cheap carbon options available on a globally traded carbon market. It is likely that Plan 

Vivo will stay small and not grow its portfolio beyond a handful of projects. 

Ex-Ante Offsets 

Farmers who participate in Plan Vivo are paid in regular installments over 10-15 years, 

yet they are expected to keep their trees standing for many decades. Plan Vivo's offset 

calculations are based on the trees remaining standing for decades after payments have 

ceased. Once all payments have been made to the farmers, there are no repercussions 

for farmers who decide to cut their trees down. Plan Vivo argues that the threat of non

compliance is largely mitigated through their project design: all Plan Vivo projects strive 

to improve the livelihoods offarmers and it is therefore in their own (economic) interest to 

keep the trees standing even after offset payments have ceased. 

The authors welcome Plan Vivo's multi-benefit, grassroots approach that aims to help the 

very poorest, something that many larger offset projects and the COM as a whole have so 

far failed to do (Schneider, 2007). Yet ex-ante credits cannot guarantee that actual emissions 

reductions will be realized. This should be clearly communicated to prospective buyers: Plan 

Vivo projects have high co-benefits but the carbon offsets are less secure than with ex-post 

credits. 
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7.5 Offset Accounting Protocols 
Offset Accounting Protocols provide definitions and procedures to account for GHG reductions from offset 

projects yet they have no associated regulatory or administrative bodies and do not define eligibility criteria, 

or procedural requirements. Many of the full-fledged standards are based on such protocols, for example the 

VCS uses IS0-14064 methodologies. Below we describe the GHG Project Protocol and ISO 14064. 

GHG PROTOCOL FOR PROJECT ACCOUNTING 

www.ghgprotocol.org 

1.1ntroduction 

Type of Standard 
The GHG Protocol Initiative has developed two 

separate protocols. The Corporate Accounting and 

Reporting Standard covers accounting for corporate 

GHG emissions inventories. The GHG Protocol for Project 

Accounting is an offset accounting protocol. It is a tool 

for quantifying and reporting GHG emissions reductions 

from GHG mitigation projects. It does not focus on 

verification, enforcement or co-benefits. We discuss only 

the latter and refer to it as the GHG Protocol. 

History of Standard 
The GHG Project Protocol was jointly developed by 

the World Business Council for Sustainable Development 

(WBCSD) and the World Resources Institute (WRI) in 

partnership with a coalition of businesses, NGOs, 

governmental and inter-governmental organizations. 

The initiative was launched in 1998 with the aim of 

developing internationally accepted GHG accounting 

and reporting standards. The Corporate Accounting 

and Reporting Standard (revised edition) was published 

in 2004. The GHG Protocol for Project Accounting was 

finalized and published in December 2005. 

Administrative Bodies 
The GHG Protocol is developed by the WRI and the 

WBCSD: 

The World Resources Institute (WRI) is an environmental 

think tank "that goes beyond research to create practical 

ways to protect the Earth and improve people's lives. 

[WRI's] mission is to move human society to live in 

ways that protect Earth's environment for current and 

future generations. [WRI's] programme meets global 

challenges by using knowledge to catalyze public and 

private action:' (GHG Protocol, p. 145) 

The World Business Council for Sustainable 

Development (WBCSD) is a coalition of 175 international 

companies "united by a shared commitment to 

sustainable development via the three pillars of 

economic growth, ecological balance and social 

progress. [WBCSD's] members are drawn from more 

than 30 countries and 20 major industrial sectors:' (GHG 

Protocol, p. 145) 

Financing of the Standard Organisation 
The development of the GHG Project Protocol for 

Project Accounting was supported by numerous 

companies, organisations, and governmental sponsors, 

including Energy Foundation, US AID, US EPA, BP, 

Chevron Corporation, Ford, International Paper, SC 

Johnson, Dow, and Environment Canada. 

Recognition of Other Standards 
The GHG Project Protocol is programme neutral and 

is often used in conjunction with other standards or 

programs. 

Number of Projects 
N/A 

2. Eligibility of Projects 

Project Type 
The GHG Project Protocol can be used to develop any 

project type. The protocol is supplemented with more 

specific guidelines for accounting for GHG emissions 

reductions in grid-connected electricity and LULUCF 

projects. 

Project Location 
Not defined under the GHG Protocol 

Project Size 
Not defined under the GHG Project Protocol 

Start Date 
Not defined under the GHG Project Protocol 

Crediting Period 
The protocol does not specify the duration of the 

crediting period and advises the project developer to 

err on the side of conservativeness. 

The protocol recommends that the following aspects 

be taken into account when determining a crediting 

period: 

• The pace at which economic conditions, 

technologies or practices are changing. 

• The point at which the underlying assumptions, 

the barriers or the net benefits are likely to change 

significantly. 
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• Whether the baseline emissions are static or 

dynamic. 

COM Pre-Registration Credits 
N/A 

Project Funding Restriction 
Not defined under the GHG Project Protocol 

Environmental & Social Impacts 
GHG Project Protocol does not address environmental 

and social impacts as they are not directly related to 

GHG reduction accounting and quantification per se. It 

acknowledges the importance of these issues but leaves 

it to the users of the protocol to determine policies in 

this regard and incorporate them in their programme's 

or standard's requirements. 

3. Additionality and Baselines 

Additionality Requirements 
The GHG Protocol contains no formal requirements for 

additionality determination. It discusses additionality 

conceptually with respect to baseline determination 

(see below), but doesn't require specific additionality 

tests. 

Baselines & Methodologies 
The GHG Project Protocol offers guidance on the use of 

both project-specific and performance-based methods 

for estimating the baseline in a project. The protocol 

recommends the use of the performance standard 

procedure when: 

• a number of similar projects are implemented 

• obtaining verifiable data on alternatives to the 

project activity is difficult 

• the project developer intends to keep confidential 

data that would need to be revealed if a project

specific standard were used 

• the number of baseline candidates is limited or the 

GHG emission rate data for baseline candidates are 

difficult to obtain. 

Author's Comments on GHG Protocol 

4. Validation & Registration 

Process 
The GHG Project Protocol is only an accounting 

guidance document, and therefore does not provide 

guidance on validation or registration. 

Key Requirements 
N/A 

5. Monitoring, Verification & 
Certification 

Process 
The GHG Project Protocol requires a plan for monitoring 

GHG emissions related to the primary and relevant 

significant secondary GHG effects of a project within 

the scope of the assessment boundary. The GHG Project 

Protocol does not cover verification or certification. 

Key Requirements 
The monitoring plan must describe the quality 

assurance and quality control measures that will be 

employed for data collection, processing and storage. It 

also requires the monitoring of data related to baseline 

parameters and assumptions to ensure their continuing 

validity. 

6. Evaluation of Auditors 
N/A 

7. Registries 
N/A 

&.Fees 
The GHG Project Protocol is free and publicly available 

for any GHG programme or project developer to use. 

The GHG Project Protocol can be used as a building block for a full-fledged offset standard. As such, it 

is a useful tool and has been used by many regulatory and voluntary schemes. 

In this paper we evaluate the overall quality of offset standards rather than protocols. It would 

therefore go beyond the scope of this paper to comment on the specifics of the GHG Protocol. 
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ISO 14064 

http://www.iso.org 

1. Overview 

Type of Standard 
ISO 14064 is an offset protocol. It is an independent, 

voluntary GHG project accounting standard, and is 

deliberately policy neutral. The ISO 14064 standard 

consists of three parts. The first part (14064-1) 

specifies requirements for designing and developing 

organisation or entity-level GHG inventories. The second 

part (14064-2) details requirements for quantifying, 

monitoring and reporting emission reductions and 

removal enhancements from GHG projects. The third 

part (14064-3) provides requirements and guidance 

for the conducting of GHG information validation and 

verification. 

Unlike the GHG Project Protocol, which has specific 

guidelines on what tools and accounting methods to 

use, ISO 14064 gives guidance on what to do but does 

not spell out the exact requirements. The requirements 

are usually spelled out only in general terms. For 

example, ISO points out that additionality needs to be 

taken into account but does not require a specific tool 

or additionality test to be used. These would be defined 

by the GHG programme or regulation under which ISO 

14064 is used. ISO 14064 does not focus on co-benefits. 

History of Standard 
ISO 14064 was developed over several years by the 

International Organisation for Standardization (ISO). It 

was launched in the spring 2006. 

Administrative Bodies 

ISO (International Organisation for Standardization) 
is the world's largest developer and publisher of 

International Standards. ISO is a non-governmental 

organisation that forms a bridge between the public 

and private sectors. It is a network of the national 

standards institutes of 157 countries. 

Financing of the Standard Organisation 
I SO's national members pay subscriptions to cover 

the operational cost of I SO's Central Secretariat. The 

subscription paid by each member is in proportion to 

the country's Gross National Income and trade figures. 

Another source of revenue is the sale of standards. The 

cost for ISO 14064 is around € 85 for each of the three 

standards. 

Recognition of Other Standards 
Because ISO 14064 is an Offset Standard Protocols and 

not a full fledged offset standard it provides definitions 

and procedures to account for GHG reductions yet does 

not define eligibility criteria. ISO 14064 is therefore 

intended to be used in conjunction with other 

regulations or standards. For example, the procedures 

for the VSC are based on ISO 14064. 

ISO 14064 is intended by be programme-neutral and 

the requirements of the programme under which ISO is 

used take precedence to the ISO rules. 

Number of Projects 
N/A 

2. Eligibility of Projects 

Project Type 
Not defined under ISO 14064. 

Project Location 
Not defined under ISO 14064. 

Project Size 
Not defined under ISO 14064. 

Start Date 
Not defined under ISO 14064. 

Crediting Period 
Not defined under ISO 14064. 

Project Funding Source 
Not defined under ISO 14064. 

Project Funding Restriction 
Not defined under ISO 14064 

Environmental & Socia/ Impacts 
The requirements are listed in only general terms: an 

Environmental Impact Assessment (EIA) is required if the 

host country or region requires the completion of such 

an assessment. 

ISO also specifies that relevant outcomes of stakeholder 

participation have to be presented. 

3. Additionality and Baselines 

Additionality Requirements 
ISO 14064-2 contains no formal requirements for 

additionality determination but offers general 

guidelines. The guidelines for additionality tools 

generally assume a project-specific approach. However, 

since the requirements of a GHG programme take 

precedence over specific ISO 14064-2 requirements 

ISO 14064-2 allows performance standards to be used 

where this is prescribed by a GHG programme. 
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Baselines & Methodologies 
ISO 14064-2 does not prescribe baseline procedures, 

but rather offers general requirements and guidance on 

how to determine a project baseline. 

4. Validation & Registration 

Process 
ISO 14064-2 strongly recommends the use of third-party 

auditors but it is a requirement to do so only if the party 

wants to make its GHG claims public. 

ISO 14064-3 defines the validation and verification 

process. "It specifies requirements for selecting 

GHG validators/verifiers, establishing the level of 

assurance, objectives, criteria and scope, determining 

the validation/verification approach, assessing GHG 

data, information, information systems and controls, 

evaluating GHG assertions and preparing validation/ 

verification statements;' (IS0-14064-3) Validation and 

verification requirements are stated together with few 

distinctions between the two. 

Key Requirements 
ISO 14064 does not require validation or verification. Such 

requirements are usually elements of a GHG programme. 

If a GHG project has not been linked to a specific GHG 

programme, the project proponent has to decide on the 

type of validation and/or verification (1st, 2nd or 3rd 

party verification) and the level of assurance (e.g. high or 

moderate) required against the GHG assertion. The GHG 

assertion is a statement on the performance of the GHG 

project usually made by the project proponent. ISO 14064-

3 specifies principles and requirements for the validation 

and verification of GHG assertions. (ISO 14064-2) 

5. Monitoring, Verification & 
Certification 

Process 
ISO defines criteria in general terms: Project proponents 

must establish the criteria and procedures for project 

monitoring, including selecting or establishing "criteria 

and procedures for selecting relevant GHG sources, 

sinks and reservoirs for either regular monitoring or 

estimation:' 

Author's Comments on ISO 14064 

Key Requirements 
Project only have to be verified if they are reported 

publicly. Project proponents must identify and justify 

which GHG sources, sinks, and reservoirs will be 

monitored. 

Monitoring procedures should include the following: 

a) purpose of monitoring; 

b) types of data and information to be reported, 

including units of measurement; 

c) origin of the data; 

d) monitoring methodologies, including 

estimation, modelling, measurement or 

calculation approaches; 

e) monitoring times and periods, considering the 

needs of intended users; 

f) monitoring roles and responsibilities; 

g) GHG information management systems, 

including the location and retention of stored 

data. 

6. Evaluation of Auditors 

ISO 14065 was released in 2007 and spells out the 

requirements for greenhouse gas validation and 

verification bodies for project accreditation and 

emissions reductions verifications. 

ISO is currently developing ISO 14066 which will outline 

how individuals can get accredited auditors and how 

auditors will be reviewed. 

It is not yet clear how ISO will supervise the work of its 

GHG project auditors. 

7. Registries 

Not applicable 

&.Fees 

The purchase cost of each of the three ISO standard 

manuals is around € 85. 

ISO 14064 can be used as a building block for a full-fledged offset standard. As such it is a useful tool 

and has been used by many regulatory and voluntary schemes. 

In this paper we evaluate the overall quality of offset standards rather than protocols. It would 

therefore go beyond the scope of this paper to comment on the specifics of the ISO 14064. 
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8. Governmental Action to Regulate the 
Voluntary Market 

Several governments have expressed concern about the lack of quality control in the voluntary 

market and are starting to explore possibilities to regulate the voluntary market. 

United Kingdom 
In early 2007, the UK's Department for Environment, Food and Rural Affairs (DEFRA) launched their 

consultation process for establishing a code of best practice for voluntary carbon offsetting. The 

code is meant to: 

1. educate consumers about offsetting and its role in addressing climate change 

2. enable consumers to make choices about offsetting 

3. increase consumer confidence 

4. show offset providers the quality and verification standards to which they should aspire 

In February 2008 DEFRA released its code of best parctice, initially limiting it to credits that have 

been certified and issued by the UN, such as CERs and ERUs. Although the code of practice currently 

excludes VERs, these might be included at a later point. Such VERs would have to prove that they are 

additional and permanent, avoid leakage, are verified, transparent and not double counted'. 

Norway 

In mid 2007, the government of Norway announced that it will set up a web-based system for 

consumers for purchasing and cancelling CER offsets. Starting in April 2008, Norway will allow 

private consumers, businesses and organizations to purchase and cancel UN-backed carbon credits 

from a government website, in an effort to ease concerns over the quality of offset credits. 

In July 2007, The US House of Representatives Select Committee on Energy Independence and 

Global Warming hosted a hearing on voluntary carbon offsets "to explore the issues of transparency, 

effectiveness and other necessary questions to ensure carbon offsets can be a responsible way to 

address global warming on a consumer-based level:'t 

france 
The ADEME (Agence de I'Environnement et de Ia Maltrise de I'Energie; www.ademe.fr), a public 

agency under the joint supervision ofthe Ministries for Environment and Education and Research, 

is currently developing a Charter of Good Practice for offset providers in France. The charter will 

standardize definitions and methodologies, and provide transparent and homogeneously rated 

information on offset projects in terms of their environmental and social impacts. Offset providers 

can sign on to the charter and agree to having their projects evaluated. ADEME will make its 

information available to the public via a website.* 

* http://www.defra.gov.uklenvironment/climatechange/uk!carbonoffset!codeofpractice.htm, accessed on Fed 22, 2008 

t http://www.house.gov/apps/listlpress/global_warming/July18Carbon0ffsets.shtml, accessed Nov 16,2007 

:J: Charte de bonnes pratiques des operateurs de compensation volontaire, http://ademe.fr, accessed Nov 16 2007 
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9. Overall Standard Ratings & Conclusions 
"For every complex problem, there is a solution that is simple, elegant, and wrong." (Henry Louis Mencken 

1880-1956) 

In order to preserve a high probability of keeping global temperature increase below 2 degrees 

Centigrade, current climate science suggests that atmospheric C02 concentrations need to peak 

below 450ppm. This requires global emissions to peak in the next decade and decline to roughly 

80% below 1990 levels by the year 2050 (Baer and Mastrandrea, 2006). Such dramatic emissions 

reductions require a sharp move away from fossil fuel, significant improvements in energy efficiency 

and substantial reorganisation of our current economic system. This transition can only be achieved 

by far-reaching national and international climate policies. 

Carbon offset markets have been promoted as an important part of the solution to the climate crisis 

because of their economic and environmental efficiency and their potential to deliver sustainability 

co-benefits through technology transfer and capacity building. The voluntary offset market in 

particular has been promoted for the following reasons: 

Possibility of Broad Participation 
The voluntary carbon market enables those in unregulated sectors or countries that have not 

ratified Kyoto, such as the US, to offset their emissions. 

Preparation for Future Participation 
The voluntary carbon market enables companies to gain experience with carbon inventories, 

emissions reductions and carbon markets. This may facilitate future participation in a regulated 

cap-and-trade system. 

Innovation and Experimentation 
Because the voluntary market is not subject to the same level of oversight, management, 

and regulation as the compliance market, project developers have greater flexiblility to 

implement projects that might otherwise not be viable (e.g. projects that are too small or too 

disaggregated). 

Corporate Goodwill 
Corporations can benefit from the positive public relations associated with the voluntary 

reduction of emissions. 

Most importantly, voluntary and compliance offset mechanisms have the potential to strengthen 

climate policies and addres equity concerns: 

Cost-effectiveness that allows for deeper caps or voluntary commitments. 
By decreasing the costs of reductions, offsets can in principle make a compulsory mandate more 

politically feasible and a voluntary target more attractive, thereby accelerating the pace at which 

nations, companies, and individuals commit to reductions. 

Higher overall reductions without compromising equity concerns. 
One of the greatest challenges of climate protection is how to achieve the deep global emissions 

reductions required while also addressing the development needs of the poor. Historically, 

developed nations have been responsible for a much larger share of the increase in atmospheric 

GHG concentrations than developing countries. But to achieve climate stabilisation, emissions 

must be curbed in all countries, both rich and poor. Offsets may be one way out of the 

conundrum of needing to achieve steep global emissions reductions while at the same time 

allowing poor nations to develop. This has not been the case thus far because the emissions 

reductions undertaken have been too small to be significant. Small reduction targets allow 

participants to tinker at the margins and avoid the kind of restructuring that is needed to achieve 

climate stabilizations. While taking on considerable domestic emissions reductions, industrialized 

countries could, through offsets, help finance the transition to low-carbon economies in 
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developing nations. In other words, offsets might allow equity to be decoupled from efficiency, 

and thus enable a burden-sharing arrangement that involves wealthier countries facilitating 

mitigation efforts in poorer countries'. 

Yet as experience with offset markets grows, their shortcomings have become more widely 

understood. The main points of criticism against carbon offsetting include: 

Carbon Offsets May Stifle Action At Home 
Carbon offsetting enables industrialized nations to avoid taking action domestically, corporations 

to continue inefficient and unsustainable production methods, and individuals to perpetuate 

unsustainable lifestyles. While the cost-effectiveness arguments for offset markets should not be 

dismissed, it is important to note that they are based on somewhat oversimplified interpretations 

of the required transition to a low-GHG economy. 

It is true a tonne of carbon has the same impact on atmospheric GHG concentrations regardless 

of its source, and therefore "cheap" reductions are equivalent to "costly" reductions. However, 

different reductions have varying long-term impacts in terms of technological innovation, 

market transformation, and infrastructural transition. For example, a reduction that comes 

from fuel switching from oil to gas may be cheaper than a comparatively costly investment in 

a public transit system, but is much less effective at facilitating change in the long-term. The 

former may be based on entirely conventional technology and undone as soon as relative fuel 

price incentives reverse. By contrast, the latter may help to advance a relatively novel practice 

(e.g., hybrid bus rapid transit), curb sprawl by making a denser urban core more attractive, 

and demonstrate appealing alternatives to automobile dependence. For this reason, market 

mechanisms alone are not sufficient to address climate change, and complementary policies that 

prioritise a long-term transition to a low carbon economy are needed. 

Unintended Negative Impact on Policies 
Carbon markets can create barriers to future regulation of emissions sources. Those who benefit 

from the sale of carbon offsets may oppose regulation that would deny them that stream of 

revenue. 

Additionality Difficult to Test 
Additionality tests attempt to establish that an offset project would not have happened in a 

business-as-usual scenario. The major weakness of offset systems centered on project-based 

mitigation is that emission reductions have to be measured against a counterfactual reality. The 

emissions that would have occurred if the market for offsets did not exist must be estimated 

in order to calculate the quantity of emissions reductions that the project achieves. This 

hypothetical reality cannot be proven; instead, it must be inferred and thus its definition is always 

to some extent subjective. Unless the issue of additionality is addressed effectively, it is unclear to 

what extent offsets can make a useful contribution to climate protection. 

Unbalanced Market Dynamics and Free Riders 

Although offset markets are relatively straightforward in principle, they have been anything but 

straightforward to implement in practice. In part, this may be attributed to the inevitable birthing 

pains associated with creating institutions and stabilizing new markets. But problems also arise 

from inherent structural problems inherent in the conception of offset markets. Offset markets 

lack a critical competitive check found in well functioning markets, in which the interests of buyer 

and seller are naturally balanced against each other. In offset markets, both the seller and the 

buyer benefit from maximizing the number of offsets a project generates. This issue can partially 

be mitigated by imposing stringent requirements for auditors and an additional approval process 

though the standard organisation (see chapter 5.6). 

* For an in-depth analysis of such a potential climate and equity framework, see the Greenhouse Development Rights 
Framework (Baer et al 2007) 
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Inherent Conflicts of Interest 
To minimize the number of"free riders" most standards require third-part auditors to verify the 

emissions reductions. Yet auditors are chosen and paid by a project's developer. There is thus 

pressure on the auditors to approve projects in order to preserve their business relationships 

with the project developers. This compromises the auditors' independence and neutrality. To 

account for this dynamic, offset markets need an administrative infrastructure to ensure that 

auditors' estimates of project reductions are reasonable. This has proven to be a much greater 

challenge than anticipated (Schneider, 2007 & Haya, 2007). 

Lack of Development Benefits 
Although carbon markets- and specifically the COM- are intended to deliver development co

benefits for their host countries, these have not been widely realized. In practice, offset projects 

often rely on relatively conventional technologies, and rarely benefit poor communities with 

insufficient access to energy services. 

Carbon offsetting is a complex and multifaceted process. No offset standard will ever be able to 

simultaneously maximize quality, minimize cost, and ensure large co-benefits for all its projects, 

because the design of offset systems inherently involves tradeoffs between these factors. The 

relative wieght given to each of these considerations depends on the overall goals of each 

standard. Many standards for the voluntary offset market have only recently been developed. 

A full evaluation of how these standards perform in practice is thus not yet feasible. Yet, it is 

possible at this time to compare each standard's approach to minimizing the weaknesses and 

maximizing the strengths of offset schemes. The following sections and table summarize the 

most relevant aspects of each standard. 

General Standard Information 

Main Supporters 
'Main Supporters' lists the type of stakeholder associated with each standard. Each of the 

reviewed standards has been developed and is supported by different groups of stakeholders. 

The types of stakeholders reflect to some extent the goal of the standard. For example, 

environmental NGOs tend to be more concerned about credit quality and co-benefits, whereas 

private actors in the carbon markets tend to put more emphasis on simplifying procedures to 

minimize costs. 

Market Share 
Not all standards are equally influential. 'Market Share' indicates the size of each of the standards, 

and thus to some extent reflects the standard's importance. With most standards, it is very 

difficult or impossible to get actual figures for the numbers of offsets sold. Some standards, such 

as the VCS 2007, were only recently released and do not yet have a history of transactions, so 

their market share is difficult to predict. This column therefore gives only a broad indication of 

the current and predicted market share of each standard. 

Price of Offsets 
'Price of Offsets' indicates the cost of one offset, representing the reduction of 1 tonne of C02e. 

Offset prices depend on many different parameters, such as the type of project, the location, 

market demand, stringency of the standard requirements, etc. The pricing given in this column 

indicates average prices for different projects (as of January 2008; see chapter 7). While it would 

be wrong to assume that low prices are necessarily an indication of lower quality offsets, it is 

true that very low priced carbon offsets are more likely to originate from projects that are non

additional. Since the revenue they produce is small, it is on average less likely that the offsets 

are vital to the project's feasibility. Industrial gas projects, which are low-cost mitigation options, 

are an exception to this general rule. These projects point to a second aspect of very low priced 

offsets: they usually do not have high co-benefits. 
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Authors' Comments 
The Author's comments state the perceived goal of each standard and any relevant information 

about the standard. More in-depth commentary and information about each standard can be 

found in chapter 7. 

Offset Quality Control 

Additionality Tests (relative to CDM) 

The COM additionality tool (see appendix B) most commonly used for testing the additionality of 

COM projects was developed carefully over several years. In this column it is used as a reference 

against which the other standards' project-based additionality testing procedures are compared: 

+ Requirements go beyond and are more stringent than COM rules 

Requirements are less stringent than COM 

Requirements are the same or very similar to COM 

N/A Not Applicable 

Although the COM additionality tool is well respected, it does not guarantee that only additional 

projects are approved. Recent reports have shown that despite the fact that the additionality tool 

is required for all COM projects; it is likely that a significant number of non-additional projects 

are registered (Schneider, 2007; Haya 2007). Similar studies have not yet been carried out for VER 

projects. It is therefore impossible to know ifVER standards likely have a higher or lower percentage 

of additional projects. It remains to be seen how well these standards will succeed in implementing 

their additionality requirements. 

Some of the standards, such as the VCS and the VER+, plan to develop performance-based 

additionality tools (also called benchmark tools). By shifting the tasks of establishing a baseline 

from the project developer to the standard-setting organisation, benchmark tools could potentially 

increase transparency and decrease administrative burden for project developers. Yet such 

approaches also harbour the danger of certifying too many free riders. Benchmark rules will have to 

be closely examined to ensure that they minimize or mitigate the effects of non-additional offsets 

(see chapter 5.1 r. 
Third-party Verification Required 
To minimize the number of"free riders" most standards require third-part auditors to verify the 

emissions reductions. 

Separation of Verification and Approval Process 
Fundamental differences exist among standards as to how projects are reviewed and approved. 

Under the COM, projects are verified by third-party auditors and then reviewed, approved 

or rejected by the COM Executive Board. Most voluntary offset standards do not have such a 

body to review and approve the projects after the auditors have verified them. Projects are 

simply approved by the auditors themselves. The lack of a standard body which approves 

projects exacerbates conflicts of interest, particularly where auditors are selected and paid for 

by the project developer. None of the voluntary standards have specific procedures in place to 

review the approved auditors nor to allow for sanctions against or the discrediting of an under

performing auditor (see chapter 5.6). 

Registry 
Carbon offset registries keep track of offsets and are vital in minimizing the risk of double

counting, that is, having multiple stakeholders take credit for the same offset. Registries also 

clarify ownership of offsets (see chapter 5.7). 

* Related to additionality are baseline calculations. The requirements for baselines methodologies are not included in 
this summary table but can be found in chapter 5.1. 
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Offset Project Information 

Each standard accepts different types of offset projects. The COM, for example accepts all projects 

that reduce the six GHGs listed in the Kyoto Protocol, with the exception of the protection of 

existing forests (REDO), nuclear energy, and HFC destruction from new facilities (see chapter 5.2). 

Project Types 

REDO= Reduced Emissions from Degradation and Deforestation 

EE = Energy Efficiency 

RE = Renewable Energy 

lUlUCF = land Use, land-Use Change and Forestry= Bio-Sequestration 

Excludes Project Types with High Chance of Adverse Impacts 

Some project types are more likely to have adverse social and environmental impacts. Some 

standards therefore exclude these projects types, such as tree plantations and monocultures 

which are detrimental to biodiversity and can negatively impact watersheds or large hydro 

projects, which can displace large numbers of people. 

Sustainable Development 

Co-benefits are social and environmental benefits that go beyond the GHG reduction benefits 

of offset projects. Such benefits include job creation, improved local air quality, protected and 

enhanced biodiversity, etc. The Clean Development Mechanism (COM) was approved by developing 

nations specifically because offset projects were not only to provide cost-effective reductions for 

Annex 1 countries but also development benefits for the host countries. In other words, to qualify 

as a COM project, the original intention was that a COM project would have to deliver development 

benefits. In practice, the COM has failed to consistently deliver such development and sustainability 

benefits (Holm Olsen, 2007; Sutter and Parref\o, 2007; see chapter 5.5.) 

Co-Benefits (relative to CDM) 

Voluntary standards vary in their requirements for co-benefits. This column highlights the co

benefit requirements of each standard, comparing them to the requirements of the COM. 

Many of the voluntary carbon offset standards that have been developed in the last few years 

represent a step in the right direction. They help address some of the weaknesses in the current 

offsetting process and foster climate mitigation projects. The voluntary market in particular has 

helped to shape climate actions in countries that have thus far been reluctant to enact strong 

policies. Even with far reaching cap-and-trade policies expected to be enacted in the medium term, 

there will likely always be room for a voluntary market. The demand for voluntary offsets will come 

from private and corporate actors who wish to go beyond regulatory requirements and will be 

supplied by mitigation projects in sectors that are not capped. Well-designed standards will help 

the voluntary market mature and grow. 
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Authors' Comments: The CDM is part of the Kyoto protocol and aims to create economic efficiency while also delivering 
development co-benefits for poorer nations. It has been successful I in generating large numbers of offsets. 
Whether it also has delivered the promised development co-benefits is questionable. 

Gold Standard 

Environmental NGOs 
(e.g.WWF) 

small but 
growing 

yes yes Planned EE, RE only yes + 
VERs:€10-20 
CERs: up to €1 0 
premium 

Authors' Comments: The GS aims to enhance the quality of carbon offsets and increase their co-benefits by improving and 
expanding on the CDM processes. 1 For large scale projects the GS requirements are the same as for CDM. 
Yet unlike CDM, the GS also requires the CDM additionality tool also for small-scale projects. 

Voluntary Carbon Standard 2007 {VCS 2007) 

Carbon Market Actors I new· likely I I I I I (e.g. lETA) to b~ large =2 yes no Planned 
All minus 
new HFC 

no 

Authors' Comments: The VCS aims to be a universal, base-quality standard with reduced administrative burden and costs. 
2 The VCS plans to develop performance based additionality tests. These tools have not yet been 
developed and are thus not included in this rating. 3 Prices are for projects implemented under VCS ver. 1. 

VER+ 

Carbon Market Actors I small. but 
(e.g. TOV SOD) growmg yes 

I 
CDM minus I 
large hydro yes €5-15 

Authors' Comments: VER+ offers a similar approach to CDM for project developers already familiar with CDM procedures for 
projects types that fall outside of the scope of CDM. 

Chicago Climate Exchange {CCX) 

CCX Members and lluasrge in the I 
Carbon Market Actors 

yes All no €1.2-3.1 4 

Authors' Comments: CCX was a pioneer in establishing a US carbon market. Its offset standard is part of its cap-and-trade 
programme. 4 Sales in USD: $1.8-4.5 per metric tonne (October 07-February 08) 

Voluntary Offset Standard {VOS) 

Financial Industry and I N/A I 
Carbon Market Actors I yes I no I Planned I ~~: ~~~~~ I yes N/A 

Authors' Comments: VOS closely follows CDM requirements and aims to decrease risks for offset buyers in the voluntary market. 

Climate, Community and Biodiversity Standards {CCBS) 

Environmental 
NGOs (e.g. Nature 
Conservancy) and 
large corporations 

large for 
LULUCF no N/A LULUCF yes + €5-10 

Authors' Comments: The CCBS aims to support sustainable development and conserve biodiversity. 

Plan Vivo 

Environmental and 
social NGOs 

Authors' Comments: 

5The CCBS is a Project Design Standard only and does not verify quantified emissions reductions. 

I very small LULUCF yes + €2.5-9.5 

Plan Vivo aims to provide sustainable rural livelihoods through carbon finance. 6 1t verifies and sells ex-ante 
credits only. Third party verification is not required but recommended. 
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Appendix A: Renewable Energy Certificates {RECs) 

Are RECs equivalent to or fungible with emission offsets?* 
Renewable Energy Certificates (RECs) are an environmental commodity created to provide 

economic incentive for electricity generation from renewable energy sources. Commonly, a 

REC is referred to as representing the environmental benefits attributed to one megawatt hour 

of electricity generated from a renewable energy resource. Yet the definitions of RECs as an 

environmental commodity are vague at bestt. It might therefore be more correct to define a REC 

as "Representing the exclusive proof that one MWh of electricity was generated from an eligible 

renewable energy resource:' (Gillenwater, 2007) Typically, RECs are sold separately from the 

electricity that is generated. 

Regulated and voluntary REC markets exist in the United States, Europe and Australia. Both of these 

markets are growing rapidly. Voluntary markets are driven by large buyers such as corporations 

and institutional customers. In the US, renewable energy sales in voluntary markets have grown at 

rates ranging from 40% to 60% annually for the past several years. Collectively, the compliance and 

voluntary renewable energy markets made up an estimated 1.7% of total U.S. electric power sales in 

2006. (Bird, 2007) 

In the voluntary carbon offset market, RECs are increasingly being converted to and sold as carbon

offset equivalents. RECs and other renewable energy projects accounted for 33% of the voluntary 

carbon market and over half of those originated as RECs (Ecosystem Marketplace). Converted RECs, 

while often considerably cheaper than other offsets are highly controversial. To understand why, it is 

especially important to examine additionality and ownership issues. 

Additionality 
RECs are designed primarily to track renewable energy production. In the United States, for 

example, many states have established Renewable Portfolio Standards (RPSs) +.These standards 

require utilities to produce a certain percentage of their electricity with renewables. Utility 

companies can either choose to build new renewable facilities or buy RECs from other utilities who 

have more than met their requirement. Under an RPS, RECs function the same way allowances 

function in an emissions Cap-and-trade system. The lower the emissions cap, the more emissions 

reductions will be needed; the higher the RPS requirement is, the more renewable energy will have 

to be produced. In other words, In a quota system, additionality is not necessary for environmental 

integrity. Because of that RECs that are used in a quota system do not have to be tested for 

additionality.ln the voluntary markets, RECs do not function under a quota and therefore have to 

be additional in order to fulfill their purpose of compensating for other emissions (see section on 

Additionality XXX) 

Some certified RECs are tested for additionality. Yet these additionality tests are usually quite 

minimal: The regulatory test typically states that the same renewable generation must not be 

counted toward RPS compliance. The technology test confirms that electricity is generated from an 

eligible renewable energy technology (e.g. wind, solar, or geothermal). The start date test sets the 

earliest acceptable start date of a project (e.g. 1996). Projects that were built before the set start date 

are not eligible to produce RECs. To define RECs that have passed these three tests as additional, 

implies that all renewable energy generation capacity outside an RPS and built after 1996 were built 

because of the revenue they are generating from REC sales into the voluntary market. 

* Much of this section was informed by Gillenwater, 2007. His two papers offer an in-depth analysis of how RECs function 
in emissions markets. 

t Many US states have not fully defined a REC or specified which environmental attributes must remain with renewable 
energy transactions for those transactions to count towards RPS compliance. For more information see Holt, 2007 

:f "As of the end of 2006, twenty-one [US] states and the District of Columbia had mandated RPSs in the United States. 
However, only eighteen of these states allowed the use of tradable RECs". (Gillenwater, 2007, p.4) 
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If RECs are converted to carbon offsets without any strict additionality testing, RECs will tend to 

come from cheaper business-as-usual (BAU) projects (which by definition are economic without 

additional REC incentives). These BAU projects will thus tend to dominate the market. Truly 

additional projects will not be able to compete because they face additional costs or barriers. 

In conclusion, the sale of non-additional RECs in voluntary market can potentially hamper truly 

additional projects and lead to increases in emissions. 

However, these tests may not provide a complete picture of the whether a renewable project would 

have otherwise occurred, and in particular, the role that offset revenue might play in making a 

renewable energy project happen. To do this, the REC and RPS markets alone do not tell the full 

story. Many national and sub-national programs offer financial incentives for renewable energy 

projects (e.g. production tax credits, state/local tax incentives, and/or guaranteed feed-in or net 

metering tariffs) that may play a even more important role in funding renewable projects than REC 

(or offset) revenue. In other words, if the presumption is that a retired REC should count as an offset, 

the threshold question is whether REC revenue was sufficient to make a project"happen': The very 

fact that RECs trade for as little as 0.1 c/kWh in some parts of the US (equivalent to perhaps USD 1-2/ 

tC02), and that production tax credits are worth about 1.8c/kWh in the US, casts some doubt'. Also, 

renewable electricity plants operate with very low variable operating costs because unlike fossil fuel 

plans, they do not incur fuel costs. Therefore, the additionality of RECs must be determined during 

the project design phase, not the operation phase. Projects shown to have been started with the 

expectation and need for REC revenues are likely to be additional. 

Ownership 
Offsets in general and RECs in particular face challenges about who has the right to claim ownership 

of a particular emission reduction. Establishing ownership of offset reductions from renewable 

energy projects is especially difficult. For example, if a wind farm is built, the emissions reductions 

could potentially be claimed by: the utility, the state the wind farm is located in, or the end-user of 

the electricity. Few policies are in place to prevent two parties from selling the same reduction or to 

prevent a single party from selling a reduction to multiple buyers. (see section on double counting 

XXX) This lack of clear ownership is exacerbated with RECs, the attributes of which are often defined 

in general and ambiguous terms, which makes assigning ownership more difficult. The lack of a 

consistent REC definition in the voluntary and the compliance REC markets prevents RECs from 

functioning as a homogeneous environmental commodity (Gillenwater, 2007). 

RECs as Carbon Offsets 
Because of the issues discussed above, the retirement of RECs does not automatically provide a solid 

basis for a GHG offsets. To do so, the following conditions should be met: 

• The RECs originate from an RPS compliance market, with adequately ambitious RPS targets 

and the likelihood of strict enforcement (i.e. they create true scarcity) 

• The attributes of RECs are clearly and unambiguously defined, 

• Ownership issues have been resolved (e.g. through a registry) 

If these conditions are met, then voluntarily buying and retiring RECs from a RPS compliance market 

could be an effective tactic to ensure genuine emissions reductions. Buying such RECs reduces their 

supply, leading to the implementation of more renewable energy projects to meet RPS targets. 

·x· The following is an excerpt from a BusinessWeek article: 
The trouble stems from the basic economics of RECs. Credits purchased at $2 a megawatt hour, the price Aspen Skiing and 
many other corporations pay, logically can't have much effect. Wind developers receive about $51 per megawatt hour for the 
electricity they sell to utilities. They get another $20 in federal tax breaks, and the equivalent of up to $20 more in accelerated 
depreciation of their capital equipment. Even many wind-power developers that stand to profit from RECs concede that 
producers making $97 a megawatt hour aren't going to expand production for another $2. ''l\t this price, they're not very 
meaningful for the developer," says John Calaway, chief development officer for U.S. wind power at Babcock & Brown, an 
investment bank that funds new wind projects. "It doesn't support building something that wouldn't otherwise be built." ( Ben 
Elgin, Little Green Lies, October 29, 2007, BusinessWeek) 
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Yet a more fundamental issue remains: If a sector that currently generates voluntary RECs and 

VERs becomes part of a regulated market with its own emissions cap, voluntary offsets based on 

RECs may no longer be valid'. For example, a region's electric sector is capped, with allowances 

distributed to generators or retail electricity providers. If renewable energy projects in this region 

are reducing emissions from these capped sources, allowances are freed up. If these projects (e.g. 

via their RECs) claim offsets as well, this would lead to double counting for the same emission 

reductions. It is possible to avoid these double counting issues by designing a cap-and-trade system 

that enables offsets within capped sectors (by setting aside a fixed amount of allowances for up to 

that amount of offsets), but that has yet to occur in the GHG cap-and-trade systems implemented to 

date (EU ETS and RGGI). 

·x· The voluntary market could also potentially create barriers to future regulation of sources. If a sector that currently 
generates voluntary RECs and VERs becomes part of a regulated market, that sector can no longer sell those voluntary 
RECs and VERs. Those who benefit from the current sales might therefore oppose regulation that would remove that 
stream of revenue from them. 
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Appendix B: COM Additionality Tool 

Flowchart of the COM Additionality Tool Version 4 

Step 1: Identification of alternatives to the project activity consistent 
with current laws and regulations 

I PASS 

Step 2: Investment analysis 
I I 

Step 3: Barrier analysis 

I I 
+PASS 

Step 4: Common practice analysis 

~PASS 
THE PROJECT ACTIVITY IS ADDITIONAL 

Source: UNFCCC (2004), EB-36 Report, Annex 13 

Step 1: Identifying realistic and credible alternatives to the proposed project activity that 

are compliant with current laws and regulations 

Compliance with existing laws and regulations is mandatory even if they are unrelated to GHG 

emissions. lfthe proposed project activity is not compliant with existing laws and regulations, 

then the project developer must demonstrate that the applicable laws and regulations are not 

systematically enforced, and that widespread non-compliance is prevalent. If this step is satisfied, 

then project developers need to satisfy either the investment analysis test (step 2) or the barrier 

analysis test (step 3), or both, before moving to demonstrate that the proposed project is not 

commonly practiced (step 4). 

Step 2: Investment analysis to determine that the proposed project activity is not the most 

economically or financially attractive 

If the proposed project produces no economic benefits other than COM revenues, a simple cost 

method can be used to demonstrate that the project is not financially attractive without the COM 

revenues. However, if the project does generate revenues other than COM revenues, then an 

investment comparison analysis or a benchmark analysis using appropriate financial indicators 

should be applied. The financial analysis must also include a sensitivity analysis to show that the 

conclusion the financial attractiveness of the project is robust to reasonable variations in the critical 

assumptions. 

If the analysis results in at least one of the alternatives being more financially attractive than the 

proposed project activity, then it would have satisfied the investment analysis test and the project 

developer can move directly to satisfy step 4 (common practice analysis). But if the project does not 

satisfy step 2, then the project developer needs to first fulfil step 3 before moving to step 4. 
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Step 3: Analysis of barriers that prevent the implementation of the proposed project 
activity or do not prevent the implementation of one of the other alternatives 
In undertaking the barrier analysis test, project developers must assess barriers other than the 

financial barriers discussed in step 2. Such barriers may include investment barriers like the non

availability of private capital or technological barriers like the non-availability of skilled labour or 

higher technological risks under local conditions. To satisfy the barrier analysis test the project 

developer must demonstrate that the barrier identified prevents the implementation of the 

proposed project and does not prevent the implementation of the one of the identified alternatives. 

If this condition is satisfied, then the project developer can move directly to satisfy step 4. But if it is 

not satisfied, then the project developer must satisfy step 2 before moving to step 4. 

Step 4: Analyze whether the proposed project activity is 'commonly practiced' by assessing 
the extent of diffusion of the proposed project activity 
After demonstrating step 1 and either step 2, 3 or both, the project developer must demonstrated 

that the proposed project activity is not commonly practiced in the specified region. This is done by 

discussing other similar activities to the proposed project either to prove that no similar activities 

can be observed. If they are observed, then the essential distinctions between the proposed project 

and the observed similar projects must be explained. This step reinforces and complements claims 

made under the investment and/or barrier analyses. The satisfaction of this step means that the 

project is additional. 
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Appendix C: Realized COM Emissions Reductions 

Realized COM Emissions Reductions By Project Category 
CDM project with CERs issued (November 2007) 

Number 
of 

Type Projects Issued kCERs Issuance success 

Agriculture 29 2019 49% 

Biogas 3 274 87% 

Biomass Energy 76 7328 90% 

Energy Efficiency 26 6969 63-103% 

HFCs 11 41570 93% 

Hydro 44 3175 88% 

landfill gas 12 2301 35% 

N20 4 17504 119% 

Transport 59 51 o/o 

Wind 37 2257 74% 

Total 259 85850 90% 

For current and complete statistics, please see UNEP RISOE: 

http://cdmpipeline.org/publications/CDMpipeline.xls 
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Appendix D: Glossary 
Additionality: The principle that only those projects 

that would not have happened anyway should be 

counted for carbon credits. 

Afforestation: The process of establishing and growing 

forests on bare or cultivated land, which has not been 

forested in recent history. 

Annex 1 Countries: The 36 industrialized countries and 

economies in transition listed in Annex 1 of the UNFCCC. 

Their responsibilities under the Convention are various, 

and include a non-binding commitment to reducing 

their GHG emissions to 1990 levels by the year 2000. 

Annex B Countries: The 39 emissions-capped 

industrialised countries and economies in transition 

listed in Annex B of the Kyoto Protocol. Legally-binding 

emission reduction obligations for Annex B countries 

range from an 8% decrease to a 1 0% increase on 1990 

levels by the first commitment period of the Protocol, 

2008-2012. 

Assigned Amount Unit (AAU): A tradable unit, 

equivalent to one metric tonne of C02 emissions, based 

on an Annex 1 country's assigned carbon emissions goal 

under the Kyoto Protocol. AAUs are used to quantify 

emissions reductions for the purpose of buying and 

selling credits between Annex 1 countries. 

Baseline scenario: A scenario that reasonably 

represents the anthropogenic emissions by sources 

of greenhouse gases (GHG) that would occur in the 

absence of the proposed project activity. 

Baseline-and-credit system: More credits are 

generated with each new project implemented. Projects 

that are implemented outside of a cap-and-trade 

system. 

Cancellation see Retirement 

Cap-and-Trade: A Cap and Trade system involves 

trading of emission allowances, where the total 

allowance is strictly limited or 'capped: Trading occurs 

when an entity has excess allowances, either through 

actions taken or improvements made, and sells them 

to an entity requiring allowances because of growth 

in emissions or an inability to make cost-effective 

reductions 

Carbon Dioxide (C02): This greenhouse gas is the 

largest contributor to man-made climate change. 

Emitted from fossil fuel burning and deforestation 

Carbon Dioxide Equivalent (C02e): A measure of the 

global warming potential of a particular greenhouse gas 

compared to that of carbon dioxide. One unit of a gas 

with a C02e rating of 21, for example, would have the 

warming effect of 21 units of carbon dioxide emissions 

(over a time frame of 100 years). 

Certification: Certification is the written assurance by a 

third party that, during a specified time period, a project 

activity achieved the reductions in anthropogenic 

emissions by sources of greenhouse gases (GHG) as 

verified. 

Certified Emissions Reductions (CERs): Tradable 

units issued by the UN through the Clean Development 

Mechanism for emission reduction projects in 

developing countries. Each CER represents one metric 

tonne of carbon emissions reduction. CERs can be used 

by Annex 1 countries to meet their emissions goals 

under the Kyoto Protocol. 

Clean Development Mechanism (CDM): A provision 

of the Kyoto Protocol that allows developed countries 

(Annex 1) to offset their emissions by funding 

emissions-reduction projects in developing countries 

(non-Annex 1 ). 

Compliance Market: The market for carbon credits 

(specifically CERs, EUAs, AAUs, and ERUs) used to reach 

emissions targets under the Kyoto Protocol or the EU 

ETS. Also called the Regulated Market. 

Conference of Parties (COP): The meeting of parties to 

the United Nations Framework Convention on Climate 

Change. 

Crediting Period: The period a mitigation project can 

generate offsets. 

Designated Operational Entity (DOE): An 

independent entity, accredited by the CDM Executive 

Board, which validates CDM project activities, and 

verifies and certifies emission reductions generated by 

such projects. 

Double-Counting: Double counting occurs when a 

carbon emissions reduction is counted toward multiple 

offsetting goals or targets (voluntary or regulated). 

An example would be if an energy efficiency project 

sold voluntarily credits to business owners, and the 

same project was counted toward meeting a national 

emissions reduction target. 

Emission Reductions (ERs): The measurable reduction 

of release of greenhouse gases into the atmosphere 

from a specified activity or over a specified area, and a 

specified period of time. 

Emission Reduction Units (ERUs): A tradable unit, 

equivalent to one metric tonne of C02 emissions, 

generated by a Joint Implementation project and used 

to quantify emissions reductions for the purpose of 

buying and selling credits between Annex 1 countries 

under the Kyoto Protocol. 
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Emissions Trading: A provision of the Kyoto Protocol 

that allows Annex 1 countries to trade emissions 

reduction credits in order to comply with their Kyoto

assigned targets. This system allows countries to pay 

and take credit for emissions reduction projects in 

developing countries where the cost of these projects 

may be lower, thus ensuring that overall emissions are 

lessened in the most cost-effective manner. 

Environmental Integrity: Is used to express the fact 

that offsets need to be real, not double counted and 

additional in order to deliver the desired GHG benefits. 

The term should not be confused with "secondary 

environmental benefits" which is used for the added 

benefits an offset projects can have (e.g. air pollution 

reduction and protection of biodiversity.) 

European Union Allowance (EUA): Tradable emission 

credits from the European Union Emissions Trading 

Scheme. Each allowance carries the right to emit one 

tonne of carbon dioxide. 

European Union Emissions Trading Scheme (EU 

ETS):The EU ETS is a greenhouse gas emissions trading 

scheme which aims to limit emissions by imposing 

progressively lower limits on power plants and other 

sources of greenhouse gases. The scheme consists of 

two phases: Phase I (2005-07) and Phase II (2008-12). 

Ex-ante: In terms of carbon offsets, ex-ante refers to 

reductions that are planned or forecasted but have 

not yet been achieved. The exact quantities of the 

reductions are therefore uncertain. 

Ex-post: As opposed to ex-ante offsets, ex-post 

reductions have already occurred and their quantities 

are certain. 

forward Crediting: Sale of ex-ante credits. At contract 

closure the buyer pays for and receives a certain number 

of offsets for emissions reductions or sequestration that 

will occur in the future. 

forward Delivery: At contract closure the buyer pays 

the purchase price for a certain number of offsets that 

have yet to be produced. The offsets will be delivered to 

the buyer once they have been realized and verified. 

Greenhouse Gases (GHGs): Gases that cause climate 

change. The GHGs covered under the Kyoto Protocol 

are: C02, CH4, N20, HFCs, PFCs, and SF6 

Host Country: The country where an emission 

reduction project is physically located. 

Internal rate of return (IRR): The annual return that 

would make the present value of future cash flows from 

an investment (including its residual market value) 

equal the current market price of the investment. In 

other words, the discount rate at which an investment 

has zero net present value. 
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Issuance: Issuing a specified quantity of CERs for a 

project activity into the pending account of the CDM EB 

into the CDM registry. 

Joint Implementation (JI): A provision of the Kyoto 

Protocol that allows those in Annex 1 (developed) 

countries to undertake projects in other Annex 1 

(developed or transitional) countries (as opposed to 

those undertaken in non-Annex 1 countries through the 

CDM). 

Kyoto Mechanisms: The three flexibility mechanisms 

that may be used by Annex I Parties to the Kyoto 

Protocol to fulfil their commitments through emissions 

trading (Art. 17). Those are the Joint Implementation (JI, 

Art. 6), Clean Development Mechanism (CDM, Art. 12) 

and trading of Assigned Amount Units (AAUs). 

Kyoto Protocol: An international treaty that requires 

participating countries to reduce their emissions by 

5 percent below 1990 levels by 2012. The Protocol, 

developed in 1997, is administered by the Secretariat of 

the UN Framework Convention on Climate Change. 

Leakage: Leakage is defined as the net change of 

anthropogenic emissions by sources of greenhouse 

gases (GHG) which occurs outside the project boundary, 

and which is measurable and attributable to the project 

activity. 

LULUCF: Land use, land use change and forestry. The 

term given to tree-planting projects, reforestation and 

afforestation, designed to remove carbon from the 

atmosphere. 

Millennium Development Goals (MDGs): The MDGs 

commit the international community to an expanded 

vision of development, one that vigorously promotes 

human development as the key to sustaining social 

and economic progress in all countries, and recognises 

the importance of creating a global partnership for 

development. The goals have been commonly accepted 

as a framework for measuring development progress. 

Non-Annex 1 Countries: A group of mostly 

developing countries which have not been assigned 

emissions targets under the Kyoto Protocol and which 

are recognised by the UNFCCC as being especially 

vulnerable to the effects of climate change. 

Offset Company: A company whose primary purpose 

is to create or sell offsets, either directly to consumers or 

through another organisation that wish to offer offsets 

to their clients. 

Offset Provider: Offset providers include both offset 

companies and other businesses that utilize the services 

of offset companies to provide offsets to their clients. 
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Pre-registered Emission Reductions (pre-CERs): A 

unit of greenhouse gas emission reductions that has 

been verified by an independent auditor but that has 

not yet undergone the procedures and may not yet 

have met the requirements for registration, verification, 

certification and issuance of CERs {in the case of 

the CDM) or ERUs (in the case of Jl) under the Kyoto 

Protocol. Buyers ofVERs assume all carbon-specific 

policy and regulatory risks (i.e. the risk that the VERs 

are not ultimately registered as CERs or ERUs). Buyers 

therefore tend to pay a discounted price forVERs, which 

takes the inherent regulatory risks into account. 

Primary market: The exchange of emission reductions, 

offsets, or allowances between buyer and seller where 

the seller is the originator of the supply and where the 

product has not been traded more than once. 

Project-based system see Baseline-and-credit 

system 

Project boundary: The project boundary shall 

encompass all anthropogenic emissions by sources 

of greenhouse gases (GHG) under the control of the 

project participants that are significant and reasonably 

attributable to the project activity. 

Project Design Document (PDD): A project specific 

document required under the CDM rules which will 

enable the Operational Entity to determine whether the 

project (i) has been approved by the parties involved in 

a project, (ii) would result in reductions of greenhouse 

gas emissions that are additional, (iii) has an appropriate 

baseline and monitoring plan. 

Prompt Delivery: At contract closure the buyer pays 

the purchase price for a certain number of offsets which 

have already been realized and are delivered to the 

buyer promptly. 

Renewable Energy Certificates (RECs): A Renewable 

Energy Certificate represents a unit of electricity 

generated from renewable energy with low net 

greenhouse gas emissions. One REC represents 1 

megawatt-hour. 

Reforestation: This process increases the capacity 

of the land to sequester carbon by replanting forest 

biomass in areas where forests have been previously 

harvested. 

Registration: The formal acceptance by the CDM 

Executive Board of a validated project as a CDM project 

activity. 

Retirement: Retirement is a way of reducing overall 

emissions by purchasing carbon offsets and retiring 

them so that they may not be used to offset others' 

emissions. Retired credits can no longer be traded. 

Secondary Market: The exchange of emission 

reductions, offsets, or allowances between buyer and 

seller where the seller is not the originator of the supply 

and represents a secondary trade in the particular 

product. 

Stakeholders: Stakeholders mean the public, including 

individuals, groups or communities affected, or likely to 

be affected, by the proposed project activity or actions 

leading to the implementation of such an activity. 

Temporary certified emission reductions (tCERs): A 

temporary certified emission reduction or tCER is a unit 

issued pursuant to Article 12 of the Kyoto Protocol for an 

Aforestation/Reforestation CDM project activity under 

the CDM, which expires at the end of the commitment 

period following the one during which it was issued. It is 

equal to one metric tonne of carbon dioxide equivalent. 

United Nations Framework Convention on Climate 

Change (UNFCCC): An international treaty, developed 

at the 1992 UN Conference on Environment and 

Development, which aims to combat climate change 

by reducing global greenhouse gas emissions. The 

original treaty was considered legally non-binding, but 

made provisions for future protocols, such as the Kyoto 

Protocol, to set mandatory emissions limits. 

Validation: The assessment of a project's Project 

Design Document, which describes its design, including 

its baseline and monitoring plan, by an independent 

third party, before the implementation of the project 

against the requirements of a specific standard. 

Verification: Provides an independent third party 

assessment of the expected or actual emission 

reductions of a particular abatement project 

Verified or Voluntary Emissions Reductions (VERs): 

Reductions that, unlike CERs, are sold on the voluntary 

market. VERs are linked neither to the Kyoto Protocol 

nor to the EU ETS. VERs are sometimes referred to as 

Voluntary Emissions Reductions. 

Voluntary Market: The non-regulated market 

for carbon credits (especial IyVERs) that operates 

independently from Kyoto and the EU ETS. Also called 

the Non-Regulated Market. 

Voluntary Offsetting: Offsetting purchases made by 

individuals, businesses, and institutions that are not 

legally mandated. 
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Executive Summary 
Carbon offsets are features of emissions reduction policies where a carbon emitting entity can 
pay for atmospheric carbon to be sequestered or emissions to be avoided elsewhere to subtract 
this amount of carbon from their total emissions. Where emissions reductions are required by 
law, carbon offsets give carbon emitting entities flexibility in how they meet emissions 
reductions. In addition, some carbon emitting entities choose to voluntarily invest in offsets to 
meet their own zero net emissions goals. 

While carbon offset policies theoretically work to meet climate goals and provide more flexible 
ways for carbon emitters to reduce their net reductions, they often meet criticisms for not 
working as well in reality. Carbon offsets are criticized for not truly meeting net neutrality goals 
because it is nearly impossible to tell if a carbon offset project is additional, i.e., would not have 
happened without the influence of the offset incentive. Non-additional projects would not meet 
offset goals but are difficult to identify. Carbon offsets are also criticized for being prohibitively 
difficult to measure and verify and for slowing progress on emissions reductions strategies. 

The shortcomings of carbon offsets can be addressed with strategic design. Where offsets are 
required by law, policies can incorporate a trade ratio that discounts offsets relative to directly 
reduced emissions. For example, a trade ratio of 1.25: 1 would require the purchase of offsets for 
125 tons of carbon to count for 100 tons of carbon emissions reductions. Both required and 
voluntary offsets can benefit from investing in local projects where they are easiest to verify and 
the co-benefits (such as green space or clean energy production) are kept local to the carbon 
emissions they are offsetting and the negative externalities of those operations. 

The San Diego region many opportunities for potential offsets. San Diego County incorporated 
carbon offsets as an addition to their climate action plan but faces legal challenge from the Sierra 
Club over the integrity of the policy they designed, specifically about the unbounded geographic 
distance allowed between offset projects and emissions sources. In 2021, the State of California 
will increase stringency on carbon offsets by cutting the percent of emissions reductions that can 
be accounted for by offsets in half and requiring half of them to be local. Simultaneously, 
voluntary offsets are becoming more and more popular. 

With carbon offsets being such a timely opportunity in San Diego, the region has options to 
maximize carbon offsets. In particular, I recommend the following policy options: 

Incorporate trade ratios. The State of California, the County of San Diego, and voluntary offset 
registries do not currently utilize trade ratios that could account for unmeasurable additionality. 

Include local requirements. Requiring a portion of offset projects to be developed locally 
improves ability to measure and verify projects. Local projects keep co-benefits of the projects 
local to the communities that may experience negative externalities of emissions being offset. 

Invest in local offset projects. Currently, there are no carbon offset projects in the San Diego 
Region. A preliminary analysis of wetland restoration opportunities suggests that wetland 
restorations will not be enough to meet local offset demand and other project types should be 
investigated further. 
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Introduction 
Carbon offsets are a part of a carbon emission reduction policy that allows carbon emitting 
entities added flexibility in meeting carbon emission reductions. Because carbon is well mixed in 
the atmosphere1 carbon emissions from a factory on one side of the world theoretically have the 
same effect on our climate in terms of radiative forcing as a factory on the other side of the 
world. Extending this theory, limiting emissions or removing carbon from the atmosphere would 
have the same net climatological regardless of where these activities occur. Carbon offsets allow 
entities to pay for carbon reductions or carbon sequestration projects elsewhere to count toward 
their own business emissions reductions. Such policies have become popular facets of carbon 
emissions reduction policies and are incorporated in international policy under the Kyoto 
Protocol; California state policy under AB 398, which established the cap-and-trade program; 
and in San Diego County's Climate Action Plan. 

Carbon offsets are a popular way to balance economic and climate goals; however, they come 
with a set of risks and trade-offs. Carbon offset policies have been critiqued for not truly creating 
a carbon neutral standard, being difficult to verify, and slowing progress on direct emissions 
reductions. However, because they the gap between emissions reductions goals and low carbon 
technologies, they are widely used in climate policy and will likely remain widely used in the 
future. Because carbon offsets are now built into our climate policy landscape, it's important to 
know how we can most efficiently use carbon offset policies. Using data and policy design 
elements, carbon offset policies can meet goals in a more efficient way. 

This report explores the current use of carbon offset policies pertaining to the San Diego region, 
what the best practices for carbon offset policy design are, and how the San Diego region can 
best implement effective carbon offsets. 

Policy Analysis 
Brief History of Carbon Offset Policies 
Who Uses Carbon Offsets? 
Carbon offsets provide more flexibility for carbon emitting entities to reduce their net carbon 
emissions. They can be used voluntarily for businesses seeking to reduce their emissions by their 
own motivation or as a feature of a law that requires emissions reductions. However, offsets are 
highly complex and as such have become highly regulated. Carbon offsets are often incorporated 
into carbon emission reduction laws. Where emissions reductions are required by law, carbon 
offsets help provide carbon emitting entities with options to meet the required reductions in the 
most cost-effective way. Carbon emitting entities can meet some reductions onsite with low cost 
methods and readily available technology and the rest of the reductions with offsets while 
working on developing technology for further on-site reductions. The offset projects they invest 
in can be any project that sequesters atmospheric carbon or avoids emissions elsewhere. 
Examples of offset projects include renewable energy development, energy efficiency upgrades, 
methane capture, biosequestration, carbon farming, and carbon capture and storage. 

Some companies may decide to purchase offsets even when they are not required by law to 
reduce emissions. If companies purchase offsets equivalent to amount of emissions they produce, 
they can claim that their business is 'net carbon neutral' and qualify for carbon neutral 
certifications. Carbon emitting entities participate in these voluntary carbon neutrality programs 
to differentiate themselves as 'green' options in the market place. Carbon offset registries, such 
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as American Carbon Registry (ACR), Climate Action Reserve (CAR), Verra, and Gold Standard, 
support voluntary carbon offsets by developing and verifying projects for carbon emitting 
entities looking to purchase offsets. Carbon offset registries often work closely with government 
agencies and government regulations to verify voluntary offsets. Given the close ties between 
voluntary and legally required offsets, this report will focus primarily on legally required offsets. 

International 
Carbon offsets first entered the international policy sphere in the Kyoto Protocol in 1997. Article 
3 of this agreement legally bound developed, industrialized countries (known as Annex I 
countries) to emissions reductions by a minimum of 5% below their 1990 emissions levels by 
20122

. Article 12 laid out the possibility for offset projects by allowing Annex I countries to 
invest in emissions reducing activities in countries not included in Annex I to claim 'Certified 
Emissions Reductions' (CER) that can count toward the emissions reductions required in Article 
32

. Furthermore, Article 12 indicated that CERs will be certified under the Clean Development 
Mechanism (CDM) by rules agreed upon by the United Nations Framework Convention on 
Climate Change (UNFCCC)2

. At the first UNFCCC Conference of Parties (COP), parties 
decided on specific modalities and procedures for each type of potential offset project to ensure 
uniform standards and reliability of proj ects2

. 

C7al0fornia State 
The State of California utilized carbon offsets as a piece of the cap-and-trade program 
established under Assembly Bill 32 (A.B. 32), the state's ambitious and overarching emissions 
reduction legislation. Chapter 3 of A.B. 32 included stipulations for offsets referred to as 
'Alternative Compliance Mechanisms.' 3 Alternative Compliance Mechanisms are defined as "an 
action undertaken by a greenhouse gas emission source that achieves the equivalent reduction of 
greenhouse gas emissions over the same time period as direct emission reduction and that is 
approved by the state board"3

. Entities covered under the cap-and-trade program may use carbon 
offsets to meet up to 8% of their emissions reductions during the current period of2013-20203

•
4

. 

California's cap-and-trade program was then expanded under AB 398 which delegated the 
management of these projects to the California Air Resources Board (CARB)5 which verifies 
offset projects and issues credits in accordance to carbon emissions avoided or atmospheric 
carbon captured by a project4

. CARB accepts projects that are established using a 'Compliance 
Offset Protocol' which is a set of project guidelines that establish standards for projects and 
capitalize on best practices. Compliance Offset Protocols are highly specific to project size and 
scope to maintain consistency of permits across a wide variety of offset project possibilities and 
include detailed instructions and guidelines for the specific project. They are developed 
collaboratively between CARB and other state agencies or independent carbon offset registries 
that submit protocols to be reviewed by CARB. Examples include the US Forest Projects 
Protocol, Urban Forestry Protocol, Livestock Digester Protocol, and Rice Cultivation Protocol4

. 

In developing Compliance Offset Protocols, CARB considers factors including the potential for 
projects to be done in California rather than elsewhere, the potential offset supply, the cost
effectiveness, and co-benefits of project types4

. 

CARB has also established standards that are used across all Compliance Offset Protocols in 
establishing and approving Compliance Offset Protocols. Offset projects will only be approved if 
the emissions reductions come from sources outside of the scope of California's cap-and-trade 
programs to avoid double counting4

. Projects outside of the state that would be covered if they 
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were inside the state are also not eligible for offset credits. Only Scope 1 * emissions reductions, 
meaning reductions occurring immediately from the actions of the projects are counted4

. While 
projects not directly related to emissions, such as reducing electricity use, may reduce emissions 
from the reduction of energy used (Scope 2 emissions*), these emissions would not be counted in 
a compliance offset protocol to maintain a higher confidence in emissions reduction calculations 
and to avoid double counting in a growing carbon offset market. Carbon offset projects must also 
ensure the permanent avoidance of emissions6

. For example, methane flaring would permanently 
destroy methane, while methane storage would not. Restoration based projects have a standard of 
permanence of 100 years6

. This means that a restoration project must ensure it will be preserved 
for at least 100 years to qualify as a carbon offset project. Lastly, any project seeking to qualify 
as a carbon offset must be quantified using the most conservative estimates and must be 
verifiable4

•
6

. 'Additionality,' meaning the verification that carbon offset credits represent carbon 
that would not be sequestered or avoided without the investment of a carbon offset project, is a 
common concern for the integrity of offset projects. To account for these concerns, CARB 
outlines plans for verifying that a carbon offset is truly an additional avoidance or sequestration 
of carbon above what would have occurred without the intervention of an offset program. 
Primarily, CARB conducts an assessment of standard practices in an area where a project is 
suggested. If a carbon reducing or sequestering practice is already commonplace in a 
community, those projects cannot apply toward carbon offsets in said community as they likely 
would have occurred without the intervention of a carbon offset program4

•
6

. CARB addresses the 
possibility that projects with sizeable co-benefits may qualify for other types of environmental 
credits such as wetland or stream mitigation credits4

. However, receiving other types of 
environmental credits will not disqualify a project from receiving offset credit so long as the 
other credits they receive are not carbon emissions credits. CARB recognizes the benefit of 
keeping projects and their co-benefits local but does not require qualifying projects to occur in 
the state. Because the cap-and-trade program covers a significant portion of the California 
economy, CARB believes limiting offset projects to the state would significantly limit the offset 
supply such that there would not be enough available4

. 

San Diego County 

San Diego County Climate Action Plan 
In February of2018 San Diego County adopted their current Climate Action Plan (CAP) that 
outlined the county's emissions goals and strategies to reach them 7. Among their strategies, San 
Diego County included a plan (Strategy T-4) to invest in local projects to offset carbon emissions 
resulting from the county's activity7 

. Strategy T -4 leans on the pre-established compliance offset 
protocols and verification methods established by CARB, the California Air Pollution Control 
Officers Association (CAPCOA), and the San Diego County Air Pollution Control District 
(SDAPCD) to confirm emissions reductions7

. Emissions reductions, avoidance of emissions, and 
sequestration of carbon under Strategy T -4 will be verified by a third party under these standards, 
then maintained in a registry designed by the SDAPCD that may become an independent registry 
or may be built into an existing one. These offsets will be paid for by the county, verified, and 

*Scope 1 emissions are emissions that are a direct result of the entity's activities. For example, emissions resulting 
from fossil fuels burned on site or used in their own shipping fleets would be counted under Scope 1. Scope 2 are 
emissions that are indirectly caused by the entity's activities. For example, the emissions associated with the 
electricity used to power the lights in the entity's offices are not scope one as the electricity generation is not 
occurring on site, but are scope 2 because they are an indirect result of the activities occurring on site. 
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immediately retired rather that sold on as offset credits. Through this program, San Diego 
County hopes to retire 176,614 tons of carbon by 20307

. 

Strategy A-2 focuses on increasing carbon sequestration under its agriculture and conservation 
goals. Plans under Strategy A-2 focus on tree planting both in residential areas and on 
unincorporated lands. In residential areas the County will plant and maintain two new trees per 
additional dwelling unit on county-owned lands in residential areas to maximize co-benefits7

. 

Furthermore, the County plans to plant 3,500 trees in more rural unincorporated areas each year7
. 

The county anticipates sequestering 1,244 tons of C02 from residential projects and 1,735 tons of 
C02 from projects in unincorporated areas for a total of almost 3,000 tons of C02 sequestered7

. 

Legal Challenges 
In 2011 San Diego County did a comprehensive update to its general plan for the first time since 
19788

. This plan acknowledges the existence of climate change, lays out the County's strategies 
to meet state goals under AB32 and other environmental policies, and establishes the County's 
own sustainability and environmental goals8

. As a part of this plan, San Diego County 
acknowledged that sustainable housing development methods would play a role in how the 
County meets its climate goals8

. The 2011 General Plan outlined goals for environmentally 
sustainable development and approved a level of development that would fit within their climate 
goals8

. The rules for environmentally sustainable development were then altered under the 
Climate Action Plan9

. 

CAP Mitigation Measure M-GHG-1 stated any housing developments not already approved 
under the 2011 General Plan would be required to purchase carbon offsets to offset emissions 
from further development9

. M-GHG-1 specified that all sustainability measures to reduce on-site 
emissions should be taken, then any remaining emissions must be offset by purchasing carbon 
credits from a reputable registry9

. 

This carbon offset policy for housing development has become a point of contention for 
environmental groups that believe the offset regulations are not sufficiently thought out and will 
result in net environmental degradation of the San Diego region. On September 14, 2018, the 
Sierra Club challenged San Diego County arguing that CAP Mitigation Measure M-GHG-1 's 
allowance the purchase of offsets from projects anywhere in the world to offset further 
development was not consistent with the County's previously stated climate action goals in the 
2011 General Plan10·11·12. The Sierra Club argued that allowing development under the rules in 
CAP Mitigation Measure M-GHG-1 would be substantially harmful to environment in the San 
Diego Region and undermine the County's climate goals 10

•
11

. San Diego County argued that 
offsets from projects anywhere in the world should be allowed because greenhouse gases are 
well mixed in the atmosphere so geography of offsets relative to the housing development does 
not affect adherence to climate goals 10

•
11

. The judge has preliminarily sided with the Sierra Club 
by issuing a stay and preliminary injunction preventing the County from applying CAP 
Mitigation Measure M-GHG-1 to approve development1

L
12

•
12

. 

Policy Design 
Common Critiques of Carbon Offsets 
Carbon offsets can provide useful flexibility for carbon emitting entities to work toward 
emissions reductions goals before significant emissions reductions technologies are available for 
their direct emissions. However, anecdotal, economic, and scientific evidence suggest that 
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carbon offsets may not be a perfect substitute to bridge this gap as the basic theory of offsets 
suggests. Common critiques of carbon offsets can be grouped into three categories: additionality, 
accountability, and verifiability. The following section breaks down each of these critiques. 

Additionality 
The Waxman-Markey Bill (H.R. 2454), a comprehensive environmental bill introduced in 2009 
which never passed, defines the term 'additional' in reference to carbon offsets as follows: 

"The term additional, when used with respect to reductions or avoidance, or to sequestration 
of greenhouse gases, means reductions, avoidance, or sequestration that result in a lower 
level of net greenhouse gas emissions or atmospheric concentration than would occur in the 
absence of an offset project."13 

Proving the 'additionality' of carbon offset projects is challenging and as such, problems of 
additionality are a common critique of carbon offset policies. For an offset project to function as 
the policy intends, it must be a project that would not have occurred without the influence of a 
carbon offset policy. Proving whether a project would occur without a carbon offset policy, in a 
'business-as-usual' world, is exceedingly difficult because it cannot be observed and is 
estimations are rough due to the many competing factors involved and the asymmetry of 
information between the buyer, seller, and regulator. As a demonstration of how difficult 
establishing a baseline is, leading institutions like the Intergovernmental Panel on Climate 
Change (IPCC) rarely reference a single estimate for aggregated emissions projections, but rather 
provide a variety of scenarios or a range of confidence. Without a known baseline of business-as
usual emissions for every individual firm which adds only more uncertainty, it is impossible to 
tell exactly which projects would occur without a carbon offset policy and which are truly 
additional as a result of the policy14

. The US General Accountability Office (GAO) attempted to 
determine the effect of the CDM on greenhouse gas emissions but determined that it was nearly 
impossible due to the uncertainties of additionality15

. 

Without addressing the additionality problems, carbon offset policies encounter adverse selection 
problems that will undermine the no-net-impact goals of offsets16

. Adverse selection describes a 
situation where poor incentives and asymmetric information lead to the selection of the lowest 
quality options16.1 7

. Because there is not an accurate business-as usual baseline, one cannot rule 
out all projects that would occur in the absence of a carbon offset policy. Furthermore, there is an 
asymmetry of information and incentives between potential offset sellers and regulators. 
Potential offset sellers know their project well and know whether their project would occur 
without an offset policy but have an incentive to keep this information secret to seek the added 
benefits from the offset policy18

. When a carbon offset policy is introduced to this pool of 
potential projects, the ones that would have occurred in a business-as-usual scenario are the ones 
most likely to be developed and take advantage of the carbon offset policy16

•
17

. 

A common policy response to the imperfection of carbon offsets is to limit the number of offsets 
that can be used17

. Limiting the number of offsets being purchased on the market exacerbates the 
adverse selection problem. The lowest quality offsets will be the least expensive and therefore 
the first to be purchased and developed16

•
17

. 

Accountability 
There is a geographic trend in offset projects where most projects are purchased to offset 
emissions in developed countries with projects occurring in developing countries19

•
20

•
21

. Many 
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view this as mutually beneficial wherein businesses in developed countries gain access to 
economically viable offset projects and developing countries receive help with conservation, 
restoration, and sustainable development. Offsets across great geographic distances work 
theoretically as climate policy because greenhouse gases are well mixed in the atmosphere, 
meaning that carbon sequestered, or emissions avoided in one part of the world generally have 
the same positive effects on reducing anthropogenic global warming as they would elsewhere'. 
However, this theoretical framing fails to account for co-benefits of carbon offset projects and 
other negative externalities associated carbon emitting practices such as local pollution. Moving 
offset projects geographically distant from emission sources limits any potential benefits wherein 
those harmed by the negative externalities of carbon emitting activities receive the co-benefits of 
the offset projects. 

Added geographic distance and crossing political borders between those purchasing CERs and 
the CDM projects they are funding can also decrease the accountability to ensure the projects are 
beneficial or at least neutral to the surrounding community17

. Many offset projects make clear 
efforts at carbon sequestration or emission avoidance and are beneficial or benign to the 
surrounding communities. However anecdotal evidence shows cases in which particularly poor 
incentives lead to projects that harm surrounding communities. For example, one Scottish 
company purchased offsets from a eucalyptus tree planting project in Brazil that drained local 
water resources and displaced native communities15

. In another case, Forests Absorbing C02 
Emissions (FACE), a non-profit that restores forests as carbon offset projects, evicted 6,000 
villagers with 9 days' notice from their desired restoration site. The evicted villagers were left 
homeless with nowhere to graze their cattle. The land they were evicted from was never fully 
restoredl5. Projects that cause significant negative externalities less likely to exist when 
geographically closer to the region demanding carbon offsets as there are more opportunities for 
whistle blowers in the community to call attention to the effects of the project 22·23 . 

Verifiability 
Carbon offset projects rely on the ability to accurately measure carbon emissions avoided or 
atmospheric carbon sequestered. Emissions avoided from energy-related projects (such as 
building solar farms or investing in energy efficiency projects) can be closely calculated using 
the energy data. However, it is significantly more difficult to calculate the carbon offset by 
biomass and ecosystem-based projects. Biomass sequestration projects require more time to 
develop and have more uncertain factors that make them more difficult to estimate than energy
based projects24·25 . These projects are also most accurately measured using long-term methods to 
determine the amount of carbon sequestered24

•
25

. The variability involved in estimating carbon 
sequestration rates of natural systems makes determining the number of credits to issue for a 
project difficult and less accurate. 

Misaligned incentives between governments and between developers and regulators add to the 
difficulty of verifying offset projects. The majority of carbon offset projects are established in 
developing countries and the even larger majority of the CERs from these projects are purchased 
in developed countries20

•
21

•
21

. Developing countries that desire the foreign investment in offset 
project to boost their sustainable infrastructure or aid in conservation or restoration efforts have 
an incentive to underreport17

. Underreporting the level of development, restoration, or 
conservation that would happen without the intervention of an offset project would qualify their 
country for more investment in CDMsl7. Developed countries purchasing CERs from CDMs in 
developing countries have a complimentary incentive not to question whether developing 
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countries are underreporting the business-as-usual estimates. The underreported numbers provide 
more supply of cheaper offsets17

. Similar perverse incentives exist between all offset project 
developers and carbon credit purchasers26

. Developers will always have an incentive to 
overestimate the amount of atmospheric carbon that will be sequestered or emissions that will be 
avoided by a project to qualify more projects and receive more credits26

. Purchasers do not have 
the incentive to check estimates more closely to preserve the supply of cheap offset credits26

. In 
both exchanges between governments and between developers and purchasers, regulators have 
little ability to sort out which projects are truly additional due to the asymmetry of information 
and the same limited science as offset developers 17

•
26

. 

Incentive for Slow Growth in Carbon Reduction Technology 
Carbon pricing and offset policies aim to transition economies away from carbon intensive 
practices by providing carbon emitting entities with alternative venues for meeting emissions 
reductions in the most economically viable way possible17

. While offsets do add options for 
carbon emitting entities, they may also create potentially perverse incentives that limit 
environmental gains by commodifying emissions reduction of certain types17

. Allowing for 
alternatives to direct emissions reductions slows the incentive for switching systems to lower 
carbon alternatives. Without the option of offsets, carbon emitting entities would have a stronger 
incentive to change their practices to avoid paying fines or carbon taxes 15

. 

Economic incentives for specific offset projects may also interfere with projects that may be net 
better for the environment in the long run17

. For example, oil drilling often results in leaked 
methane. With proper infrastructure established, leaked methane can be captured and used as 
natural gas to fuel activities. However, oil companies like Shell and Chevron have found it more 
profitable to flare the methane under CDM project guidelines for offset credits15

. The use of 
methane as energy would be more sustainable and would be more economically efficient under a 
direct carbon pricing policy, but carbon offsets has made flaring more profitable. 

Effective Policy Design for Carbon Offsets 
Despite critiques, carbon offsets are often used as a bridge that provides alternatives to carbon 
emitting entities that cannot yet reduce their onsite emissions without reducing their activities 
while they work on direct reduction technologies. As such, carbon offsets are a still a popular 
policy feature and a reality of our current policy landscape. A thorough understanding of the 
critiques of carbon offset policies can help inform more effective policy design for policies 
moving forward. Two options to address the various critiques of carbon offset policies are 
developing offset projects locally and incorporating trade ratios. 

Local Projects 
Keeping offset projects local to the activities that they are offsetting helps bridge the gap 
between the co-benefits of offset projects and the added negative externalities of carbon emitting 
practices. The theoretical basis of carbon offset policies is that atmospheric carbon is well mixed, 
so the geography of the projects relative to the emissions source should not matter. However, 
carbon emitting processes often have other externalities that are not accounted for in the 
greenhouse gas emissions pricing scheme like particulate matter that stay locaF6

. Conversely, 
carbon offset projects often have co-benefits such as additional energy production, creation of 
greens pace, or habitat restoration22

•
26

. These tradeoffs are not lost on members of communities 
where carbon offsets or considered nor on the carbon emitting entities considering them. A 2015 
study in Mexico showed that both citizens of areas affected by a carbon offset policy and the 
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purchasers of offsets exhibited a preference for the projects to be local at a marginally higher 
cost when given the option22

. When asked why, citizens quoted specific co-benefits that they 
were interested in seeing developed in their community that would make up for negative 
environmental effects they had experienced22

. Offset purchasers similarly sited an interest in 
developing projects co-benefits in their community22

. For example, a community that had 
experienced wildfires that caused dangerous air quality in the past volunteered a strong 
preference for afforestation and other projects they believed would improve air quality22

. The co
benefits of offset projects do not necessarily offset the specific local externalities that a carbon 
emitting entity contributes to in the way that the carbon offsets equally counteract their carbon 
emissions. These projects may still contribute to the advancement of other environmental goals 
and net improvement of local environment. 

The State of California is taking steps toward including local offsets in their carbon pricing 
policies. Under A.B. 398, the bill that established California's cap-and-trade system, carbon 
emitting entities covered under the law may use offsets to account for 8% of their emissions 
reductions from 2013-202027

. These offsets must be certified by CARB but have no geographic 
limitations. California did not include geographic restrictions in this phase of the policy because 
they believed that the carbon price would cover a significant portion of the economy and limiting 
the geographic scope of offsets would create a shortage ofsupply4. However, beginning in 2021, 
carbon emitting entities will only be allowed to use offsets to account for 4% of their emissions 
reductions and at least half of the offset projects they invest in must take place in the state27

. This 
phase of the policy is a significant step toward onsite emissions reductions in the state and 
keeping co-benefits of offsets local. 

Trade Ratios 
Policies can be designed to account for 'non-additional' offsets that cannot be easily excluded. 
One policy design to address this problem is including a trade ratio. A trade ratio discounts 
offsets to account for additionality and 'low quality' offsets by requiring more units of offsets to 
account for a single unit of emissions16

. The CDM under the Kyoto Protocol includes a 95% 
discount rate meaning a trade ratio of 1.05:1 16

. Research suggests that more than 5% of offsets 
are likely non-additional meaning that the CDM trade ratio moves carbon offsets under the 
Kyoto Protocol closer to being truly neutral offsets but is not a completely neutral policy16

. 

Offsets in the EU and California programs have a 1:1 trade ratio but limit the percentage of 
emissions reductions that offsets can account for's. The proposed Waxman Markey legislation 
would have included a more aggressive 1.25:1 trade ratio for offsets's. 

A trade ratio works theoretically by requiring a higher reported sequestration and/or more 
emissions avoided than an emitting entity will receive in credits. If the trade ratio is calculated 
appropriately, the ratio matches the proportion of carbon offsets on the market that are not 
additional, and the additional carbon sequestered and emissions avoided match the amount of 
emissions the purchasing entity is accounting for exactly16

. A perfect trade ratio is difficult to 
calculate as it meets many of the same obstacles to estimating additionality in general. Trade 
ratios are particularly susceptible to adverse selection problems16

•
1s. Because purchasers are 

required to invest in more projects, the incentive for cheaper, lower quality increase which makes 
the fraction oflow-quality offsets to high quality ones greater16

•
1s. Trade ratios should not be a 

substitute for strong vetting of the quality of offsets but should be an additional method of 
valuation included regulations. Vetting regulations for their quality and additionality is important 
to ensure that the supply of offsets is more inelastic and limits adverse selection16

. 
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Local Carbon Offset Opportunities in San Diego Region 
I was unable to find any carbon offset projects in the San Diego region. Furthermore, CARB has 
not yet approved a Compliance Offset Protocol for wetland restorations to be counted as carbon 
offsets in California's cap-and-trade program. 

Carbon offset projects based in the San Diego region are a valuable opportunity because of the 
co-benefits generated from local projects and available resources for more thorough monitoring. 
Local projects are particularly timely given the legal challenges to San Diego County's offset 
program on the basis that non-local projects are not sufficient and the upcoming addition to the 
State of California's offset regulations that will require entities investing in carbon offsets to 
have half of their offset projects be in the state. 

Carbon offset projects can take many forms from energy efficiency upgrades, to energy 
generation, to restoration projects. My analysis focuses specifically on opportunities for wetland 
restoration in San Diego County. Wetland restorations are outstanding opportunities for carbon 
offset projects because wetlands are one of the most carbon dense ecosystems28

•
29

•
30

•
31

•
32

, provide 
many local co-benefits t and there are many opportunities for restoration wetlands are lost at a 
higher rate than almost any other ecosystem at up to 3% of total wetlands lost per year28

. 

Wetlands are lost at such high rates because wetlands can be repurposed as highly productive 
agricultural lands and are often on coastlines that are highly valued for development28

. It is more 
likely for wetland restorations to be truly additional offset projects because wetlands often have 
more profitable alternative uses. Wetland restorations also have risks ofbeing non-additional due 
to other incentives to restore wetlands such as California's wetland mitigation banking credits33

. 

However, records of these credits may improve ability to assess additionality and wetland 
restoration projects are more likely to be additional than many other projects due to the 
abundance of other uses for wetlands such as beachfront property or productive agricultural land 
28,34,35 

Analysis 
Using data from the National Oceanic and Atmospheric Association (NOAA)36 and the San 
Diego Association of Governments (SANDAG)37

, I identified wetlands that were already in 
areas zoned to qualify for restoration and wetlands within a quarter mile of those that were not 
already zoned to qualify for restoration. Wetlands that were already zoned to qualify for 
restoration are defined as the portion of wetlands that are within zoning areas S80, defined as 
"Open Space- intended for recreation areas or areas with severe environmental constraints"38 . 

For the purpose of this analysis, I excluded all sites zoned as open space regardless of restoration 
status as a measure to increase the confidence in additionally of all identified sites. I found 
wetlands within a quarter mile of those already zoned for restoration using a buffer analysis. 
Wetlands within a quarter mile ofwetlands already zoned for restoration should be the lowest 
hanging fruit for new restoration projects as they are either connected to wetlands already 
eligible for restoration resources or extremely geographically close. After finding wetlands zoned 
for restoration and those within .25 miles of the wetlands zoned for restoration, I overlaid NOAA 
data for coast line changes with 1. 83 meters ( 6 feet) of sea level rise. It is important to 
incorporate a scenario of 6 feet of sea level rise as a conservative estimate of sea level rise within 

t Wetlands provide benefits to local communities including flood protection, stream bank and shoreline protection, 
water quality improvements for surrounding bodies of water, stormwater management, greenspace, and tourism 
and recreation 43

•
44

. 
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the next 100 years as estimated by the Center for the Blue Economy39 because CARB' s 
definition for permanence of carbon sequestration is that carbon must be stored for at least 100 
years. Figure 1 shows an example of a wetland in Encinitas that is vulnerable to sea level rise. I 
eliminated this site and all wetlands vulnerable to sea water intrusion from this analysis as sea 
water intrusion into a freshwater wetland will change the dynamics and carbon sequestration of a 
wetland. 

The remaining wetlands were all freshwater emergent wetlands or freshwater forested/shrub 
wetlands+. Figures 2 and 3 show the five largest potential restoration sites for freshwater 
emergent wetlands and freshwater forested/shrub wetlands by acreage. Because all ten potential 
restoration sites are freshwater wetlands, it is important to note that freshwater wetlands are 
known to emit significant amounts ofmethane46

. Methane has a significantly stronger global 
warming potential than carbon dioxide47

. Carbon sequestration by a wetland should be 
discounted by the amount of methane and other greenhouse gases released by a wetland project. 
This analysis does not include an assessment of greenhouse gases released by the sites identified 
and only estimates carbon sequestration. 

Wetlands Zoned for Restoration N 

.. Freshwater Emergent Wetland 
1 

" " .. A 
- Freshwaler ForeslediShrub Weiland ~ 6fl Sea Level Rise Sources: NOAA, SANDACl 

Figure 1: San Diego County Wetland Vulnerable to Sea Level Rise. Based on a Center for the Blue Economy estimate of sea level 
rise in the San Diego region and NOAA sea level rise data, this Encinitas wetland is vulnerable to the effects of sea level rise in 

the next 100 years. This wetland was excluded from further analyses. 

*Freshwater emergent wetlands are areas that are flooded with freshwater for the majority of the year and are 
characterized by emergent, herbaceous plants. Freshwater emergent wetlands are sometimes also called riverines, 
lacustrine, or cattail-sedges45

. Freshwater forested/shrub wetlands are similarly flooded by freshwater for the 
majority of the year but are characterized by larger trees and woody plants. 
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Freshwater Forested/Shrub Wetland Restoration Options 
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Figure 2: Freshwater Forested/Shrub Wetland Restoration Options. This map displays the locations of the 5 largest potential 
freshwater forested/ shrub wetland restoration sites by acreage. The map in the bottom left shows the locations in the county and 

the surrounding maps detail specific sites. 
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Figure 3: Freshwater Emergent Wetland Restoration Options. This map displays the locations of the 5 largest potential 
freshwater emergent wetland restoration sites by acreage. The map in the bottom left shows the locations in the county and the 

surrounding maps detail specific sites. 
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Carbon sequestration by wetlands is best measured over long time periods and is affected by 
factors including dominant vegetation, tidal dynamics, and climate25

•
40

•
41

. These measurements 
do not currently exist for the particular wetlands identified. Additionally, there is no CARB 
Compliance Offset Protocol defining how wetlands can be restored and their sequestration rates 
calculated to meet CARB standards. To estimate the carbon that could be sequestered by 
implementing these projects I reviewed papers that used long term measurements to observe 
sequestration rates for wetlands from with similar vegetation, tidal dynamics, and from similar 
climates and used the most conservative measurements. Based on a measurement from an 
emergent wetland in California with dominant vegetation that is also commonly found in the San 
Diego region42

, I estimate that freshwater emergent wetlands will accumulate carbon at a rate of 
105g C/m2/year31

. Data on forested/shrub wetland in similar climates with similar dominant 
vegetation is lacking. Based on average observations from Ohio forested and shrub wetlands30 

and observations that carbon density in freshwater wetlands in the Midwestern and Western 
regions are similar29 that freshwater forested/shrub wetlands will accumulate carbon at a rate of 
337.5 g C/m2/year30

. These carbon accumulation rates were used only to estimate potential 
carbon accumulation rates of the wetlands identified. Onsite observations should be gathered 
before issuing carbon credits. 

Results and Discussion 
Table 1 combines the data from the analysis of the wetlands most eligible for restoration and 
literature review to estimate the opportunities for carbon offset projects in the San Diego Region. 
If the top five largest wetlands in close radius to those already zoned for restoration were 
restored, they could sequester an estimated 7 44 tons of carbon each year providing as many 
permits for carbon offsets. These figures are rough estimates that should be updated with actual 
observations from the region before administering permits, but show the order of magnitude of 
opportunity for local wetland restoration carbon offset projects in San Diego County. These 
figures also do not account for methane and other greenhouse gases that would be released by 
these sites that would reduce their eligibility for carbon credits. 744 tons of carbon offsets is a 
low number compared to the demand for offsets in the San Diego Region. For example, the San 
Diego International Airport, which is interested in offsetting emissions, claims approximately 
19,000 tons of direct carbon emissions. The UC System is currently looking to develop local 
carbon offset projects to account for its 250,000-500,000 tons of carbon emissions. 

Wetland Type Acres in SD Region Estimated Carbon Offset 

Freshwater Emergent 
Wetland 

Freshwater 
Forested/Shrub 

Wetland 
Totals 

Near Wetlands Eligible Accumulation Opportunities 
for Restoration Rate 

421.8 acres 105 g C/m2/year 197 tons C/year 

363.8 acres 337.5 g C/m2/year 54 7 tons C/year 

785.6 acres 7 44 tons C/year 

Table 1: This table shows the combined results of an analysis of low hanging fruit for wetland restoration sites and their 
estimated carbon accumulation rates to determine the offset opportunities from wetland restoration in the San Diego region. 
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Recommendations 
Incorporate Trade Ratios into Offset Policies 
Trade ratios help to account for low quality offsets that cannot be filtered out through other 
vetting processes. The Clean Development Mechanism under the Kyoto Protocol incorporates a 
small trade ratio of 1.05:1, however California's cap-and-trade program and the County of San 
Diego's proposed offset policy in their Climate Action Plan do not. Incorporating a conservative 
trade ratio on non-local can help increase the integrity of the State of California and County of 
San Diego's offset policies. Because offsets taking place far from the activities that they are 
offsetting are the most difficult to monitor, introducing a trade ratio on non-local offsets first 
may help increase their veracity. Introducing a trade ratio first on non-local offsets or a more 
aggressive trade ratio on non-local offsets will also increase their price. Local offsets are often 
not considered because they are more expensive than non-local projects. Such a policy could 
even the playing field and help aid investment in local offsets which are more easily verifiable 
and keep co-benefits close to the emissions sources. 

Calculating an adequate discount rate for an offset trade ratio is difficult because it requires 
estimating the proportion of non-additional offsets which cannot be observed. More accurate 
estimates can be made for specific types of offsets than for offsets as a whole. California State 
offset policy is already broken down by project type by the requirement to use CERs for offset 
projects to qualify for offset credits. The State of California has the opportunity to incorporate 
more specific trade ratios defined with each CER. However, multiple trade ratios for different 
offset policies may also make policy more complex where requirements are not already specified 
by project type. San Diego County and voluntary offset registries may incorporate a trade ratio 
that reflects an average of the additionality risk in all offsets. Research suggests that this average 
would be greater than the 1. 05: 1 ratio in the Kyoto Protocol, however the inclusion of any trade 
ratio will be an improvement. 

Include Local Requirements in San Diego County Offset Policies 
San Diego County is currently facing a legal challenge from the Sierra Club to a policy in their 
Climate Action Plan that allows for carbon offset projects from anywhere in the world to offset 
local development. The judge issued a preliminary injunction and stay on the policy until it can 
be heard in court on the basis that the offsets would be unverifiable. San Diego County can 
update the policy to require all or a portion of the offsets to take place in the San Diego region. 
The county might also enforce a hierarchical approach where those looking to purchase offsets 
must document attempts to establish offsets in the region first before looking elsewhere. Keeping 
offset projects in the San Diego region will make monitoring projects easier and more reliable. 

While wetland restorations may not be an adequate match for the demand for offsets in the San 
Diego Region, there are many other local offset projects that can be explored. Exploring other 
options for local projects is important because keeping offsets local will also keep the co-benefits 
of the offset projects local. The Sierra Club was motivated to sue the county by a concern that 
relaxed offset regulations would lead to low quality offsets and sprawl that would harm natural, 
undeveloped areas. Requiring carbon offset projects to be local would limit the available supply 
of offset credits which would limit the amount of sprawl. Keeping carbon offset projects local 
would also provide an influx of funds for valuable environmental projects that could restore local 
lands and help make any further development more sustainable. 
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Develop Local Options with Offset Registries 
Entities that are not required to offset emissions under neither California's cap-and-trade 
program nor San Diego County's offset regulations can participate in voluntary offset programs. 
Emitters that participate in voluntary offset programs are motivated by their own desire to make 
their business activities more sustainable rather than regulation and as such have a greater vested 
interest in verifying that they are investing in the best option they can. Research has shown that 
both citizens and emitters understand that investing in local projects keeps the valuable co
benefits of these projects local and further that when given the choice, they prefer to invest in 
local projects. Working with carbon offset providers like the Good Traveler Program which 
works with the San Diego International Airport to provide offset options for individual flights 
and common voluntary offset registries like American Carbon Registry, Climate Action Reserve, 
V erra, and Gold Standard to provide local options in the San Diego region at a premium rate can 
help increase investment in local projects. Building interest in carbon offset projects in the San 
Diego Region is also timely as demand for offsets in California will increase in 2021 when 
entities covered under the cap-and-trade program will be required to have half of their offsets 
come from projects in the state. 
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SUPERIOR COURT OF CALIFORNIA,
COUNTY OF SAN DIEGO

CENTRAL

MINUTE ORDER

DATE: 04/19/2013 TIME: 03:36:00 PM DEPT: C-72
JUDICIAL OFFICER PRESIDING: Timothy Taylor
CLERK: Patricia Ashworth
REPORTERIERM: Not Reported
BAILIFF/COURT ATTENDANT:

CASE NO: 37-2012-00101054-CU-TT-eTL CASE INIT.DATE: 07/20/2012
CASE TITLE: SIERRA CLUB VB. County of San Diego [E-FILE]
CASE CATEGORY: Civil- Unlimited CASE TYPE: Toxic Tort/Environmental

APPEARANCES

The Court, haVing taken the above-entitled matter under submission on 04/19/2013 and having fully
considered the arguments of all parties, both written and oral, as well as the evidence presented, now
rules as follows:

1. Overview and Procedural Posture.

In this CEQA case. this court for the second time in the last 6 months is required to address the
controversial topic of global climate change. The court last addressed this subject in Cleveland Nat'!.
Forest Foundation v. SANDAG, Case No. 2011-00101593; that case is now on appeal (D063288). As
noted in its December 2012 ruling, this court recognizes it is but a way station in the life of most CEQA
cases, and it seems this one wiJllikely fit this pattern.

Because the trial courts are not final, it is important that they be prompt, and the court has done its best
in that regard. The petition was filed on July 20,2012. The case was assigned to JUdge Hayes. but the
Sierra Club challenged her, and the case was reassigned to Dept. 72. ROA 9, 11. The petition was
promptly served. ROA 10.

The parties were first before the court on November 6, 2012, when they sought a hearing date and
supplied the court with a stipulated briefing schedule. The court granted the requests. ROA 15, 16.
The County filed its answer on January 9, 2013 (ROA 19), and the briefing began in February, 2013.
ROA 21-25. The 4300+ page Certified Administrative Record (AR) is contained on a compact disk
which was lod~ed on April 4 (the CD lodged with the opening brief, ROA 22, was either blank or
incompatible With the court's aging desktop computers). The court has reviewed the briefing and the
record.

Sierra Club contends that the County's June 20, 2012' "Climate Action Plan" (CAP), which is AR
002-126, is insufficient and violates CEOA in several respects: it does not comply with mitigation
measures spelled out in the County's 2011 Program EIR (PEIR), adopted in connection with the 2011
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CASE TITLE: SIERRA CLUB vs. County of San Diego CASE NO: 37·2012-o0101054·CU·TT.CTL
[E-FILE]

~en~ral Plan Update (GPU)(AR O~1 tt); it fails to satisfy the requirements for adopti~g thresholds of
significance for greenhouse gas emiSSions (GHG); and it should have been set forth In a stand-alone
environmental document rather than in an addendum to the PEIR. The County denies these claims, and
asserts the CEQA challenge is time-barred, the CAP complies with all legal reqUirements, the use of an
addendum was appropriate, and that all relief is barred by the Sierra Club's failure to notify the AG as
reqUired by Pub. Res. Code section 21167.7. Although briefed by Sierra Club, neither standing nor
exhaustion are challenged by the County.

Following pUblication of a tentative ruling on April 16, the case was argued on the aftemoon of April 19
by Cory Briggs, Esq. on behalf of Sierra Club, and Ellen Pilsecker, Deputy County Counsel, on behalf of
the County. The arguments were focused and thoughtful. Following the arguments, the court took the
matter under submission. The court's ruling follows.

2. Overview of the CEQA Process.

A. The Court's Role in CEQA Cases.

In Mira Mar Mobile Community v. City of Oceanside, 119 Cal.App.4th 477,486 (2004) (Mira Mar Mobile
Community), the court explained that "~]n a mandate proceeding to review an agency's decision for
compliance with CEQA, [courts] review the administrative record de novo [citation], focusing on the
adequacy and completeness of the EIR and whether it reflects a good faith effort at full disclosure.
{Citation.] [The court's] role is to determine whether the challenged EIR is sufficient as an information
document, not whether its ultimate conclusions are correct. [Citation.]" An EIR is presumed adequate.
PUb. Res. Code § 21167.3, ~ubd. (a).

Courts review an agencys action under CECA for a prejudicial abuse of discretion. Pub. Res. Code §
21168.5. "Abuse of discretion is established if the agency has not proceeded in a manner required by
law or if the determination or decision is not supported by substantial evidence." Id.; see Mira Mar Mobile
Community, supra, 119 Cal.App.4th at 486; County of San Diego v. Grossmont-Cuyamaca Community
College Dist. ("Grossmonf), 141 Cal. App. 4th 86, 96 (2006)(same).

In defining the term "substantial evidence," the CEQA Guidelines state: "'Substantial evidence' ... means
enough relevant information and reasonable inferences from this information that a fair argument can be
made to support a conclusion, even though other conclusions might also be reached. Whether a fair
argument can be made ... is to be determined by examining the whole record before the lead agency.
Argument, speculation, unsubstantiated opinion[,] narrative (or] evidence which is clearty erroneous or
inaccurate ... does not constitute substantial evidence." CEQA Guidelines. § 15384(a). "In appl~ing the
substantial evidence standard, [courts] resolve all reasonable doubts in favor of the administrative
finding and decision. [Citation.]" Mira Mar Mobile Community, supra, 119 Cal.App.4th at 486;
Grossmont, supra, 141 Cal. App. 4th at 96. .
Although the lead agency's factual determinations are SUbject to the foregoing deferential rules of
review, questions of interpretation or application of the requirements of CECA are matters of law. While
jUdges may not substitute their judgment for that of the decision makers, they must ensure strict
compliance with the procedures and mandates of the statute. Grossmont, supra, 141 Cal. App. 4th at
96.

B. The Three Steps of CEQA.

CEQA establishes "a three-tiered process to ensure that public agencies inform their decisions with
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environmental considerations." Banker's Hill, et al v. City of San Diego, 139 Cal. App. 4th 249, 257
(2006)("Banker's Hill"); see also CEQA Guidelines, § 15002(k)(describing three-step process).

First Step in the CEQA Process.

The fi~t step "is jUrisdictional, 'requiring that an agency conduct a preliminary review in order to
determIne whether CECA applies to a proposed activity." Banker's Hill, supra, 139 Cal. App. 4th at 257;
see also Guidelines, § 15060. The Guidelines give the agency 30 days to conduct this preliminary
review. (Guidelines, § 15060.) The agency must first determine if the activity in question amounts to a
"project." Muzzy Ranch Co. v. Solano County Airport Land Use Com. (2007) 41 Cal.4th 372, 380. "A
CEQA ...project falls into one of three categories of activity which may ~use either a direct physical
change in the environment, or a reasonably foreseeable indirect physical change In the environment (§
21065.)" Sunset Sky Ranch Pilots Assn. v. County of Sacramento (2009) 47 Cal.4th 902,907.

As part of the preliminary review, the public agency must also determine the application of any statutory
exemptions or cate90rical exemptions that would exempt the proposed project from further review under
CEQA. See Guidelines, § 15282 (listing statutory exemptions): Guidelines, §§ 15300-15333 (listing 33
classes of categorical exemptions). The categorical exemptions are contained in the Guidelines and are
formulated by the Secretary under authority conferred by CECA section 21084(a). If, as a result of
preliminary review, "the agency finds the project is exempt from CECA under any of the stated
exemptions, no further environmental review is necessary. The agency may prepare and file a notice of
exemption. citing the relevant section of the Guidelines and including a brief 'statement of reasons to
support the finding.' " Banker's Hill, supra, 139 Cal.App.4th at 258, citing Guidelines, §§ 15061 (d),
15062(a)(3).

Second Step in the CECA Process.

If the project does not fall within an exemption, the agency proceeds to the second step of the process
and conducts an initial stUdy to determine if the project may have a significant effect on the environment.
(Guidelines, § 15063.) If, based on the initial study, the public agency determines that "there is
substantial evldence, in light of the whole record ... that the project may have a significant effect on the
environment, an environmental impact report [(EIR)] shall be prepared." [CECA, § 21080(d}.] On the
other hand, if the initial study demonstrates that the project "would not have a significant effect on the
environment," either because "[t]here is no substantial evidence, in light of whole record" to that effect or
the revisions to the project would avoid suchan effect, the agency makes a "negative declaration,"
briefly describing the basis for its conclusion. (CEQA, § 21080(c)(1); see Guidelines, § 15063(b)(2);
Banker's Hill, supra, 139 Cal.App.4th at 259.)

The Guidelines and case law further define the standard that an agency uses to determine whether to
issue a negative declaration. "[I]f a lead agency is presented with a fair argument that· a project may
have a significant effect on the environment, the lead agency shall prepare an EIR even though it may
also be presented with other substantial evidence that the prOject will not have a significant effect."
(Guidelines, § 15064(f)(1), italics added.) This formulation 0 the standard for determining whether to
issue a negative declaration is often referred to as the "fair argument" standard. See Laurel Heights
Improvement Assn. v. Regents of University of California, 6 Cal.4th 1112, 1134-1135 (1993). Under the
fair argument standard, a project "may" have a significant effect whenever there Is a "reasonable
possibmty" that a significant effect will occur. No Oil v. City of Los Angeles. 13 Cal.3d 68, 83-84 (1974).
Substantial evidence, for purposes of the fair argument standard, includes "fact, a reasonable
assumption predicated upon fact, or expert opinion supported by fact." § 21080, subd. (e)(1).
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Substa~tial evidence is not argument, speculation, unsubstantiated opinion or narrative, evidence that is
clearly Inaccurate or erroneous, or evidence of social or economic impacts unrelated to physical impacts
on the environment. § 21080, subd. (e)(2).

If the Initial study reveals no substantial evidence that the project may have a significant environmental
effec.t, the agency may adopt a negative declaration. Pub. Res. Code § 21080, subd. (c)(2); Guidelines.
§ 15070, subd. (b); Grand Terrace, supra, 160 Cal.App.4th at 1331; Save the Plastic Bag Coalition v.
City of Manhattan Beach. 52 Cal. 4th 155, 175 (2011)(holding common sense is part of the substantial
evidence analysis). "Alternatively, if there is no substantial evidence of any net significant environmental
effect in light of revisions in the project that would mlti~ate any potentially significant effects, the agency
may adopt [an MND]. [Citation.} [An MND] is one In which '(1) the proposed conditions "avoid the
effects or mitigate the effects to a point where clearly no significant effect on the environment would
occur, and (2) there is no substantial evidence in light of the whole record before the public agency that
the project, as revised, may have a significant effect on the environment." (§ 21064.5 ....)' [Citations.]"
Grand Terrace. supra, at 1331-1332. The MND allows the project to go forward subject to the mitigating
measures. Pub~ Res. Code §§ 21064.5, 21080, subd. (c); see Grand Terrace, supra, 160 Cal. App. 4th
at 1331.

Third Step in the CEQA Process.

If no negative declaration is issued, the preparation of an EIR is the third and final step in the CEQA
process. Banker's Hill, supra, 139 Cal. App. 4th at 259; Guidelines, §§ 15063(b)(1). 15080; CEQA, §§
21100,21151.

C. The Environmental Impact Report.

Central to CEQA is the EIR, which has as its purpose informing the public and government officials of
the environmental consequences of decisions before they are made. [Citation.] "An EIR must be
prepared on any 'project' a local a.gency intends to approve or carry out which 'may have a significant
effect on the environment.' Pub. Res. Code §§ 21100, 21151; Guictelines. § 15002. subd. (f)(1). The
term 'project' is broadly defined and includes any activities which have a potential for resulting in a
physical change in the environment, directly or ultimately. Pub Res. Code § 21065; Guidelines, §§
15002, subd. (d), 15378, subd. (a); [Citation).) The definition encompasses a wide spectrum, ran~ing
fr~m the ado~tion of. a g~nerar plan, which is by Its nature tentativ~ .and subject to ~hange, t? activlt!es
With a more Immediate Impact, such as the issuance of a conditional use permit for a site-speCific
development proposal." CREED v. City of San Diego, 134 Cal. App. 4th 598, 604 (2005).

"To accommodate this diversity, the Guidelines describe several types of EIR's, which may be tailored to
different situations. The most common Is the project EIR. which examines the environmental impacts of
a specific development project. (GUidelines, § 15161.) A quite different type is the program EIR. which
'may be prepared on a series of actions that can be characterized as one large project and are related
either: (1) Geographically, (2) As logical parts in the chain of contemplated actions, (3) In connection
with issuance of rules, regulations, plans, or other general criteria to govern the conduct of a continuing
program, or (4) As Individual activities carried out under the same authorizing statutory or regUlatory
authority and having generally similar environmental effects which can be mitigated in similar ways."'
Guidelines, §,15168. subd. (a); CREED, supra, 134 Cal. App. 4th at 605. As the court held in CREED, a
program EIR may serve as the EIR for a subsequently proposed project only to the extent it
contemplates and adequately analyzes the potential environmental impacts of the project. CREED,
supra, 134 Cal. App. 4th at 615.
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As noted in part 1 above, the EIR at issue in this case is of the latter variety, a PEIR.

Under CEQA, an EIR is presumed adequate (Pub. Resources Code, § 21167.3), and the plaintiff in a
CEQA action has the burden of proving otherwise. (Preserve Wild Santee v. City of Santee, 210 Cal.
App. 4th 260,275 (2012), internal quotation marks omitted, quoting Concerned Citizens of South Central
L.A. v. Los Angeles Unified School Dist. (1994) 24 Cal.App.4th 826, 836.) Courts review an agency's
determinations and decisions for abuse of discretion. An agency abuses its discretion when it fails to
proceed in a manner required by law or there is not substantial evidence to support its determination or
decision. [§§ 21168, 21168.5; Vineyard Area Citizens for Responsible Growth, Inc. v. City of Rancho
Cordova (2007) 40 Cal.4th 412,426-427 (2007) ("Vineyard")]. "Judicial review of these two types of error
differs significantly: While [courts] determine de novo whether the agency has employed the correct
procedures, 'scrupulously enforc[ing] all legislatively mandated CEQA requirements' [citation], [courts]
accord greater deference to the agency's substantive factual conclusions." (Vineyard, supra, 40 Cal. 4th
at 435.)

Consequently, in reviewing an EIR for CEQA compliance, courts adjust "scrutiny to the nature of the
alleged defect, depending on whether the claim is predominantly one of improper procedure or a dispute
over the facts." (Vineyard, supra, 40 Cal.4th at 435.) For example, where a petitioner claims an agency
failed to include required information In its environmental analysis, the court's task is to determine
whether the agency failed to proceed in the manner prescribed by CEQA. Conversely, where a petitioner
challenges an agency's conclusion that a project's adverse environmental effects are adequately
mitigated, courts review the agency's conclusion for substantial evidence. (Vineyard, supra, 40 Cal. 4th
at 435.)

D. Further Requirements of CECA.

In addition to the foregoing public process/decision maker information steps, the Legislature in enacting
CeCA also intended to "provide certain substantive measures for protection of the environment.
[Citations.] In particular, one court noted [Public Resources Code] section 21002 requires public
agencies 'to deny approval of a project with significant adverse effects when feasible alternatives. or
feasible mitigation measures can SUbstantially lessen such effects.' [Citation.] (Quail Botanical Gardens
Foundation, Inc. v. City of Encinitas (1994) 29 Cal.App.4th 1597, 1601-1602, citing No Oil, Inc. v. City of
Los Angeles (1974) 13 Cal.3d 68, 75 and Laurel Heights Improvement Assn. v. Regents of University of
California (1993) 6 Cal.4th 1112, 1123 ....). The Legislature declared its intention in enacting CEQA
"that all pUblic agencies responsible for regulating activities affecting the environment give prime
consideration to preventing environmental damage when carrying out their duties. [Citations.) CEQA is
to be interpreted 'to afford the fullest possible protection to the environment within the reasonable scope
of the statutory language.' .. (Mountain Lion Foundation v. Fish & Game Com. (1997) 16 Cal.4th 105,
112.)

3. RFJN.

Sierra Club, with its reply briefing, filed a Request for Judicial Notice to which was attached a copy of the
AG's letter acknOWledging receipt of a copy of the petition in July of 2012 (shortly after it was filed). The
court grants the request for judicial notice under Evid. Code section 452(c) and (g). This conclusively
eliminates the County's third affirmative defense and the argument under Pub. Res. Code section
21167.7 contained on pp. 14~15 of the County's brief. In fact, this argument was meritless from the
outset, as Sierra Club filed a proof of service on the AG last July (ROA 8). In other words. the County's
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argument that "the case file contains no indication that [the AG notification requirement] was mer' was
demonstrably untrue when the County's answer was filed and when it brief was filed. County Counsel
forthrightly acknowledged this at the April 19 hearing.

4. Discussion and RUling.

Former Governor Schwarzenegger issued, in 2005, Executive Order S-03-05, which for the first time set
a state goal of reducing greenhouse gas emissions. This Executive Order gave rise to the Global
Warming Solutions Act of 2006 (AS 32), which is codified at H&S Code section 38500 et seq. Section
38550 provides:

"By January 1, 2008, the [Air Resources Board] shall, after one or more public workshops, with public
notice, and an opportunity for all interested parties to comment, determine what the statewide
greenhouse gas emissions level was in 1990, and approve in a public hearing, a statewide greenhouse
gas emissions limit that is equivalent to that level, to be achieved by 2020. In order to ensure the most
accurate determination feasible, the state board shall evaluate the best available scientific,
technological, and economic information on greenhouse gas emissions to determine the 1990 level of
greenhouse gas emissions." -

In the 2011 PEIR for the GPU, the County concluded that the GHG and climate-change impacts from the
Coun!y's own operations and from community sources were "potentially significant" both in relation to
compliance with AB 32 and with regard to the updated general plan itself. AR 488 (end of first
paragraph under "Summary"), 493 (end of "Summary" paragraph). Consequently, the County had to
adopt a series of mitigation measures to render these impacts insignificant. AR 494-500. Among those
mitigation measures was CC-1.2, which is the focus of Sierra Club's attack:

"Prepare a County Climate Change Action Plan with an update[d]
baseline inventory of greenhouse gas emissions from all sources, more
detailed greenhouse gas emissions reduction targets and deadlines;
and a comprehensive and enforceable GHG emissions reduction
measures that will achieve a 17% reduction in emissions from County
operations from 2006 by 2020 and a 9% reduction in community
emissions between 2006 and 2020. Once prepared, implementation of
the plan will be monitored and progress reported on a regular basis.· [AR 496]

The County undertook to prepare the CAP, in accordance with Mitigation Measure CC-1.2, within six
months [AR 313-314J. The County did not do so; the CAP was not approved until nearly a year after the
PEIR was certified.

The central questions in this case are whether the CAP was properly approved, and whether it meets
the requirements of Mitigation Measure CC-1.2. Thus, the court rejects the County's first affirmative
defense which is addressed on pp. 5-7 of the County's brief. These arguments are premised on the
notion that because the GPU and PEIR were adopted in the summer of 2011, an action filed in July of
2012 cannot pass muster under the 180 day limitations period of Pub. Res. Code section 21167. But
the court agrees with Sierra Club that the gravamen of its petition is not an attack on the PEtR, but rather
an effort to enforce the PEIR's requirement of enforceable mitigation measures. The case law relied on
by the County all arose in settings in which the mitigation measures themselves were challenged as
inadequate, or the cases are otherwise inapp'licable. This case was filed 30 days after the June 20,
2012 approval by the County of the CAP, and It is not time-barred.
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Regarding the first central question identified above: the court finds the CAP should have been the
subject of a supplemental EIR Instead of an addendum to the PEIR that concluded the CAP is within the
scope of the PEIR. (AR 16:1372, second sentence of last paragraph.) Thus, the CAP was not properly
approved and violates CEQA. .

There is no explanation and no substantial evidence to justify why the CAP was not subject to a
supplemental EIR with public notice and opportunity for comment. There is no showing that the County
properly considered whether the CAP is within the scope of the PEIR; a supplemental EIR would require
the Board of Supervisors to confront this issue. Further, environmental review is necessary to ascertain
whether the CAP met the necessary GHG emission reductions when considering the CAP is merely
hortatory and contains no enforcement mechanism for reducing GHG emissions.

In this regard, the case has some similarities to Center for Sierra Nevada Conservation v. County of EI
Dorado (2012) 202 Cal.App.4th 1156 (County of EI Dorado). That case, like this one, involved a
program EIR for a general plan. Id. at 1175. One of the mitigation measures called for implementation
of a mitigation fee program. The county later did an initial study for the fee program, and stopped short
of a more complete environmental review. The court of appeal held a tiered EIR was required to
examine the specific mitigation measures and fee rate, rejecting the argument that the fee program was
merely implementation of the general plan. Here, the CAP "prOVides the specific details associated with
the ... General Plan ... strategies and measures for greenhouse gas (GHG) emissions and reductions
that were not available during program-level analysis of the General Plan" (AR 16:1357), and as such,
the CAP should have been the subject of a supplemental EIR [as opposed to an IS followed by
addendum to the PEIR]. Thus, the CAP was not properly approved and violated CEQA.

Turning to the second central question identified above: the court finds that even if the CAP was
properly approved, it does not comport with the requirements of Mitigation Measure CC-1.2; thus, the
CAP violates CEQA. In this regard, there is no substantial evidence in the AR that the CAP satisfies
Mitigation Measure CCM1.2; in fact, the evidence In the AR discloses the reverse is true.

For instance, the AR shows the CAP fails to meet Mitigation Measure CC-1.2 GHG emission reduction
goals and tarQets. The CAP admits "The CAP itself does not itself ensure reductions ..... [AR 2:74]; the
CAP regards Its goals and strategies as mere recommendations [AR 2:27 - "The goals and strategies
recommended in the CAP ..."]; and the CAP describes itself as a "IivinQ document," a "working
document," and -a platform for the County to build strate~ies to meet its emiSSion-reduction targets" [AR
2:15, 73.) As the court noted in its December 2012 deCision, the County's adoption of the CAP occurs
"in a setting in which hundreds of thousands of people in [the County] live in low-lying areas near the
coast, and are thus susceptible to rising sea levels associated with global climate change." There is no
time for "bUilding strategies" or "living documents;" as the PEIR quite rightly found, enforceable
mitigation measures are necessary now.

The AR shows the CAP contains no detailed deadlines for GHG emission reductions. This is borne out
by the consultant who prepared the CAP for the County pointing out early on "[t]he Draft CAP neglects to
describe how the County will monitor the effectiveness of the plan and its component measures over
time" [AR 83:1947, last paragraph]; the County's admission "the CAP did not set such dates" [County's
opposition memorandum, page 11 :21-22]; and the word "deadline" appears but once in the CAP, in
describing Mitigation Measure CC-1.2 fAR 2:76.]

Further, the AR shows the CAP contains no enforcement mechanism for reducing GHG emissions. The
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CAP's goals and strategies are mere recommendations [AR 2:27 - "The goals and strategies
recommended in the CAP...j; there is no indication In the CAP how the measures described for
community activities (Chapter 3) and the County's operations (Chapter 4) can or will be enforced [AR
2:26-57. 59-63]; the County contends five of the CAP's twenty-seven GHG reduction measures are
required under state law and thus enforceable but fails to address the other twenty-two reduction
measures [County's opposition memorandum, page 9:1-8; and Exhibit A to County's opposition
memorandum]; and no evidence is related in the AR that supports the "beller of the County staffer that
GHG emissions reductions can be achieved through only education and incentives [AR 20:1581 and AR
23:1629 _"It is important to note that, as currently written. none of these measures are mandates. We
believe that the emission reduction can be achieved through education and incentives."]

At the April 19 argument, County Counsel suggested that some of the absent benchmarks can be found
in the Minutes of the Board reflecting its approval of the CAP. Having reviewed the minutes. the court
agrees with Sierra Club that the minutes do not set forth enforceable standards or create any mandatory
duty that could later be enforced if not carried out.

As such, the CAPI even if it was properly approved. does not comport with the requirements of Mitigation
Measure Ce-1.2, and thus violates CECA.

In view of the foregoing, the court finds it unnecessary to address the subsidiary dispute over whether
the guidelines for determining thresholds of significance for GHG were adopted or not. Compare Natter
v. Palm Desert Rent Review Comm'n., 190 Cal. App. 3d 994, 1001 (1987); Young v. Three for One Oil
Royalties,1 Cal. 2d 639, 647-648 (1934).

Let a writ of mandate issue forthwittl, directing respondent the County of San Diego to set aside its June
20,2012 approval of the CAP. Counsel for petitioners is directed to forthwith submit same to the court
for signature.

IT ISSO ORDERED.

Judge Timothy Taylor
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I. My name is Brandon Ivey, . I am over the age of eighteen. I am employed in the
State of California, County of~anBerJ!!rdinL .

2. My....1..- businesl__Tesidenceaddrus is Briggs Law Corporation, 99 East "C" Street. Suite 111,
.IlRJ.!lpJl...CA, 91786

3. On April 23, 2013 I I served _._ an orilinal copy ...L..... true and correct copy oftho

fonowing documents:jpmposedJ JUDGMENT ON PETITION FOR PEREMnORY WRIT OF
MANDATE

4. I served the documents on the person(s) identified on the attached mailing/service list as Collows:

_ by per,,,,,," ur"ice. I personally delivered the documents to tbe person(s) at the addreu(es) indicated on the
list.

__ by U,S, """iI. I sealed the documents in an envelope or package addressed to the person(s) at the addressees)
indicated on the list, with fust-class postage fully prepaid, and then I

_ deposited the cnvelope/package with the U.S. Postal Service

_ placed the envelope/package in a box for outgoing mail in accordancc with my officc's ordinary

practices for collecting and processing outgoing mail, with which lam readily familiar. On the same
day that mail is placed in the box for outgoing mail, it is deposited in the ordinary course ofbusinesl

with the U.S. Postal Service.

lam a resident oC or employed in the county where the mailing occurred. The mailing occurred in the city oC
___________-', California.

_ by ""erlllglt' lIell"ery. I sealed the documcnts in an envelope/package provided by an overnight-delivcry

scrvice and addresscd to the person(s) at the addressees) indicated on the list, and then I placed the
envelope/package for collection and ovemightdelivcry in the service's box reaularly utilized for receiving items
for overnight delivery or at the service's office where such items are accepted for overnight delivery.

_ by/Geslmlle'rtI'''IIIlssl,,". Based on an agreement of the parties or a court order, I sent the documents to tbe
person(s) at the fax number(s) shown on the list. AftctWud, the fax machine from which the documents were
sent reported that they were sent successfully.

L by lI-mGil tleli".ry. Based 011 an agreement ofthe parties or a court order, I sent the documents to the person(s)
at the e·mait address(es) sbown on the list I did not receive, within a reasonable period oftime afterward, any
electronic message or other indication that the transmission was unsuccessful.

Signature:Date: ...JAt1JZIiUl.I, ~20~1....3~_

I declare ID1der penalty of perjury under the laws __ oftha United States --L.-.. of the Stale of Califomia
that the foregoing is true and correct.
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PROOF OF SERVICE

1. My name is Cory J. Briggs . I am over the age of eighteen. I am employed in the

State of California, County of -San BernardinL .

2. My~ business__residenceaddressis Briggs Law Corporation, 99 East "C~~treet,Suite 111,

Jmland, C~...JJ786

3. On -.ApriI3_Cl, 2013 , I served __ an original copy -La true and correct copy ofthe
following documents:1'ID.J'.J.CE...OllNTRYJlE...ll.ill..GMENT _

------------------------------------_._------

---- ------------

4. I served the documents on the person(s) identified on the attached mailing/service list as follows:

__ by personal service. I personally delivered the documents to the person(s) at the address(es) indicated on the
list.

L by U.S. mail. I sealed the documents in an envelope or package addressed to the person(s) at the address(es)
indicated on the list, with first-class postage fully prepaid, and then I

_ deposited the envelope/package with the U.S. Postal Service

L placed the envelope/package in a box for outgoing mail in accordance with my office's ordinary

practices for collecting and processing outgoing mail, with which I am readily familiar. On the same
day that mail is placed in the box for outgoing mail, it is deposited in the ordinary course of business
with the U.S. Postal Service.

I am a resident of or employed in the county where the mailing occurred. The mailing occurred in the city of

San Diego, California.

___ by overnight delivery. I sealed the documents in an envelope/package provided by an overnight-delivery
service and addressed to the person(s) at the address(es) indicated on the list, and then I placed the
envelope/package for collection and overnight delivery in the service's box regularly utilized for receiving items

for overnight delivery or at the service's office where such items are accepted for overnight delivery.

_ by facsim ile transmission. Based on an agreement ofthe parties or a court order, I sent the documents to the
person(s) at the fax number(s) shown on the list. Afterward, the fax machine from which the documents were
sent reported that they were sent successfully.

bye-mail delivery. Based on an agreement ofthe parties or a court order, I sent the documents to the person(s)
at the e-mail address(es) shown on the list. Idid not receive, within a reasonable period of time afterward, any
electronic message or other indication that the transmission was unsuccessful.

I declare under penalty of perjury under the laws __ of the United States.-"-- of the State of California

thot thero",o'n, i' true ,nd ,orr,,,. . (\ 1 t.. .
Date: Anrll~JL1.oJ_3__ SIgnature:_~ ~~__
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From: Karen Jacques
To: PER. climateactionplan
Subject: Climate Action Plan Still Inadequate and Not Ready for Adoption
Date: Monday, September 26, 2022 3:59:40 PM

Staff Public Comment,

My name is Karen Jacques. My husband and I live in District 1. Having a County Climate
Action Plan (CAP) that will get the County to carbon neutrality well before the state mandated
(AB 1279) 2045 date is extremely important to us. We are alarmed by the ever worsening
climate related disasters that are occurring in California and around the world and are painfully
aware that immediate action is needed in order to have any chance of keeping average world
temperature increase below 2c. let alone 1.5c.

Unfortunately, as organizations like 350 Sacramento and ECOS have pointed out, the draft
CAP before you still isn't ready for adoption. It continues to include measures that are vague,
unenforceable and/or unfunded, still depends on outdated environmental analysis from 2011
and still allows future development projects, including large ones, to avoid providing a
thorough analysis of their green house gas impacts. Additionally, it allows the county to
continue to approve sprawl development outside the Urban Services boundary (USB), which
will make infill projects less likely, leave large numbers of residents without access to transit,
make it harder for the County to meet vehicle miles traveled (VMT) requirements and limit the
preservation of badly needed open space.

Beyond these general comments, I have two more specific comments I want to make:

__1. I support the ECOS request that the CAP reinstate the requirement that you eliminated
which called for all new growth located beyond the USB to be carbon neutral and 

__2. I support the CAP's electrification goals of adopting a New Construction Electrification
Ordinance by 2023; requiring 100% EV charging coverage for new multi family buildings that
include parking and requiring that gas water heaters and HVAC systems in existing buildings
be replaced by electric water heaters and heat pumps on burnout starting in 2026. These are
powerful goals and will be of great benefit The replacement goal needs to include a method of
verifying that burned out gas appliances actually are replaced by ones that are electric.

Thank you for this opportunity to comment. Please instruct staff to do the additional work that
will make the extremely important County CAP actually get the County to where it needs to go.

Karen Jacques

Karen Jacques 
threegables1819@gmail.com 
1209 T St 

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net
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September 26, 2022 

 
The Honorable Don Nottoli, Chair 
The Honorable Phil Serna 
The Honorable Patrick Kennedy 
The Honorable Richard Desmond 
The Honorable Sue Frost 
Sacramento County Board of Supervisors  
700 H Street, Second Floor 
Sacramento, CA 95814 
 
Re:  Public Comment on Sacramento County Climate Action Plan 
 Agenda Item #53, 2022.09.27 Board of Supervisors meeting 
 
Dear Chair Nottoli and Board Supervisors, 
 
The Sacramento Regional Builders Exchange (SRBX), founded in 1901 and serving more than 900 
member companies, is the construction industry’s oldest and largest association in the Sacramento 
region.  The Exchange’s members include area contractors, subcontractors, architects, engineers, 
suppliers, and industry support organizations.   
 
SRBX appreciates the opportunity to provide our position regarding the Climate Action Plan (CAP) and 
express our appreciation for the staff’s frequent outreach to SRBX, as well as other members and 
associations operating within the Sacramento construction community. In coordinating with our heavy 
equipment operators, we have initial concerns with the requirements specific to GHG-08, but at present, 
these concerns are in flux. 
 
Our initial concern is that if Tier 4 equipment is not available for new construction sites in the short 
term, Sacramento County would permit non-Tier 4 equipment to be used as long as equipment met 
equivalent emissions to a Tier 4 fleet. We oppose this equivalency provision, as SRBX’s conversations 
with heavy fleet operators indicate that this circumstance could not be met. Further, SRBX maintains if 
operators demonstrate the unavailability of Tier 4 equipment, they should be allowed to use available 
equipment.  
 
However, late communications occurring on the afternoon of September 23, 2022, between commercial 
and residential construction organizations and county staff have shed light that there may be an error 
within GHG-08 as written in the report on the County’s CAP website.  
 
It is our understanding that the County staff will clarify at the public hearing that if Tier 4 is infeasible or 
unavailable, should the contractor demonstrate that fact to the satisfaction of SMAQMD, the GHG 
equivalence requirement will not apply.  Should this clarification be made during the staff presentation 
and formally entered into the public record, SRBX would remove our concerns from GHG-08.  
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Absent this clarification, SRBX objects to the equivalent emissions requirement for non-Tier 4 equipment 
as presently written in the CAP on the County Website and the September 27th Staff Report and 
recommends upon providing proof of Tier 4 equipment availability, the requirement be lifted. 
 
Sincerely, 
 
 
 
Timothy Murphy, CEO 
Sacramento Regional Builders Exchange  
 
 
cc:  Dave Defanti, Deputy County Executive for Community Development 
 Todd Smith, Planning Director 



From: Ken Green
To: Smith. Todd; lundrgrenj@saccounty.net; Frost. Supervisor; Nottoli. Don; Supervisor Serna; Rich Desmond
Subject: CAP
Date: Monday, September 26, 2022 4:55:30 PM

TO:
Todd Smith, Principal Planner
John Lundgren, Senior Planner
County of Sacramento
Department of Community Development, Planning, and Environmental Review
County Board of Supervisors, Chair Frost, Vice-Chair Nottoli, Serna,
Kennedy, & Desmond 700 H Street, Sacramento 95814

Sent via email:

smithtodd@saccounty.net
lundrgrenj@saccounty.net
SupervisorFrost@saccounty.net,
Nottolid@saccounty.net
SupervisorSerna@Saccounty.net
SupervisorKennedy@ssaccounty.net
richdesmond@saccounty.net

DATE:  26 Sept 2022

RE: Sacramento County Climate Action Plan Public Comment
Dear Mr. Smith, Mr. Lundgren, Supervisor Chair Frost, Vice Chair
Nottoli, Supervisors Kennedy, Desmond, and Serna.

     Thank you for the opportunity to address the ongoing development of
the Sacramento County Climate Action Plan.

     First of all, a Facebook like received by an associate on 8/26/22
for public comment from Sacramento County Government. This link does not
work.  Please advise you social media/tech team, repost w correct link
and give the public adequate time to respond.

     It is my understanding that the CAP follows state guidelines.
Sacramento County’s Climate Emergency Declaration passed by Board of
Supervisors (BOS) in 2020 calls for carbon neutrality by 2030. There
must be a concrete timeline to reach carbon zero by 2030. The present
plan does not meet this standard.  I respectfully request that the BOD
and County to consider the below priorities to implement carbon zero as
required by state law and the BOD’s own Emergency Declaration.  I
respectfully request that the BOD direct Sacramento County staff to
review, research, report and address the below concerns within 6 months
with a report date of March 15, 2023 to the BOD and public.

Sacramento County is blessed with the Sacramento and American Rivers.
The Lower American River (LAR) although listed as a Wild and Scenic
River (WSRA) per the Act, but does not appear to presently benefit from
the protections afforded this status.  I respectfully request that
Sacramento County seek a secretarial determination be made per Cal
Public Resources Code Section 5093.50-5093.71, and maximum protections
be afforded the LAR under state and federal law.  Lands along both of

mailto:kenwg-1@comcast.net
mailto:smithtodd@saccounty.net
mailto:lundrgrenj@saccounty.net
mailto:SupervisorFrost@saccounty.net
mailto:nottolid@saccounty.gov
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mailto:RichDesmond@saccounty.net


these rivers must be protected fully as floodways, nature corridors, and
habitat.  I respectfully request that lands along the LAR be protected
per WSRA (state and federal) and lands along the Sacramento and American
Rivers be further protected to implement CAP goals.

     Existing floodways, and watersheds must remain and expand.   I
respectfully request that all codes, regulations, and laws be fully
enforced to protect these rivers, their watersheds, their parkways,
their parkway corridors. I respectfully request that Sacramento County
make formal request to FEMA and Central Valley Flood Protection Board
(CVFPB) to maintain the status of existing floodways, and expand them on
any and all existing lands along these rivers in anticipation of likely
flooding.

     Drainage going into these waterways must be clean.  I respectfully
request that Sacramento County enforce all codes, regulations and laws
to protect this concern.  I respectfully request that Sacramento County
make formal request to FEMA and CVFPB to actively assess drainage
easements into and on floodways, and to river to assure maximum drainage
protections.

     I respectfully request that Sacramento County make formal request
to Army Corp of Engineers (ACOE) to broadly interpret and enforce Clean
Water Act considerations in relation to waterways within and near its
jurisdiction.  I respectfully request that Sacramento County assure
maximum protection of existing habitat, including but not limited the
Sacramento County Parks systems, including American River Parkway, River
Bend Park, Illa M. Collins Conservation Preserve which contains the
Mather Venal Pools. Sacramento County must actively supervise these
areas in relation to city development.  As a resident I am profoundly
concerned by development proposals in, and around these important County
community assets that are not receiving the necessary protection.

     Trees hold carbon.  Sacramento is the City of Trees.  Although many
surrounding cities protect trees, enforcement is lacking.  I
respectfully request that Sacramento County oversee and assure that
trees are protected, maintained, and remain as an important
sequestration resource.  I am truly concerned by lack of enforcement and
follow through by surrounding cities as it relates to trees as a source
for carbon sequestration. Sacramento County must do more to protect
existing trees.

     To meet the state goal of to “protect 30% of the state’s lands… by
2030”  I respectfully request that existing open spaces along important
assets as stated above, including but not limited to the Sacramento
River, American River, and specifically the LAR, watersheds, and County
parks, be given protected status from development to create a meaningful
habitat buffer for these assets.

     Last, it has come to my attention that although surroundings cities
may request to County agencies for comment and consideration regarding
concerning development, often comment is not received.  I respectfully
request that County staff actively review City requests and deeply
evaluate development in relation to state CAP goals and the County
Emergency Declaration.  For example, in my community, there is a
development proposal, a proposed SFPP Bradshaw Terminal Renewable Diesel
and Bio by Rail Project.  I’m greatly concerned about the smell from



that fuel, and the potential for a hazard.   This project goes from 1
trailer to 22 railcars per day.   The intent is to off load 20,000
barrels a day, only of which 1240 is biodiesel.  Moreover, the plan is
to store 80,000 barrels of “renewable diesel” not biodiesel.  The plan
calls for adding a two lane truck blending rack to blend biodiesel with
other diesel fuels, 7 days per week, resulting in 112 new truck loads
per day, 224 new truck trips per day.  The increased pollutants,
traffic, noise, smell and potential for to negatively impact the
environment, neighborhoods, nearby River Bend and Gristmill parks,
American River Parkway, and wild and scenic American River in that area.

   https://ceqanet.opr.ca.gov/2022060198.

     One party required to be notified was not and requested prior to
the 30 day comment period closure, that the Negative Mitigated
declaration be pulled.  Its my understanding comments are still be
received.  No Sacramento County agency responded to comment.  I
respectfully request that Sacramento County staff confirm receive notice
of this matter whether it was received in a timely manner and further
ask that County reviews, researches, and responds on this matter to best
protect nearby communities, public heatlh and to enforce climate goals. 
Thank you in advance for your prompt attention to these concerns.

Cordially,
Ken Green
kenwg-1@comcast.net
(916) 718 -6312

https://ceqanet.opr.ca.gov/2022060198


From: Ronnie Jeanne Amato
To: PER. climateactionplan
Subject: CAP
Date: Monday, September 26, 2022 5:14:26 PM

Please rename climate changes to planet crises.  Identify in no uncertain terms the crises, who is contributing, and
how each us can help. Get urgency notifications to all residents.

Include a site residents can add their efforts to correct the problems like a check off sheet that can be posted online
with the dates and differences needed.  Some can email a calendar provided with their weekly, daily, monthly,
quarterly efforts to curb climate crises.  Something like on the clock with how days, hours, minutes we have left
before the end.  We have already surpassed most deadlines.
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From: Rick Codina
To: PER. climateactionplan
Subject: County CAP comments
Date: Monday, September 26, 2022 5:16:23 PM
Attachments: 4637DBF83E484FF28DE147C0212E73AE.png

396C8CFF51AB466493D9F616690EC93C.png

Sacramento County CAP Building Electrification Measures
Sacramento 350 Comments September 2022
 
General Recommendations
We commend the County for a set of recommendations that have the potential to significantly
remove the climate impacts of fossil fuel burning in new and existing buildings. The CAP’s
proposed new construction ordinances (GHG-05 and- 07) place the County in line with current
ordinances at more than sixty jurisdictions throughout the state, including at the City of
Sacramento. But most impressive is measure GHG-06 which requires electrification upon
equipment failure or upgrade in existing residential buildings. This recommendation is truly
ground-breaking – if it can be passed and implemented as intended.
 
The Need for Fast-Tracking New Construction
Measures GHG-05 (commercial) and GHG-07 (residential) call for ordinances to be in place by
2023 for low-rise buildings and 2026 for larger buildings subject to the availability of the
required cost effectiveness studies from the Statewide Reach Codes Program. As of mid-
September, the residential low-rise new construction study has been completed and
commercial new construction study will be available by month’s end. Also, VNEM for
affordable housing projects, also cited as a potential roadblock, is a moot point since SMUD
approved that program this year.
Without these constraints, the biggest challenge to implementation will be the ability for staff
to introduce an ordinance for review and approval by year’s end. This will not be an
insignificant accomplishment requiring a period of review, workshops, and critical comments
from stakeholders. To facilitate the process, we recommend staff to begin taking immediate
steps.
 
Concentrate on the Permit Process
Again, we applaud the CAP’s intent with Measures GHG-04 (commercial) and particularly
GHG-06 (residential) to replace all gas equipment upon burn-out or upgrade. The equipment
failure point is the most opportune time which, if missed, will result in continued GHG
emissions for another 15-20 years over the life of the replacement appliance.
The big problem is that only a fraction of appliance changeouts apply for permits – perhaps as
few as 15% -- making it essential to focus on the permit process for successful
implementation. Permitting virtually ensures electrification since it is a precondition to receive
incentives. The CAP appropriately calls for reducing the complexity, processing time and cost
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for permitting electric replacement equipment. In addition, we recommend the following:
Bolster the staffing and training of the Permit Department to manage the expected
larger number of future applicants for electrification change-outs.
Provide a point-of-permitting incentive to encourage electric replacements.
Consider an ordinance to require a check of all permitted measures at time of building
sale, similar to the program at the City of Davis. This will motivate contractors and
homeowners to permit the equipment at time of installation to avoid fines at a future
point.

Expand Outreach
Achieving a total conversion of existing gas equipment to electric will be a huge undertaking
given the poor level of education on the issues and the ongoing reluctance of some
contractors to recommend heat pumps for their clients. To assist in implementation, the CAP
appropriately proposes working closely with SMUD. It also plans to develop an education and
outreach program, though it only mentions working with the Board of Realtors by name. We
recommend expansion of the outreach to at least the following groups:

HVAC and plumbing contractors
Landlords and Property managers
Home improvement centers and plumbing warehouses
Apartment house owners and associations
Community groups including Community Resource Program
Environmental groups such as our own, 350 Sacramento. We have produced
informational material and staffed booths to educate the public on heat pumps and
induction cooking.

 
The CAP should also clarify how it plans to work with the incorporated cities including
Sacramento, Elk Grove, Rancho Cordova, Folsom, and Galt, several of which have their own
electrification efforts in motion. Together these cities constitute 60% of the housing stock in
the County.

Better Detail on Goals
For 2030 the CAP sets GHG-06 goals for participation, therms avoided and GHG reduction,
which we summarize in the following table.

 
We have the following questions that would help clarify goals for GHG-06:
 

Is the 30% participation level for the equivalent entire existing stock of housing units by
2030?
Is the 30% participation goal on top of the approximately 25% of existing space heat



pumps and 7% of electric hot water heaters?
Does the 30% goal represent a single appliance changeout, or an equivalent housing
unit that replaces all of the appliances --water heaters, furnace, and gas cooking units?
The therms/participant is apparently a weighted average affected by such factors as
appliance type, house vintages and household sizes. Can more information be provided
on how this value was derived?
Finally, it would be useful to detail the annual capture rate required for the appliance
replacement. By way of illustration, assuming a 15-year appliance life, the following
chart estimates the number of units that must be replaced annually to achieve the
68,000 cumulative units by 2030. This type of presentation in the CAP report would
provide a good set of milestones to assess progress towards the eventual 2030 goal.

 
Funding and Implementation
Ultimately, the success of the CAP electrification measures will depend upon additional
funding for staff additions, program education and incentives. The CAP identifies two main
sources: SMUD incentive money and a potential fund financed by mitigation from new
projects. We recommend staff investigate securing additional funds from the Inflation
Reduction Act and state grants from the Air Resources Board, among other state agencies.
 
Sacramento 350 Electrification Team
Rick Codina
Rosie Yakoub
 
Sent from Mail for Windows
 

https://go.microsoft.com/fwlink/?LinkId=550986


From: Helen Hobart
To: PER. climateactionplan
Subject: County CAP
Date: Monday, September 26, 2022 6:21:25 PM

Staff Public Comment,

I am concerned that the urgency and gravity of the climate crisis is not reflected in our County
CAP. Your grandchildren and mine will face more insect and wildlife-borne illness. devastating
heat and drought, and loss of precious wildlife and fertile land. The CAP is vague and
unenforceable as is. It undermines California's readiness to lead the way in enlightened
governance. We need your strong voice to stop the deadly consequences of sprawl, which the
County Cap fails to prevent. Please do the right thing for our region and our children and
theirs, and build in enforced climate mitigation now! .

Helen Hobart 
hdhobart@gmail.com 
410 Santa Ynez 
Sacramento, California 95816
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From: Dinah Winchester
To: PER. climateactionplan
Subject: Arden Park resident -- climate change is my priority
Date: Monday, September 26, 2022 8:11:20 PM

Staff Public Comment,

Dear Supervisor Desmond,

I appreciate all you are doing to protect the American River Parkway. I'm asking you to do
more for our local environment by strengthening the CAP.

I live in Arden Park, and I'm writing because climate change and greenhouse gas emissions
are the #1 concern for my family, including my four-year-old daughter. We have started
dreading the summers because of intense heat waves, like the one earlier this month, and
toxic air quality from wildfires. Sacramento County needs to improve our air quality and lessen
greenhouse gas emissions by reducing sprawl and implementing a strong, visionary CAP. The
CAP needs to be strengthened by addressing its unreliable measures, the county's sprawl, the
lack of a full CEQA analysis, and GHG streamlining.

Please, please help Sacramento County enact a climate action plan that will make us and our
environment safe and healthy.

Thank you, 
Dinah Winchester

Dinah Winchester 
dinah.lord@gmail.com 
3751 El Ricon Way 
Sacramento, California 95864
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From: Rosie Yacoub
To: PER. climateactionplan
Subject: Climate Action Plan
Date: Monday, September 26, 2022 8:37:17 PM

Staff Public Comment,

First, I want to say that the Board should consider delaying until the next meeting the vote on
the CAP, because you have just ended the period of comment, and haven't had time to look at
the comments and direct staff to prepare responses.

Second, I want to underscore that the Board needs to direct staff to bring an ordinance for new
building electrification if you are to meet the goal of low-rise residential requirements taking
effect in 2023.

The existing building measure in the CAP is excellent: requiring replacement at burnout. I saw
a comment from the Board of Realtors saying that it would cost people 26,000-27,000$ to
replace all their appliances with electric ones, but replacing at burnout means the appliances
would need to be replaced anyways and so the only cost to add is any incremental cost. With
the rebates from SMUD and tax incentives from the Inflation Reduction Act, these are greatly
reduced if not eliminated. And beyond that, with the cost of natural gas increasing running
electric appliances--particularly heat pump HVAC and water heating should cost less because
of the efficiency of heat pump technology.

What the letter from the realtors does get at is that switching from a gas water heater to
electric can take extra time, and so the County should make sure outreach on electrification is
baked into the permit process, shared in utility bills, and use events and support organizations
who can help with that outreach. When someone is doing a remodel, they should be
encouraged, and depending on the extent of the remodel required to pre-wire so the
switchouts are easier. The County should secure federal funds to support the pre-wiring of
multifamily residential and low-income homeowners. That said the technology is constantly
changing, and this year a 120 V heat pump water heater was introduced to the California
market which will lower the bar for installations.

For the policy in the end to be effective, there needs to be a compliance measure--and permit
compliance checks during a sale would be an effective measure. The language was in the
original draft, and should be reconsidered. There are things that can be done to make it less of
a pressure at time of sale, like requiring the compliance to happen within a certain timeframe
of the sale so the buyer would be responsible, or allowing homes to go through one purchase
with a compliance audit with the expectation that at the next sale the building would be
compliant.

Rosie Yacoub 
rayacoub@yahoo.com 
5320 Gilgunn Way 
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Sacramento, California 95822



From: Luke Wilson
To: PER. climateactionplan
Subject: Please end sprawl in your CAP
Date: Monday, September 26, 2022 9:04:55 PM

Staff Public Comment,

Board Members,

Global warming is a fact of my life. Seven years ago a fire burned my ranch in Siskiyou
County. And today my mailman told me that his aunt and cousin were killed in the recent fire in
Weed, Siskiyou County. The climate catastrophe is not happening in the future, it is happening
now.

And you can do something about it by creating a CAP for our County that has teeth. You need
to stop sprawl development and support infill smart growth. This is important right now and for
all future generations.

Sincerely,

Luke Wilson

Luke Wilson 
lelwilson47@gmail.com 
4991 FLORA VISTA LN 
SACRAMENTO, California 95822
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From: Paul Philley
To: PER. climateactionplan
Cc: Smith. Todd; Karen Huss; Shelley Jiang; DuBose. Rachel (SacMetroAirQuality)
Subject: Sac Metro Air District comments on Final Climate Action Plan
Date: Monday, September 26, 2022 9:36:17 PM
Attachments: image001.png

image002.png
SacMetro-Comment-SacCounty-Sept-2022-Final-CAP.pdf

Dear Mr. Todd Smith,
 
Attached is the Sac Metro Air District’s comment on the Final Climate Action Plan, which represents
the County’s commitment to implement Mitigation Measures CC-1 and CC-2 of the 2030 General
Plan, and to respond to the County’s adoption of a Climate Emergency Resolution in December
2020.
 
Sincerely,
 
Paul Philley, AICP
Program Supervisor
CEQA and Land Use
Desk: (279) 207-1122 ext. 1214
www.AirQuality.org

@AQMD

 

mailto:PPhilley@airquality.org
mailto:climateactionplan@saccounty.net
mailto:smithtodd@saccounty.net
mailto:KHuss@airquality.org
mailto:SJiang@airquality.org
mailto:rdubose@airquality.org
http://www.airquality.org/
https://twitter.com/AQMD





 


 


777 12th Street, Ste. 300  •  Sacramento, CA 95814 


Tel: 916-874-4800  •  Toll Free: 800-880-9025 


AirQuality.org 


 
 
 
 


September 26, 2022 


Todd Smith, Principal Planner 
Sacramento County Office of Planning and Environmental Review 
727 7th Street, Room 225 
Sacramento, CA 95814 
smithtodd@saccounty.net 


Subject:  Final Draft Sacramento County Climate Action Plan (August 2022) 


Dear Mr. Todd Smith,  


Sacramento County released the Final Draft Communitywide Climate Action Plan (draft CAP or CAP) for 
public review on August 26, 2022. The draft CAP represents the County’s commitment to implement 
Mitigation Measures CC-1 and CC-2 of the 2030 General Plan, and to respond to the County’s adoption of 
a Climate Emergency Resolution in December 2020. Over multiple drafts spanning years, the CAP aims to 
reduce greenhouse gas (GHG) emissions from communitywide activities and government operations 
through a suite of policies, programs, and aspirations. The CAP makes progress toward, although does not 
attain, the County’s 2030 carbon neutrality target established in its climate emergency declaration. The 
draft CAP also contains a Climate Adaptation Strategy to address vulnerabilities to climate change impacts 
such as the effects of extreme heat and sea level rise. 


The work of many is needed to address the climate crisis 


The Sacramento Metropolitan Air Quality Management District (Sac Metro Air District) supports the 
County’s long-term efforts toward addressing our climate crisis. We believe this draft represents a critical, 
much-needed step forward that lays the groundwork for more ambitious actions ahead. The CAP, as 
drafted, relies on many non-County actors to fully implement with our agency named in some of the 
measures. For our part, the Sac Metro Air District affirms our partnership with the County, and looks 
forward to assisting in CAP implementation efforts, including in measures GHG-091, GHG-252, and GHG-
283.  


We also recognize that Sacramento County actions exist in a regional and statewide context, and certain 
measures would be more effective when backed by statewide funding and policy direction. As such, the 
Sac Metro Air District commits to supporting efforts to generate State of California funding, particularly 
for electrification of existing residential buildings – critical to equity and environmental justice - transit-
oriented development, infill, and zero-emissions mobility. We note that the deferral of some of the infill-
related measures from this CAP puts a greater burden on vehicle miles traveled (VMT) reduction 
measures for individual projects and plans, including actions to support transitioning to transit, active 
transportation, and zero-emissions vehicles. These VMT reductions must then be realized through SB 


 
1 GHG-09: Establish program to trade in fossil fuel-powered landscaping equipment for electric equipment 
2 Convert to electric irrigation pumps 
3 Reduce or eliminate emissions in agricultural equipment 
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743-compliance efforts or other actions to ensure the Sacramento region will continue to meet its air 
quality attainment and climate goals.    


We are also interested in exploring options to establish a local carbon credit program, to develop pilots 
and projects that generate high-quality, quantified, verified carbon credits while ensuring that 
investments and jobs benefit local communities, including historically under-served communities.   


Benchmarking progress and meaningful action 


Changes to the world, not words on a page, generate emission reductions. Should the County adopt the 
CAP, we anticipate quick action on effective implementing ordinances to achieve the reduction targets. 
The Sac Metro Air District notes that Sacramento County commits to updating the GHG inventory within 
the first two years of CAP implementation and developing the next iteration of the CAP in the 2024-2025 
timeframe. This represents an ideal moment for a complete assessment of all measures and their 
indicators, to determine the relative strengths, weaknesses, opportunities, and shortcomings of all 
implementation actions. As energy represents a large sector for potential reductions, we encourage 
particular attention to tracking GHG-04 through GHG-07 to understand how they can be strengthened 
and improved, and to ensure that permitted and un-permitted work is captured. 


During this assessment process, should it be determined that voluntary, educational, and incentive 
programs are insufficient to meeting the target, the County may need to consider additional enforcement 
and implementation actions. This will also mean a truncated timeline for compliance with state targets, 
increasing difficulty and delaying co-benefits. This is especially true of the energy measures, which 
represent the largest reductions, and agriculture, the second largest.4 As implementing ordinances are 
drafted, we encourage the County to consider the inclusion of all-electric appliances in its Rental Housing 
Inspection Program, adoption of a point-of-sale electrification ordinance, restriction of the sale of gas-
fueled appliances, increasing the natural gas utility user tax, or other methods. The Bay Area Air Quality 
Management District’s proposed rule to establish a zero-nitrogen oxide (NOx) standard for space and 
water heating appliances provides another potential path forward toward eliminating natural gas from 
existing buildings. We also encourage the County to consider programs like the Upper Salinas-Las Tablas 
Resource Conservation District’s Sustainable Land Initiative5 to bolster sequestration efforts. Effective 
ordinances today mean a more predictable business environment tomorrow. 


Looking to the future and carbon neutrality 


The Sac Metro Air District welcomes this CAP as a step forward in the County’s long progress toward 
achieving emission reductions and resilience. We hope that as successive levels of climate action lead to 
concatenating improvements for quality of life, public health, and economic development, the measures 
contained in this CAP will inspire higher levels of ambition in the years to come.    


Looking forward, we welcome the mobilization of County Departments in the fight to reduce carbon 
emissions, as anticipated in the release of the Climate Emergency Response Plan (CERP) to determine the 
actions necessary for the County to reach its carbon neutrality goal. 


We appreciate your attention to these comments. If you have any questions, please contact Paul Philley 
at pphilley@airquality.org. 


 
4Energy (GHG-04/05/06/07) represents 205,807 MT CO2e/year in 2030. The next largest sector (Agriculture GHG-
01/02) is 148,615 MT CO2e/year in 2030. All other sectors combined are 128,091 MT CO2e/year in 2030. 
5 https://www.us-ltrcd.org/sustainable-land-initiative 
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Sincerely, 


Paul Philley, AICP 
Program Supervisor, CEQA and Land Use Section 
Sac Metro Air District 
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September 26, 2022 

Todd Smith, Principal Planner 
Sacramento County Office of Planning and Environmental Review 
727 7th Street, Room 225 
Sacramento, CA 95814 
smithtodd@saccounty.net 

Subject:  Final Draft Sacramento County Climate Action Plan (August 2022) 

Dear Mr. Todd Smith,  

Sacramento County released the Final Draft Communitywide Climate Action Plan (draft CAP or CAP) for 
public review on August 26, 2022. The draft CAP represents the County’s commitment to implement 
Mitigation Measures CC-1 and CC-2 of the 2030 General Plan, and to respond to the County’s adoption of 
a Climate Emergency Resolution in December 2020. Over multiple drafts spanning years, the CAP aims to 
reduce greenhouse gas (GHG) emissions from communitywide activities and government operations 
through a suite of policies, programs, and aspirations. The CAP makes progress toward, although does not 
attain, the County’s 2030 carbon neutrality target established in its climate emergency declaration. The 
draft CAP also contains a Climate Adaptation Strategy to address vulnerabilities to climate change impacts 
such as the effects of extreme heat and sea level rise. 

The work of many is needed to address the climate crisis 

The Sacramento Metropolitan Air Quality Management District (Sac Metro Air District) supports the 
County’s long-term efforts toward addressing our climate crisis. We believe this draft represents a critical, 
much-needed step forward that lays the groundwork for more ambitious actions ahead. The CAP, as 
drafted, relies on many non-County actors to fully implement with our agency named in some of the 
measures. For our part, the Sac Metro Air District affirms our partnership with the County, and looks 
forward to assisting in CAP implementation efforts, including in measures GHG-091, GHG-252, and GHG-
283.  

We also recognize that Sacramento County actions exist in a regional and statewide context, and certain 
measures would be more effective when backed by statewide funding and policy direction. As such, the 
Sac Metro Air District commits to supporting efforts to generate State of California funding, particularly 
for electrification of existing residential buildings – critical to equity and environmental justice - transit-
oriented development, infill, and zero-emissions mobility. We note that the deferral of some of the infill-
related measures from this CAP puts a greater burden on vehicle miles traveled (VMT) reduction 
measures for individual projects and plans, including actions to support transitioning to transit, active 
transportation, and zero-emissions vehicles. These VMT reductions must then be realized through SB 

 
1 GHG-09: Establish program to trade in fossil fuel-powered landscaping equipment for electric equipment 
2 Convert to electric irrigation pumps 
3 Reduce or eliminate emissions in agricultural equipment 
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743-compliance efforts or other actions to ensure the Sacramento region will continue to meet its air 
quality attainment and climate goals.    

We are also interested in exploring options to establish a local carbon credit program, to develop pilots 
and projects that generate high-quality, quantified, verified carbon credits while ensuring that 
investments and jobs benefit local communities, including historically under-served communities.   

Benchmarking progress and meaningful action 

Changes to the world, not words on a page, generate emission reductions. Should the County adopt the 
CAP, we anticipate quick action on effective implementing ordinances to achieve the reduction targets. 
The Sac Metro Air District notes that Sacramento County commits to updating the GHG inventory within 
the first two years of CAP implementation and developing the next iteration of the CAP in the 2024-2025 
timeframe. This represents an ideal moment for a complete assessment of all measures and their 
indicators, to determine the relative strengths, weaknesses, opportunities, and shortcomings of all 
implementation actions. As energy represents a large sector for potential reductions, we encourage 
particular attention to tracking GHG-04 through GHG-07 to understand how they can be strengthened 
and improved, and to ensure that permitted and un-permitted work is captured. 

During this assessment process, should it be determined that voluntary, educational, and incentive 
programs are insufficient to meeting the target, the County may need to consider additional enforcement 
and implementation actions. This will also mean a truncated timeline for compliance with state targets, 
increasing difficulty and delaying co-benefits. This is especially true of the energy measures, which 
represent the largest reductions, and agriculture, the second largest.4 As implementing ordinances are 
drafted, we encourage the County to consider the inclusion of all-electric appliances in its Rental Housing 
Inspection Program, adoption of a point-of-sale electrification ordinance, restriction of the sale of gas-
fueled appliances, increasing the natural gas utility user tax, or other methods. The Bay Area Air Quality 
Management District’s proposed rule to establish a zero-nitrogen oxide (NOx) standard for space and 
water heating appliances provides another potential path forward toward eliminating natural gas from 
existing buildings. We also encourage the County to consider programs like the Upper Salinas-Las Tablas 
Resource Conservation District’s Sustainable Land Initiative5 to bolster sequestration efforts. Effective 
ordinances today mean a more predictable business environment tomorrow. 

Looking to the future and carbon neutrality 

The Sac Metro Air District welcomes this CAP as a step forward in the County’s long progress toward 
achieving emission reductions and resilience. We hope that as successive levels of climate action lead to 
concatenating improvements for quality of life, public health, and economic development, the measures 
contained in this CAP will inspire higher levels of ambition in the years to come.    

Looking forward, we welcome the mobilization of County Departments in the fight to reduce carbon 
emissions, as anticipated in the release of the Climate Emergency Response Plan (CERP) to determine the 
actions necessary for the County to reach its carbon neutrality goal. 

We appreciate your attention to these comments. If you have any questions, please contact Paul Philley 
at pphilley@airquality.org. 

 
4Energy (GHG-04/05/06/07) represents 205,807 MT CO2e/year in 2030. The next largest sector (Agriculture GHG-
01/02) is 148,615 MT CO2e/year in 2030. All other sectors combined are 128,091 MT CO2e/year in 2030. 
5 https://www.us-ltrcd.org/sustainable-land-initiative 
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Sincerely, 

Paul Philley, AICP 
Program Supervisor, CEQA and Land Use Section 
Sac Metro Air District 



From: Gina Garcia-Smith
To: PER. climateactionplan
Subject: Improve the CAP for our Children
Date: Monday, September 26, 2022 10:44:51 PM

Staff Public Comment,

My name is Gina Garcia-Smith and I live in District 1 (Tahoe Park neighborhood). I am writing
to share that the current Climate Action Plan needs to be improved. I have a 9 month old
daughter, which has helped me see the urgency of decisive climate action. We need a strong,
visionary CAP to set the direction for a livable future for my daughter Dolores and all of our
children. The four factors that are holding us from achieving that goal are: unreliable
measures, the county’s sprawl, the lack of a full CEQA analysis, and GHG streamlining.

When you are making this decision, please think about the children you love and put them
first. We may not be around to see the impacts of this decision, but they will be.

Thank you!

Gina Garcia-Smith 
gjsmith2@gmail.com 
3301 58th Street 
Sacramento, California 95820

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


From: Patrick Garcia-Smith
To: PER. climateactionplan
Subject: District #1 Sacramento County Climate Action Plan
Date: Monday, September 26, 2022 10:47:42 PM

Staff Public Comment,

Dear Phil Serna,

My name is Patrick Garcia-Smith and I live in Sacramento County. I am writing to share that
the current Climate Action Plan needs to be improved. We need a good, visionary CAP to set
the direction for a livable future! The four factors that are holding us from achieving that goal
are: unreliable measures, the county’s sprawl, the lack of a full CEQA analysis, and GHG
streamlining. I want my 9 month old daughter to have a enjoy the outdoors and not be forced
to stay inside because of the continued rise in temperatures. I want Sacramento to care for its
most at-risk citizens such as the homeless who are disproportionately affected by the increase
tumultuous change in weather. Please choose people over profits and businesses.

Our future is in your hands, and we want action. Thank you!

Patrick Garcia-Smith 
pdgarciasmith@gmail.com 
3301 58th Street 
Sacramento, California 95820

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


From: Ruth McElhinney
To: PER. climateactionplan
Subject: Sacramento Climate Action Plan
Date: Monday, September 26, 2022 11:48:21 PM

Staff Public Comment,

I support the effort to strengthen the proposed Sacramento Climate Action Plan. As a person
with allergies and asthma, I am forced periodically to keep my windows closed and limit my
outdoor activities. We need an operable plan with specific and measurable goals, adequate
funding, and regularized oversight. It should provide incentives for public transit and other
alternative transportation methods. It should limit sprawl, provide for public spaces, and
provide incentives for all levels of housing. And it should provide for full environmental
analyses. Thank you.

Ruth McElhinney 
GaelForce7@gmail.com 
1726 Bannon Creek Drive 
Sacramento, California 95833

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


From: Maria Pinto
To: PER. climateactionplan
Subject: Climate Action Plan
Date: Tuesday, September 27, 2022 4:07:55 AM

Staff Public Comment,

Dear BOS Members,

My name is Maria Pinto & I live in District 4 in Sacramento County. I am writing to share that
the Climate Action Plan needs to be improved. We need a good, visionary CAP to set the
direction for a livable future! The four factors that are holding us from achieving that goal are:
unreliable measures, the county's sprawl, the lack of a full CEQA analysis, & GHG
Streamlining.

I am also a Senior and a Cancer Survivor, well aware how Climate Change is negatively
affecting not only human, but the health and well-being of every living creature, & the rapid
destruction of our planet. Our Future is in your hands, and we want action. Thank you.

Sincerely,

Maria Pinto, 
Member of The Third Act Sacramento & The Sacramento Climate Coalition

Maria Pinto 
mpkrazycat@gmail.com 
2701 Corabel Lane #83 
Sacramento, California 95821

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


From: Nury Enciso
To: PER. climateactionplan
Subject: Please make the CAP more firm
Date: Tuesday, September 27, 2022 7:11:34 AM

Staff Public Comment,

Please invest in existing neighborhoods not in sprawl and support affordable housing. Please
build in green buildings. Please improve public transit, maintain natural habitats and make
commitments that are firm. No empty words commitments. Thank you

Nury Enciso 
nuryenciso@gmail.com 
2709 6th avenue 
Sacramento, California 95818

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


From: Inga Olson
To: Rich Desmond
Cc: Kennedy. Supervisor; Nottoli. Don; Supervisor Serna; Clerk of the Board Public Email; Lundgren. John; County

Executive; Frost. Supervisor; Smith. Todd
Subject: Item 53 County CAP final draft comments
Date: Monday, September 26, 2022 8:22:08 PM

Supervisor Desmond, fellow Supervisors and Executive Staff,

Thank you for this opportunity to provide these four comments on the Final Draft CAP document.

First, let me say that I join with the Environmental Community of the Sacramento Valley in calling for the
reinstatement in the CAP of the requirement for all new growth located beyond the Urban Policy Area
(UPA) and/or Urban Services Boundary (USB) to be carbon neutral. Please reverse your decision to
remove that requirement. This act to reduce your previous decision will reduce sprawl and therefore
vehicle miles traveled (VMT) thereby reducing air pollution and all of the deadly diseases associated with
it. 

I don't see in the CAP an emergency management system to support the unsheltered population
during extreme climate events. A comprehensive plan including government, local agencies, NGOs and
the unsheltered must be established. This plan should take into account communication, shelter with
necessary services whether that be cooling, heating, air filtration, food, water, clothing, medical
assistance or transportation. This plan and services are required to reduce and ultimately stop the deaths
of the unsheltered during extreme weather events. Neighborhood centers, churches and local agencies
have been providing services, but these groups need to be resourced in order to move from a piece meal
approach to a comprehensive approach. 

In section 4 Implementation and Monitoring Strategy, the web portal on the County's website that
provides updates on strategy implementation should be made an actual dashboard with key GHG
reduction targets and the current or changing status shown both graphically and numerically so that
anyone can understand the representation easily. Adaptation strategy targets can be documented
similarly as well as the progress or lack of it.The more this could be broken down into neighborhoods the
more motivating I believe it would be to Sacramentans. The County Climate Mobilization Taskforce
CERP, the annual GHG update report to the Supervisors or other documented measures should all be
included on this website and be available to the public on a real time basis.

Also, in Section 4, providing regular updates and learning new best practices for CAP measure
implementation;  instead, conduct proactive planning collaboratively with the regional agencies to
leverage budgets, actions, expertise and mitigate duplication and waste. Find ways to collaborate on
projects to save money, staff time and to bring more expertise and knowledge to the projects.

I appreciate your consideration of these thoughts and ideas. 

Sincerely,

Inga Olson
4729 Hazelwood Ave.
Carmichael, CA 95608
916/202-3705

mailto:olsoning@yahoo.com
mailto:RichDesmond@saccounty.net
mailto:SupervisorKennedy@saccounty.net
mailto:nottolid@saccounty.gov
mailto:SupervisorSerna@saccounty.net
mailto:BoardClerk@saccounty.net
mailto:lundgrenj@saccounty.gov
mailto:CountyExecutive@saccounty.net
mailto:CountyExecutive@saccounty.net
mailto:SupervisorFrost@saccounty.net
mailto:smithtodd@saccounty.net


From: Justin Tweet
To: PER. climateactionplan
Subject: Climate Action Plan
Date: Tuesday, September 27, 2022 8:01:21 AM

Staff Public Comment,

Please reflect on whether the latest draft CAP reflects the County’s best effort to do its part to
address the climate crisis. It’s pretty clear to me that the County could and should do better.

Respectfully, 
Justin Tweet

Justin Tweet 
justin_tweet@yahoo.com 
3651 E Curtis Dr 
Sacramento , California 95818

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


From: Evan Winchester
To: PER. climateactionplan
Subject: Climate Action Plan needs improvement
Date: Tuesday, September 27, 2022 9:03:46 AM

Staff Public Comment,

My name is Evan Winchester and I live in Sacramento County. I am writing to share that the
current Climate Action Plan needs to be improved. We need a good, visionary CAP to set the
direction for a livable future. The four factors that are holding us from achieving that goal are:
unreliable measures, the county’s sprawl, the lack of a full CEQA analysis, and GHG
streamlining.

Our future is in your hands, and we want action. Thank you!

Evan Winchester 
evan.winchester@gmail.com 
3751 El Ricon Way 
Sacramento, California 95864

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


From: AT&T
To: PER. climateactionplan
Subject: Climate Action Plan
Date: Tuesday, September 27, 2022 10:57:13 AM

September 27, 2022
 

Attention: Mr. Ken Casparis

Sacramento County Public Information Office

Office of Planning and Environmental Review

Climate Action Committee
Sacramento, CA
 
Subject: Final Draft of the Sacramento County Climate Action Plan - Final Draft

Re: Public Comment due on September 27, 2022
 

Dear Office of Planning and Environmental Review,

Thank you for this opportunity to address the ongoing development of the
Sacramento County Climate Action Plan. It is my belief that your plan needs to
include the lower basin, 20 acres of the old Kassis Estates at 9851 Folsom Blvd. This
orchard as it exists is vital to reducing the climate changes we are experiencing.  Not
protecting the land as it stands will only add to climate change and the deterioration of
the American River as we know today.

Unless one has lived in a place for a long period of time you do not notice the
environmental changes.

I have lived in my residence, 2600 Tierra Grande Cir, Sacramento 95827 since 1983.
 Over the years I have noticed the effects of climate change starting when the large
vacant lot across from my house was developed with housing, followed by the Kassis’
removal of the large heritage trees and the deep discing of the Kassis Estates
orchards adjacent to the American River.

I have noticed a decrease in the number of fish coming out of the river during fishing
season as the fisherman park in front of my house and use the pedestrian easement
to access the river.

I have witnessed how the various floods that have occurred in the area and how
important the orchard has been for protecting the adjacent subdivision, Tiffany Farms
Estates from flooding.

Over the years the effects of Global Warming were slow to realize, it was a gradual
change as I noticed the lush large blackberry bushes along Rod Beaudry Dr and
along the ridge of the 20 acres of trees along the American River were disappearing.

The extremely large trees along Rod Beaudry Dr have been dropping branches with
the long droughts.

The 20 acres of the lower basin in its natural state is vital to the area and needs to be

mailto:hedaba@pacbell.net
mailto:climateactionplan@saccounty.net


added to the Climate Plan. Not protecting this land by adding it to the Climate Plan
will have long term negatively to our climate, will have negative effects downstream,
the wildlife refuges on the other side of the American River will be losing their hunting
grounds.

The lower 20 acres of the orchard is currently a floodway, part of the American River
FEMA National Flood Insurance Program Special Flood Hazard Area Zone AE 100-
Year Floodplain and the CVFPB American River Designated Floodway Adopted Plan
of Flood Control.

Large mature trees are vital to reducing climate change.

 

Thank you for your time

 

Helen Whelan-Bashaw
2600 Tierra Grande Cir
Sacramento, CA 95827-1415

(916) 205-3552

hedaba@pacbell.net

 

This email may contain confidential and privileged material for the sole use
of the intended recipient(s). Any review, use, retention, distribution or
disclosure by others is strictly prohibited. If you are not the intended
recipient (or authorized to receive for the recipient), please contact the
sender by reply email and delete all copies of this message. Also, email is
susceptible to data corruption, interception, tampering, unauthorized
amendment and viruses. We send and receive emails only on the basis that we
are not liable for any such corruption, interception, tampering, amendment or
viruses or any consequence thereof.



From: Tony Zamora
To: PER. climateactionplan; Supervisor Serna; Kennedy. Supervisor; Rich Desmond; Frost. Supervisor; Nottoli. Don
Cc: Suzy Murray; Glenda Marsh; W. Charles Johnson; Emel Wadhwani; Steve Cohn; Frank Teran; Roger Dickinson;

Sotiris Kolokotronis; ryan@ryanbrown.io; Dwayne Crenshaw
Subject: Comments on Draft Climate Change Action Plan
Date: Tuesday, September 27, 2022 10:53:35 AM
Attachments: County CAP Comments on Final 9_27_22.pdf

Dear County Supervisors & Staff:
 
I am submitting the attached Letter on behalf of the Sacramento Metro Advocates for Rail & Transit
(SMART) as requested for public comment period closing today on the County Climate Action Plan
latest draft.
 
Our letter contains detailed comments and recommendations to improve the County’s draft CAP
and quickly prepare it for Board of Supervisor approval.
 
Please contact me directly with any questions.
 
Tony
 
Tony Zamora
Carmichael, California
+1 916 694 7513
www.Sactosmart.org
 

mailto:tony@tonyzamora.com
mailto:climateactionplan@saccounty.net
mailto:SupervisorSerna@saccounty.net
mailto:SupervisorKennedy@saccounty.net
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September 27, 2022 
 
 
Sacramento County Board of Supervisors: 
Phil Serna - District 1 
Patrick Kennedy - District 2 
Rich Desmond - District 3 
Sue Frost – District 4 
Don Nottoli – District 5 
 
RE: Comments on Sacramento County Climate Action Plan Final Draft 
 
Sacramento Metro Advocates for Rail and Transit provides the following comments on the final 
draft (August, 2022) Climate Action Plan for Sacramento County. In summary, we are concerned 
that the CAP continues to have severe shortcomings that if not addressed will result in dooming 
the County’s ability to reduce greenhouse gas emissions (especially from the transportation 
sector) and squandering an opportunity for real improvements for transit infrastructure and 
safer streets . Because the CAP is a critical enabler of the County’s General Plan goals, SMART 
believes that a bad CAP is worse than no CAP at all. 


SMART reiterates its previous recommendations for strengthening the CAP and believes they 
are worth serious consideration. Along with 350 Sacramento, SMART finds that the final draft 
CAP contains the following deficiencies:  


1. Vague, unenforceable, and/or unfunded measures; 
2. Support for massive high-VMT (high-GHG) greenfield sprawl development, rather 


than affordable infill; 
3. Lack of environmental analysis, instead claiming a 2011 analysis done before the 


CAP existed is adequate; 
4. Unevaluated environmental impacts relying on a CEQA-streamlining function, 


meaning future development will avoid further GHG-impact analysis and only need 
to comply with the CAP’s measures, no matter how weak. 


 
Weak measures without action 
The CAP’s measures suggest much but lack actionable detail. Instead they again “kick the can 
down the road”, relying on unfunded and uncertain future planning to detail actions that would 
actually reduce GHG emissions. (See several examples listed below). In addition to the general 
deficiencies, this draft no longer includes Measure GHG-30 which previously required projects 
outside the County’s growth boundary to be carbon-neutral.  Although hedged with 
uncertainties about how that would be achieved, GHG-30 was the strongest measure in the 
previous draft.  Its deletion is very disappointing. 
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Sprawl development bias dooming expansion of affordable public transit 
The CAP continues to assume a continuation of high VMT/GHG (Vehicle Miles 
Traveled/Greenhouse Gas) sprawl development, with vague assurances that the impacts will be 
dealt with through onsite measures (which cannot reduce VMT induced by leapfrog 
development);  and by carbon offsets (provided through a program which is described only 
conceptually and without clear governance and with uncertain effectiveness). 


o The County’s “Response to Public Comments” document does not effectively reflect or 
address numerous public concerns about the proposed mitigation for sprawl 
development outside growth boundaries, and that future build-out will occur in a 
fragmented pattern, increasing VMT, and making proposed transit mitigation 
impossible. SMART contends that higher density infill development is inherently more 
affordable than greenfield developments. 


o Instead of providing solid measures to increase infill development, the County cites 
existing policies and past planning, both of which have been ineffective because of the 
County’s reliable approval of sprawl proposals. The CAP’s proposed future planning to 
encourage infill is good but comes too late for the CAP, and its results are uncertain.  


 
CAP environmental impacts are unevaluated under CEQA 
Failure to conduct a CAP-specific environmental review under CEQA means the CAP is not 
subject to two key regulatory requirements: that the CAP conclusions (e.g., re-measure 
effectiveness) are supported by substantive evidence; and that measures are enforceable. 


o The County claims a new CEQA analysis is unnecessary based on five assertions, all of 
which we believe are incorrect: 


o The County’s program-level 2011 General Plan EIR provided adequate analysis for 
project-specific GHG mitigation. 


o No environmental or regulatory changes since 2011 require updating the 2011 analysis 
o It’s within the scope of an EIR addendum to conduct substantive analyses of potential 


environmental impacts and draw conclusions (an Addendum justifies the use of an old 
EIR when a proposed project has had only minor changes). 


o Environmental review of a CAP is limited to the potential direct impacts of 
implementing CAP mitigation measures. 


o Environmental review of a CAP need not consider indirect GHG impacts, including the 
CAP’s ”streamlining” of project-specific analysis and mitigation of GHG impacts. 


 
Streamlining is ‘no action’ on reducing GHG emissions resulting in failure to 
achieve purpose of Climate Action Plan 
Future development projects can rely on the CAP’s environmental assessment and need only 
comply with the CAP’s mitigation measures, no matter how weak.  The CAP’s deficiencies are 
thus baked into future County climate action indefinitely.  This is why a bad CAP is worse than 
none – improvement at the project level is extremely unlikely. 
 
SMART urgently calls upon the Board of Supervisors to adopt a CAP that is transit supportive by 
including transportation and land use policies in the CAP that truly takes advantage of, and 
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expands, the mass transit and human-powered transportation modes we have at our disposal 
that will reduce vehicle miles traveled and greenhouse gas emissions by 2030. 
 
 
Comments on Specific CAP Measures 
 
MEASURE GHG-11: REDUCE EMISSIONS FROM NEW RESIDENTIAL AND OFFICE/BUSINESS 
PROFESSIONAL DEVELOPMENT VEHICLE MILES TRAVELED 
 


Comment 1 
This measure intends to require applicable projects to “implement all feasible mitigation 
measures,” however the measure as currently written defines no specific criteria for 
application (“Detailed feasibility criteria will be developed and will include appropriate 
economic considerations”). For Implementation, measure GHG-11 directs the county to 
“adopt a VMT mitigation program (e.g. VMT mitigation fee, bank, or exchange),” and yet 
in measure GHG-23, the county only commits to “explore an appropriate nexus to 
require the projects … to pay an Infill Fee.” SMART strongly believes that such an 
important program should be better defined before asking the Supervisors to approve it 
as a mitigation tool here. 
 
Comment 2 
SMART strongly recommends that any mitigation fee should be targeted (earmarked) to 
directly support Measures GHG-14, GHG-16, GHG-17, GHG-21, and GHG-22 as described 
below. The “VMT mitigation fee, bank, or exchange” referenced in the CAP would need 
to be carefully designed and broadly applied for proper governance to ensure it meets 
the CAP goals and objectives and consider ideas presented in Comment 1 above. 
 
Comment 3 
SMART recommends the County define a specific “feasibility test” for VMT mitigations 
and establish a rigorous process to govern the Feasibility Review and approval 
associated with imposition of a mitigation fee. SMART is concerned that developers will 
find it simple and preferable to claim “infeasibility” and will choose to pay the minor 
“mitigation/offset fee” and an opportunity to influence density, connectivity, and 
transit, walking, and bicycle infrastructure will be lost. 


 
 
MEASURE GHG-12: UPDATE TRANSPORTATION SYSTEM MANAGEMENT PLAN FOR 
NONRESIDENTIAL PROJECTS 
 


Comment 4 
We support this measure and believe that the December, 2023 target for completing 
the TSM Plan recognizes the urgency of addressing transportation sector emissions. We 
appreciate this latest CAP draft incorporates SacRT review within the approval process. 
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MEASURE GHG-14: IMPROVE TRANSIT ACCESS 
 


Comment 5 
The “actions” listed in this proposed Measure are much too vague to be actionable and 
trackable. For example, under Implementation, the Measure makes no real 
commitment to action and simply lists actions that the County “could” take. SMART 
recommends changing the text as follows:  
 
“Implementation: The County will could implement this measure through the 
following actions.”  
 
SMART recommends that the County clearly identify actions it will take to 
accelerate improvements to sidewalks, street crossings, and roadway 
improvements that facilitate safe and convenient access to bus stops and light 
rail stations. For example, the County can use data to identify access 
improvements needed by using results of SacRT’s Bus Stop Improvement survey 
and conducting its own surveys of residents within ¼ miles of bus stops and 
stations. 
 
 
Comment 6 
Under the section “Explore a potential partnership with SacRT…”, SMART recommends 
identifying examples of the kinds of activities the County and SacRT could perform and 
fund together, such as free fares for students, to achieve reductions in transportation 
sector emissions that also provide more transportation benefits to residents, employers, 
and families as the transportation and land use systems in the county are aligned to 
reduce emissions and VMT. 
 
 
Comment 7 
SMART proposes adding the following specific implementation action to the 
Implementation list: 
 


• “Work with SacRT to install bus-only lanes and signal prioritization along major 
thoroughfares, and work with transit agencies and neighboring jurisdictions to 
plan and install full bus rapid transit (BRT) infrastructure along priority corridors, 
as appropriate.” 


 
 
MEASURE GHG-16: IMPLEMENT TRAFFIC CALMING MEASURES 
 


This important measure can support improved public transit by re-directing heavy car 
traffic to more appropriate corridors. The Measure should be strengthened by adding 
more actionable specifics. 
 







 


www.sactosmart.org  September 27, 2022 5 


Comment 8 
SMART proposes the following changes in the text: 


 
“Implementation: The County will could implement this measure through the following 
actions: 


• Develop a complete streets policy and implementation program that is consistent 
with the SACOG Policy to Practice Cycle and that incorporates traffic calming 
measures. 


•  Review and potentially update County development standards for new roadways 
and existing roadway improvements to include traffic calming measures. 


• Complete a county-wide survey to identify and prioritize opportunities for 
installation of Install a variety of traffic calming measures on streets and 
intersections, prioritizing measures proven to promote trips by active 
transportation modes.” 


•  Include traffic calming measures in, and fund them with, a potential VMT 
mitigation program described in GHG-11 (e.g., VMT mitigation fee, bank, or 
exchange). 


Comment 9 
The final action on traffic calming measures  is vague and lacks specificity. Also, it 
anticipates developers paying a “mitigation fee” to offset VMT increase (and congestion) 
for new development projects. See Comments 1 - 4. SMART strongly believes that 
necessary funding for these important “traffic calming” measures should be 
independent of new land development fees—because these funds may be inconsistent 
and because they create an inherent conflict of interest. This Measure should be funded 
directly in the County budget or a broad climate mitigation fee such as in Comment 1. 
 


 
MEASURE GHG-17: IMPROVE BICYCLE NETWORK AND FACILITIES 
 


Comment 10 
Improving bicycle infrastructure directly supports public transit by allowing greater 
access for more residents living further from transit stops. SMART strongly supports 
improvements to the bicycle network. 
 


 
MEASURE GHG-21: UPDATE COMMUNITY AND CORRIDOR PLANS 


 
Comment 11 
The implementation actions and targets are too broad as defined in the current draft of 
this Measure. Please add more specificity so that staff can prioritize long- and short-
term actions, identify immediate priorities, identify budget needs, and track progress on 
implementation, results, and emissions reductions over time.  
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Comment 12 
The current CAP draft proposes eight (8) years to complete updates to the County’s 
community and corridor plans, but this seems too long to wait for this important 
planning step to be completed because many implementation actions are dependent on 
these plans. So, we would like to hear from County staff about a faster timing for 
updating Corridor Plans. Also, SMART recommends that such plan updates be directly 
incorporated into the County’s General Plan so that the CAP and General Plan have 
strong correspondence and clarity. 
 
Comment 13 
SMART proposes the following text changes to Measure GHG-21. 
 


“To help streamline the development application and review process, staff will 
incorporate may recommend incorporating the revised community and corridor 
plans into the General Plan as part of a comprehensive update.” 
 
“Target Indicator: Update of all community and corridor plans in urban areas by 
2026 2030 to include the features described in the implementation section. 25% 
of these plans will be updated by Dec 2023, 50% of plans updated by Dec 2024, 
and 100% of plans update by 2026”  


 
 
MEASURE GHG-22: CONNECT KEY DESTINATIONS 


 
Comment 14 
SMART agrees with the goal of this Measure: better connections to key destinations. 
However, the current draft CAP version does not provide specifics for key actions or 
policies needed to achieve more multi-modal connections to what types of key 
destinations.  The CAP simply states “The County will promote better connections by all 
travel modes between residential neighborhoods and key commercial, cultural, 
recreational, and other community-supportive destinations for all travel modes Policies 
CI-3 and CI-4 of the Circulation Element and associated implementation measures. This 
measure is connected to GHG-15 and GHG-17.”  
 
In fact, Policies CI-3 and CI-4 of the General Plan also lack specific direction for actions to 
implement the goal. Thus, the General Plan the CAP needs to be considered together in 
the question of better connections. 
 


From the General Plan, Circulation Element: 
 


CI-3. Travel modes shall be interconnected to form an integrated, coordinated 
and balanced multi-modal transportation system, planned and developed 
consistent with the land uses to be served. 
 


CI-4. Provide multiple transportation choices to link housing, recreational, 
employment, commercial, educational, and social services. 
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Comment 15 
Also, stating that this Measure “is connected to GHG-15 and GHG-17” ignores the 
integration of transit and other transportation modes. This Measure is also connected to 
GHG-14 and GHG-21 and SMART recommends referencing these two measures in the 
statement, as well. 
 
Comment 16 
SMART supports the proposed implementation action to develop a GIS screening tool 
for new development. However, the Measure is limited in its impact when only applied 
to new development projects. SMART recommends the County perform similar 
screening on additional categories of actions to assess impacts to existing infrastructure, 
corridors, and communities to improve their connections to “key destinations.” 
 
 


MEASURE GHG-23: INCENTIVIZE INFILL DEVELOPMENT  
 
Comment 17 
Land use is governed by the County’s General Plan; however, as the purpose of the CAP 
is supposedly “to identify ways to avoid or substantially lessen the generation of GHG 
emissions from implementation of the growth and development pattern anticipated to 
occur under the adopted General Plan” (County’s “Responses to Public Comments”) we 
are surprised and disappointed that this critical Measure GHG-23 has been further 
diluted from the vague text in the previous draft of Februrary, 2022. 
 
Comment 18 
Implementation for this measure simply states, “The County will explore funding 
options…”. The CAP can and should provide more specific details for this funding. What 
costs (high-level ranges) are needed/anticipated? What are the potential funding 
sources? Who within the County (department, position) is responsible for securing 
funding? 
 
Comment 19 
A “mitigation fee” is referenced in the “Responses to Public Comments” and in previous 
versions of the CAP (a fee of either $1,000 or $2,500 per unit) for projects not meeting 
criteria supporting the CAP (e.g. single family homes with high-VMT). However, the 
revise Final CAP version simply says that the County will “explore an appropriate nexus 
to require the projects…to pay an Infill Fee.”  
 
SMART may support such an “offset fee” in the future, but without any definition of the 
project criteria, scope, and governance the program poses a risk that the County would 
drive more high-VMT (high-GHG) projects rather than infill. It is potential that land 
developers seeking to build low-density, expensive, single-family homes in new 
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greenfield developments would choose a $1,000 per unit fee as another small tax and 
simply a “cost of doing business.”  
 
Here are some initial thoughts on how to structure such an offset/mitigation fee: 


• Such a fee should apply to any Greenfield Development project whether inside 
or outside of existing UPA or USB boundaries. The fee should apply to any new 
development project that does not conform to the County’s Climate Action Plan 
goals of reduced VMT and GHG emissions. 


• SMART recommends setting a fee that can be indexed every 5 years and raises a 
sufficient amount annually to provide a target amount of funding over 5-year 
periods to provide the transportation benefits outlined in these comments.  


• A $1,000 offset fee is not enough of a penalty to be a significant disincentive to 
low density or greenfield new housing developments, and will not result in the 
VMT reductions that this measure intends. However, by setting a more 
meaningful and unarbitrary fee structure, the mitigation fee could help 
implement actions in areas of the county that have more potential for VMT 
reductions and would be money well-spent. Transportation amenities are 
increasingly valued by families, older residents, and younger adult households 
who can weigh the short- and long-term tradeoffs and costs between low 
density and higher density subdivision options and infill.  


• An additional idea would be to add a fee to all home purchase transactions in the 
county so that funds are raised across the board for transit, bike and pedestrian 
improvements and expansion in transit supportive settings, and incentivize infill 
development. Such funds can be made available for new developments on the 
basis of transit supportive density and access criteria, including adjacency to 
existing urban development. 


• As mentioned above in Comment #2, SMART strongly recommends that any 
mitigation fee should be targeted (earmarked) to directly support Measures 
GHG-14, GHG-16, GHG-17, GHG-21, and GHG-22. 


 
Comment 20 
In addition, SMART recommends the County include in this CAP and its next General 
Plan update the goal of broadening residential zoning to allow for duplex, triplex, and 
quadplex structures in single-family residential neighborhoods in the County. 
Sacramento County residential development patterns have left a legacy of low density 
communities with little opportunity for additional transportation modes or variety in the 
type and size of homes to choose from. This does not now serve the County’s residential 
demands for housing and related transportation options for all ages, life stages, and 
household composition characteristics. Since transportation is the second largest 
expense in most household budgets, infill and densification will go hand in hand with 
being responsive to a wider range of household characteristics, budgets, and lifestyle 
progressions. 
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Comment 21 
Also, the targets for implementing this Measure should be more specific. SMART 
recommends modifying the Target Indicator (page 28, last paragraph) as follows: 
 
• “100% increase (over 2021 baseline) in infill housing production and number of infill 


projects that have received assistance in Sacramento County‘s Green Zones, 
commercial corridors identified in the 2030 General Plan Land Use Element, 
environmental justice communities as identified in the Environmental Justice 
Element, and other locations within one-half mile of existing transit.” 


• 80% of growth in the County is in established and center/corridor communities  
• 80% of growth in the County is on small-lot and attached homes by 2040 
• Project-level VMT is 15% below (or 85% of) the regional average. 
 


 
 Thank you for considering these comments and recommendations. SMART’s vision is for an 
innovative, affordable transportation network and supportive land uses throughout 
Sacramento County that drives economic growth and enables safe streets and neighborhoods. 
And we want to be Sacramento County’s partner in driving transit improvements for our 
communities, businesses, and neighbors. 
 
  
 
Sincerely, 
 
 
 
 
Glenda Marsh    Tony Zamora    Suzy Murray 
Co-Chair    Volunteer    Volunteer  
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September 27, 2022 
 
 
Sacramento County Board of Supervisors: 
Phil Serna - District 1 
Patrick Kennedy - District 2 
Rich Desmond - District 3 
Sue Frost – District 4 
Don Nottoli – District 5 
 
RE: Comments on Sacramento County Climate Action Plan Final Draft 
 
Sacramento Metro Advocates for Rail and Transit provides the following comments on the final 
draft (August, 2022) Climate Action Plan for Sacramento County. In summary, we are concerned 
that the CAP continues to have severe shortcomings that if not addressed will result in dooming 
the County’s ability to reduce greenhouse gas emissions (especially from the transportation 
sector) and squandering an opportunity for real improvements for transit infrastructure and 
safer streets . Because the CAP is a critical enabler of the County’s General Plan goals, SMART 
believes that a bad CAP is worse than no CAP at all. 

SMART reiterates its previous recommendations for strengthening the CAP and believes they 
are worth serious consideration. Along with 350 Sacramento, SMART finds that the final draft 
CAP contains the following deficiencies:  

1. Vague, unenforceable, and/or unfunded measures; 
2. Support for massive high-VMT (high-GHG) greenfield sprawl development, rather 

than affordable infill; 
3. Lack of environmental analysis, instead claiming a 2011 analysis done before the 

CAP existed is adequate; 
4. Unevaluated environmental impacts relying on a CEQA-streamlining function, 

meaning future development will avoid further GHG-impact analysis and only need 
to comply with the CAP’s measures, no matter how weak. 

 
Weak measures without action 
The CAP’s measures suggest much but lack actionable detail. Instead they again “kick the can 
down the road”, relying on unfunded and uncertain future planning to detail actions that would 
actually reduce GHG emissions. (See several examples listed below). In addition to the general 
deficiencies, this draft no longer includes Measure GHG-30 which previously required projects 
outside the County’s growth boundary to be carbon-neutral.  Although hedged with 
uncertainties about how that would be achieved, GHG-30 was the strongest measure in the 
previous draft.  Its deletion is very disappointing. 
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Sprawl development bias dooming expansion of affordable public transit 
The CAP continues to assume a continuation of high VMT/GHG (Vehicle Miles 
Traveled/Greenhouse Gas) sprawl development, with vague assurances that the impacts will be 
dealt with through onsite measures (which cannot reduce VMT induced by leapfrog 
development);  and by carbon offsets (provided through a program which is described only 
conceptually and without clear governance and with uncertain effectiveness). 

o The County’s “Response to Public Comments” document does not effectively reflect or 
address numerous public concerns about the proposed mitigation for sprawl 
development outside growth boundaries, and that future build-out will occur in a 
fragmented pattern, increasing VMT, and making proposed transit mitigation 
impossible. SMART contends that higher density infill development is inherently more 
affordable than greenfield developments. 

o Instead of providing solid measures to increase infill development, the County cites 
existing policies and past planning, both of which have been ineffective because of the 
County’s reliable approval of sprawl proposals. The CAP’s proposed future planning to 
encourage infill is good but comes too late for the CAP, and its results are uncertain.  

 
CAP environmental impacts are unevaluated under CEQA 
Failure to conduct a CAP-specific environmental review under CEQA means the CAP is not 
subject to two key regulatory requirements: that the CAP conclusions (e.g., re-measure 
effectiveness) are supported by substantive evidence; and that measures are enforceable. 

o The County claims a new CEQA analysis is unnecessary based on five assertions, all of 
which we believe are incorrect: 

o The County’s program-level 2011 General Plan EIR provided adequate analysis for 
project-specific GHG mitigation. 

o No environmental or regulatory changes since 2011 require updating the 2011 analysis 
o It’s within the scope of an EIR addendum to conduct substantive analyses of potential 

environmental impacts and draw conclusions (an Addendum justifies the use of an old 
EIR when a proposed project has had only minor changes). 

o Environmental review of a CAP is limited to the potential direct impacts of 
implementing CAP mitigation measures. 

o Environmental review of a CAP need not consider indirect GHG impacts, including the 
CAP’s ”streamlining” of project-specific analysis and mitigation of GHG impacts. 

 
Streamlining is ‘no action’ on reducing GHG emissions resulting in failure to 
achieve purpose of Climate Action Plan 
Future development projects can rely on the CAP’s environmental assessment and need only 
comply with the CAP’s mitigation measures, no matter how weak.  The CAP’s deficiencies are 
thus baked into future County climate action indefinitely.  This is why a bad CAP is worse than 
none – improvement at the project level is extremely unlikely. 
 
SMART urgently calls upon the Board of Supervisors to adopt a CAP that is transit supportive by 
including transportation and land use policies in the CAP that truly takes advantage of, and 
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expands, the mass transit and human-powered transportation modes we have at our disposal 
that will reduce vehicle miles traveled and greenhouse gas emissions by 2030. 
 
 
Comments on Specific CAP Measures 
 
MEASURE GHG-11: REDUCE EMISSIONS FROM NEW RESIDENTIAL AND OFFICE/BUSINESS 
PROFESSIONAL DEVELOPMENT VEHICLE MILES TRAVELED 
 

Comment 1 
This measure intends to require applicable projects to “implement all feasible mitigation 
measures,” however the measure as currently written defines no specific criteria for 
application (“Detailed feasibility criteria will be developed and will include appropriate 
economic considerations”). For Implementation, measure GHG-11 directs the county to 
“adopt a VMT mitigation program (e.g. VMT mitigation fee, bank, or exchange),” and yet 
in measure GHG-23, the county only commits to “explore an appropriate nexus to 
require the projects … to pay an Infill Fee.” SMART strongly believes that such an 
important program should be better defined before asking the Supervisors to approve it 
as a mitigation tool here. 
 
Comment 2 
SMART strongly recommends that any mitigation fee should be targeted (earmarked) to 
directly support Measures GHG-14, GHG-16, GHG-17, GHG-21, and GHG-22 as described 
below. The “VMT mitigation fee, bank, or exchange” referenced in the CAP would need 
to be carefully designed and broadly applied for proper governance to ensure it meets 
the CAP goals and objectives and consider ideas presented in Comment 1 above. 
 
Comment 3 
SMART recommends the County define a specific “feasibility test” for VMT mitigations 
and establish a rigorous process to govern the Feasibility Review and approval 
associated with imposition of a mitigation fee. SMART is concerned that developers will 
find it simple and preferable to claim “infeasibility” and will choose to pay the minor 
“mitigation/offset fee” and an opportunity to influence density, connectivity, and 
transit, walking, and bicycle infrastructure will be lost. 

 
 
MEASURE GHG-12: UPDATE TRANSPORTATION SYSTEM MANAGEMENT PLAN FOR 
NONRESIDENTIAL PROJECTS 
 

Comment 4 
We support this measure and believe that the December, 2023 target for completing 
the TSM Plan recognizes the urgency of addressing transportation sector emissions. We 
appreciate this latest CAP draft incorporates SacRT review within the approval process. 
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MEASURE GHG-14: IMPROVE TRANSIT ACCESS 
 

Comment 5 
The “actions” listed in this proposed Measure are much too vague to be actionable and 
trackable. For example, under Implementation, the Measure makes no real 
commitment to action and simply lists actions that the County “could” take. SMART 
recommends changing the text as follows:  
 
“Implementation: The County will could implement this measure through the 
following actions.”  
 
SMART recommends that the County clearly identify actions it will take to 
accelerate improvements to sidewalks, street crossings, and roadway 
improvements that facilitate safe and convenient access to bus stops and light 
rail stations. For example, the County can use data to identify access 
improvements needed by using results of SacRT’s Bus Stop Improvement survey 
and conducting its own surveys of residents within ¼ miles of bus stops and 
stations. 
 
 
Comment 6 
Under the section “Explore a potential partnership with SacRT…”, SMART recommends 
identifying examples of the kinds of activities the County and SacRT could perform and 
fund together, such as free fares for students, to achieve reductions in transportation 
sector emissions that also provide more transportation benefits to residents, employers, 
and families as the transportation and land use systems in the county are aligned to 
reduce emissions and VMT. 
 
 
Comment 7 
SMART proposes adding the following specific implementation action to the 
Implementation list: 
 

• “Work with SacRT to install bus-only lanes and signal prioritization along major 
thoroughfares, and work with transit agencies and neighboring jurisdictions to 
plan and install full bus rapid transit (BRT) infrastructure along priority corridors, 
as appropriate.” 

 
 
MEASURE GHG-16: IMPLEMENT TRAFFIC CALMING MEASURES 
 

This important measure can support improved public transit by re-directing heavy car 
traffic to more appropriate corridors. The Measure should be strengthened by adding 
more actionable specifics. 
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Comment 8 
SMART proposes the following changes in the text: 

 
“Implementation: The County will could implement this measure through the following 
actions: 

• Develop a complete streets policy and implementation program that is consistent 
with the SACOG Policy to Practice Cycle and that incorporates traffic calming 
measures. 

•  Review and potentially update County development standards for new roadways 
and existing roadway improvements to include traffic calming measures. 

• Complete a county-wide survey to identify and prioritize opportunities for 
installation of Install a variety of traffic calming measures on streets and 
intersections, prioritizing measures proven to promote trips by active 
transportation modes.” 

•  Include traffic calming measures in, and fund them with, a potential VMT 
mitigation program described in GHG-11 (e.g., VMT mitigation fee, bank, or 
exchange). 

Comment 9 
The final action on traffic calming measures  is vague and lacks specificity. Also, it 
anticipates developers paying a “mitigation fee” to offset VMT increase (and congestion) 
for new development projects. See Comments 1 - 4. SMART strongly believes that 
necessary funding for these important “traffic calming” measures should be 
independent of new land development fees—because these funds may be inconsistent 
and because they create an inherent conflict of interest. This Measure should be funded 
directly in the County budget or a broad climate mitigation fee such as in Comment 1. 
 

 
MEASURE GHG-17: IMPROVE BICYCLE NETWORK AND FACILITIES 
 

Comment 10 
Improving bicycle infrastructure directly supports public transit by allowing greater 
access for more residents living further from transit stops. SMART strongly supports 
improvements to the bicycle network. 
 

 
MEASURE GHG-21: UPDATE COMMUNITY AND CORRIDOR PLANS 

 
Comment 11 
The implementation actions and targets are too broad as defined in the current draft of 
this Measure. Please add more specificity so that staff can prioritize long- and short-
term actions, identify immediate priorities, identify budget needs, and track progress on 
implementation, results, and emissions reductions over time.  
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Comment 12 
The current CAP draft proposes eight (8) years to complete updates to the County’s 
community and corridor plans, but this seems too long to wait for this important 
planning step to be completed because many implementation actions are dependent on 
these plans. So, we would like to hear from County staff about a faster timing for 
updating Corridor Plans. Also, SMART recommends that such plan updates be directly 
incorporated into the County’s General Plan so that the CAP and General Plan have 
strong correspondence and clarity. 
 
Comment 13 
SMART proposes the following text changes to Measure GHG-21. 
 

“To help streamline the development application and review process, staff will 
incorporate may recommend incorporating the revised community and corridor 
plans into the General Plan as part of a comprehensive update.” 
 
“Target Indicator: Update of all community and corridor plans in urban areas by 
2026 2030 to include the features described in the implementation section. 25% 
of these plans will be updated by Dec 2023, 50% of plans updated by Dec 2024, 
and 100% of plans update by 2026”  

 
 
MEASURE GHG-22: CONNECT KEY DESTINATIONS 

 
Comment 14 
SMART agrees with the goal of this Measure: better connections to key destinations. 
However, the current draft CAP version does not provide specifics for key actions or 
policies needed to achieve more multi-modal connections to what types of key 
destinations.  The CAP simply states “The County will promote better connections by all 
travel modes between residential neighborhoods and key commercial, cultural, 
recreational, and other community-supportive destinations for all travel modes Policies 
CI-3 and CI-4 of the Circulation Element and associated implementation measures. This 
measure is connected to GHG-15 and GHG-17.”  
 
In fact, Policies CI-3 and CI-4 of the General Plan also lack specific direction for actions to 
implement the goal. Thus, the General Plan the CAP needs to be considered together in 
the question of better connections. 
 

From the General Plan, Circulation Element: 
 

CI-3. Travel modes shall be interconnected to form an integrated, coordinated 
and balanced multi-modal transportation system, planned and developed 
consistent with the land uses to be served. 
 

CI-4. Provide multiple transportation choices to link housing, recreational, 
employment, commercial, educational, and social services. 
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Comment 15 
Also, stating that this Measure “is connected to GHG-15 and GHG-17” ignores the 
integration of transit and other transportation modes. This Measure is also connected to 
GHG-14 and GHG-21 and SMART recommends referencing these two measures in the 
statement, as well. 
 
Comment 16 
SMART supports the proposed implementation action to develop a GIS screening tool 
for new development. However, the Measure is limited in its impact when only applied 
to new development projects. SMART recommends the County perform similar 
screening on additional categories of actions to assess impacts to existing infrastructure, 
corridors, and communities to improve their connections to “key destinations.” 
 
 

MEASURE GHG-23: INCENTIVIZE INFILL DEVELOPMENT  
 
Comment 17 
Land use is governed by the County’s General Plan; however, as the purpose of the CAP 
is supposedly “to identify ways to avoid or substantially lessen the generation of GHG 
emissions from implementation of the growth and development pattern anticipated to 
occur under the adopted General Plan” (County’s “Responses to Public Comments”) we 
are surprised and disappointed that this critical Measure GHG-23 has been further 
diluted from the vague text in the previous draft of Februrary, 2022. 
 
Comment 18 
Implementation for this measure simply states, “The County will explore funding 
options…”. The CAP can and should provide more specific details for this funding. What 
costs (high-level ranges) are needed/anticipated? What are the potential funding 
sources? Who within the County (department, position) is responsible for securing 
funding? 
 
Comment 19 
A “mitigation fee” is referenced in the “Responses to Public Comments” and in previous 
versions of the CAP (a fee of either $1,000 or $2,500 per unit) for projects not meeting 
criteria supporting the CAP (e.g. single family homes with high-VMT). However, the 
revise Final CAP version simply says that the County will “explore an appropriate nexus 
to require the projects…to pay an Infill Fee.”  
 
SMART may support such an “offset fee” in the future, but without any definition of the 
project criteria, scope, and governance the program poses a risk that the County would 
drive more high-VMT (high-GHG) projects rather than infill. It is potential that land 
developers seeking to build low-density, expensive, single-family homes in new 
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greenfield developments would choose a $1,000 per unit fee as another small tax and 
simply a “cost of doing business.”  
 
Here are some initial thoughts on how to structure such an offset/mitigation fee: 

• Such a fee should apply to any Greenfield Development project whether inside 
or outside of existing UPA or USB boundaries. The fee should apply to any new 
development project that does not conform to the County’s Climate Action Plan 
goals of reduced VMT and GHG emissions. 

• SMART recommends setting a fee that can be indexed every 5 years and raises a 
sufficient amount annually to provide a target amount of funding over 5-year 
periods to provide the transportation benefits outlined in these comments.  

• A $1,000 offset fee is not enough of a penalty to be a significant disincentive to 
low density or greenfield new housing developments, and will not result in the 
VMT reductions that this measure intends. However, by setting a more 
meaningful and unarbitrary fee structure, the mitigation fee could help 
implement actions in areas of the county that have more potential for VMT 
reductions and would be money well-spent. Transportation amenities are 
increasingly valued by families, older residents, and younger adult households 
who can weigh the short- and long-term tradeoffs and costs between low 
density and higher density subdivision options and infill.  

• An additional idea would be to add a fee to all home purchase transactions in the 
county so that funds are raised across the board for transit, bike and pedestrian 
improvements and expansion in transit supportive settings, and incentivize infill 
development. Such funds can be made available for new developments on the 
basis of transit supportive density and access criteria, including adjacency to 
existing urban development. 

• As mentioned above in Comment #2, SMART strongly recommends that any 
mitigation fee should be targeted (earmarked) to directly support Measures 
GHG-14, GHG-16, GHG-17, GHG-21, and GHG-22. 

 
Comment 20 
In addition, SMART recommends the County include in this CAP and its next General 
Plan update the goal of broadening residential zoning to allow for duplex, triplex, and 
quadplex structures in single-family residential neighborhoods in the County. 
Sacramento County residential development patterns have left a legacy of low density 
communities with little opportunity for additional transportation modes or variety in the 
type and size of homes to choose from. This does not now serve the County’s residential 
demands for housing and related transportation options for all ages, life stages, and 
household composition characteristics. Since transportation is the second largest 
expense in most household budgets, infill and densification will go hand in hand with 
being responsive to a wider range of household characteristics, budgets, and lifestyle 
progressions. 
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Comment 21 
Also, the targets for implementing this Measure should be more specific. SMART 
recommends modifying the Target Indicator (page 28, last paragraph) as follows: 
 
• “100% increase (over 2021 baseline) in infill housing production and number of infill 

projects that have received assistance in Sacramento County‘s Green Zones, 
commercial corridors identified in the 2030 General Plan Land Use Element, 
environmental justice communities as identified in the Environmental Justice 
Element, and other locations within one-half mile of existing transit.” 

• 80% of growth in the County is in established and center/corridor communities  
• 80% of growth in the County is on small-lot and attached homes by 2040 
• Project-level VMT is 15% below (or 85% of) the regional average. 
 

 
 Thank you for considering these comments and recommendations. SMART’s vision is for an 
innovative, affordable transportation network and supportive land uses throughout 
Sacramento County that drives economic growth and enables safe streets and neighborhoods. 
And we want to be Sacramento County’s partner in driving transit improvements for our 
communities, businesses, and neighbors. 
 
  
 
Sincerely, 
 
 
 
 
Glenda Marsh    Tony Zamora    Suzy Murray 
Co-Chair    Volunteer    Volunteer  



From: Kerry Martin
To: PER. climateactionplan
Subject: Climate Action Plan
Date: Tuesday, September 27, 2022 11:58:44 AM

EXTERNAL EMAIL: If unknown sender, do not click links/attachments.

Staff Public Comment,

Please carefully consider this plan. It lacks several things that make it a via Le and effective
plan including unreliable measures and a failure to address county sprawl. 
This plan needs to improved in order to have any impact. 
Thank you for your consideration

Kerry Martin 
martinkerry08@gmail.com 
2727 Montgomery Way 
Sacramento , California 95818

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


From: Margaret McAllister
To: PER. climateactionplan
Subject: Climate Change Action Plan
Date: Tuesday, September 27, 2022 12:12:03 PM

EXTERNAL EMAIL: If unknown sender, do not click links/attachments.

Staff Public Comment,

My name is Margaret and I'm a native Californian. I was born and raised in Sacramento,
where my extended family farmed in the Sacramento Valley, growing olive, fruit and nut trees
and helping feed our local communities. That went on for nearly 100 years. Today, those
family farms have all shut down for many reasons, not the least of which is our changing
climate with increasing temperatures and the decrease in water resources and rain. It is critical
that we address climate change--now--and its increasing damage to our farm lands and
communities through reduction in greenhouse gases and an increase in green energy. We
need to focus on energy-efficient, non-polluting vehicles and energy-efficient, affordable
housing. I urge you to make the Sacramento County Climate Action Plan as all-encompassing
as possible. We can't afford to waste any more time. Climate change waits for no one. Thank
you.

Margaret McAllister 
margaretmcallister@att.net 
921 36th St 
Sacramento, California 95816

mailto:margaretmcallister@att.net
mailto:climateactionplan@saccounty.net


From: Brenda Gustin
To: PER. climateactionplan; Smith. Todd
Cc: lundrgrenj@saccounty.net; Frost. Supervisor; Nottoli. Don; Pat Hume; Supervisor Serna;

SupervisorKennedy@ssaccounty.net; Rich Desmond
Subject: Public Comment to Final Climate Action Plan due today: September 27, 2022
Date: Tuesday, September 27, 2022 12:27:37 PM

Dear Office of Planning and Environmental Review,

Blessed with two rivers and considered to be "The City of Trees",
Sacramento County does not appear to be protecting the Lower American
River even though it is listed as a Wild and Scenic River. I respectfully
request that Sacramento County seek a Secretarial Determination per Cal
Public Resources Code Section 5093.50-5093.72 and that maximum
protections be afforded the Lower American River under state and federal
law. Drought conditions are creating an ever greater potential for flooding as
you know. The Central Valley Flood Protection Board's newest Flood Plan
clearly states that all floodways must be protected and even expanded if
surrounding land permits. 

Therefore, I am writing to you specifically because of the threat of a
proposed development along the Lower American River known as the Kassis
Property, now owned by Trumark Development located at 9851 Folsom
Boulevard in Sacramento. Trumark is proposing to develop this 41 acre
parcel within which 20 acres is located within the American River FEMA
National Flood Insurance Program Special Flood Hazard Area Zone AE 100-
Year Floodplain and the CVFPB American River Designated Floodway
Adopted Plan of Flood    Control. To build in this floodway they propose to
raise this area above the floodplain and construct retaining walls and a 10+
foot high structural pad atop alluvial gravel and sand deposits in the
floodway. This only increases erosion and the number of un-leveed
structures subject to potential    flood hazard. And, this will cause problems
for the adjoining properties that now drain into this floodway. The
designated floodway across the lower basin of the Kassis property and
others situated like it, was established to prevent further development
subject to potential future flood hazards. Floods occurring in other cities are
reporting that conditions are worsening due to drought and reports for
experts within our own Central Valley Flood Board report that we will be
impacted by mega-storms and that we will flood. It is not a matter of if; only
a matter of when. Of what benefit does the general public or County gain
from a reduction in the floodway and allowance to for-profit residential
developers to build within an historic flood basin? 

Existing floodways and watersheds must remain and expand. I respectfully
request that all codes, regulations and laws be fully enforced to protect these
rivers, their watersheds, their parkways and their parkway corridors. I
respectfully request that Sacramento County make a formal request to

mailto:bkgustin@gmail.com
mailto:climateactionplan@saccounty.net
mailto:smithtodd@saccounty.net
mailto:lundrgrenj@saccounty.net
mailto:SupervisorFrost@saccounty.net
mailto:nottolid@saccounty.gov
mailto:patrickahume@gmail.com
mailto:SupervisorSerna@saccounty.net
mailto:SupervisorKennedy@ssaccounty.net
mailto:RichDesmond@saccounty.net


FEMA and the Central Valley Flood Protection Board to maintain the status
of existing floodways and expand them on any and all existing lands along
these rivers in anticipation of likely flooding. 

The developer, Trumark, and land owners previous, Kassis, continue to
illegally grade this property under the drip lines of the 350 black walnut
trees further destroying the land and micro climate necessary to preserve
nature which provides a symbiotic relationship for life. City Officials are not
acting on behalf of nature or the residents who consistently bring this
unlawful behavior to their awareness. No reparations or restoration has
been required, therefore, this criminal activity continues. Since we have
been considered to be "The City of Trees", I respectfully request that we
preserve the trees already serving the habitat and providing access to nature
for all its residents, wild and domesticated. As most people know, trees hold
carbon and produce oxygen. We are losing trees throughout the world. It is
time for Sacramento to match other cities in protecting its trees and to
enforce the codes already in place rather than allowing landowners to
consistently break municipal codes that clearly state how to care for trees
and the environment while protecting areas susceptible to fire. 

Another project that threatens our climate, the proposed development
at 9851 Folsom Boulevard in Sacramento and the surrounding residents is a
proposal by Kinder Morgan to expand their facility and place 22 railcars
with petroleum products along Folsom Boulevard. There are a multitude of
issues regarding this project including a huge increase in their carbon
footprint. It is detrimental to our climate for them to increase their vehicular
transportation of product by 212 diesel trucks per day (224 ingress/egress)
as well as off-loading railcards which places residents in greater peril from
pollutants. Fortunately, due to citizen involvement, Kinder Morgan has been
required to produce a Focused EIR. At least this will slow them down. I
respectfully request that your staff look closely into this proposal. 

Thank you for listening and for your expertise.

Sincerely,
Brenda Gustin
Concerned Citizen

https://ceqanet.opr.ca.gov/2022060198.


From: Kim Oldehoeft
To: Kennedy. Supervisor; Rich Desmond; Supervisor Serna; Nottoli. Don; Frost. Supervisor; Clerk of the Board Public

Email; County Executive; Smith. Todd; Lundgren. John
Subject: The future depends on you
Date: Tuesday, September 27, 2022 6:16:10 PM

EXTERNAL EMAIL: If unknown sender, do not click links/attachments.
Dear County Board of Supervisors,

I am writing you to strongly request that you reinstate in the CAP the requirement
for all new growth located beyond the Urban Policy Area (UPA) and/or Urban
Services Boundary (USB) to be carbon neutral. The previous draft CAP included
this requirement, however it was removed at your request. Even if the CAP works
perfectly, nearly seventy percent of the County’s emissions will still exist in 2030.
That's too much, and it drops the responsibility of the CAP into the lap of the next
generation. The huge task of achieving carbon neutrality by 2045 (AB1279) will
remain, and it will be nearly impossible. At the current time, it is possible to effect
change. Compared to the massive transition ahead, the requirement for new
developments that are located outside of existing planning limit lines to be carbon
neutral is modest, prudent, and reasonable.

Our children have a tough road ahead of them as they adapt to climate change, and
you have the power to leave a mighty legacy to ease their burden. 

Sincerely,

Kim Oldehoeft
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From: Ann Amato
To: PER. climateactionplan
Subject: Comments on Final CAP Draft
Date: Tuesday, September 27, 2022 11:35:09 PM

EXTERNAL EMAIL: If unknown sender, do not click links/attachments.
To The County Board of Supervisors, John Lundgren and Todd Smith,

I am a member of the Sacramento Climate Coalition and am one of the authors of the 34 page
document we sent in March 2022 titled "Climate Change Information".  All our
recommendations in this document still hold.  The County has added some positive new
portions to this final draft.  With some crucial measures the document uses phrases like
"encourage" or "support" versus require or mandate. I am left feeling that that action is less
likely to be acted upon and will fall to the wayside.  That choice of words may be because the
County may not be able to mandate action in some cases.   It is clear one of the crucial actions
needing to be taken is to find funding to support the massive mobilization needed for climate
action.  Our region's experience with the recent almost 2 week long heat dome is likely to
occur again.  The hottest August on record is also likely to be exceeded as well.  We cannot
put off climate action.  

Especially given this recent heat wave, I would like to, once again, urge the County of
Sacramento, as I have the City, to develop a series of Resilience Hubs. These hubs, along with
Food Hubs are outlined in the above mentioned document.  Establishing these Hubs in our
disadvantaged communities will cover a number of major functions that will enhance our
community's resilience.  

While I am very supportive of the "adaptation" measures that respond to specific climate
events like extreme heat, wildfire and smoke events and drought, flooding and sea-level rise, I
am very concerned about the need for adaptive measures that have an immediate impact with
our especially vulnerable communities that are waiting for these measures to be implemented
in the "near, middle and long term".  Resilience hubs can house food hubs which should be
implemented via GHG-3, and can also provide more heating and cooling centers, education
for residents about climate actions like composting, gardening and healthy eating and promote
local healthy foods.  They can be housed in already existing facilities and coordinated with the
research and action that comes out of GHG-3 (Support Urban and Rural Agricultural
Connections).  I applaud this measure with the new improvement, but due to our major food
insecurity issues, this measure needs to have a timeline of near term vs long term.  Resilience
hubs can also be centers that help the residents deal with the day to day need for a gathering
place, support, information, public health, and education, offer local jobs with local
management as well as help resource distribution before, during and after hazard events. 
These centers should have solar installations with battery back up so they are self contained in
times of emergency and can help residents stay connected to services via the internet and cell
phones, as well as offer a place to support life saving medical devices that require power. 
Hubs with solar power and battery backup can also help the emergency systems that will be
taxed during hazard events. 

There are great resources available to help establish these hubs.  As outlined in the Climate
Coalition's document, the Urban Sustainability Directors' Network (USDN) offers a guide to
develop resilience hubs, help with finding funding, and many examples of already established
resilience hubs all over the US.  The city of Ann Arbor's CAP also has great information about
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these centers they are in the midst of implementing.    

The components of these resilience hubs highlight the need to boost certain climate measures
within the CAP. 

 While Temp 1 -Temp 4 are excellent measures, I am asking for additional action in the vein
of Temp 3 - Educating residents of disadvantaged communities about heat related risks and
prevention. I urge County officials to put pressure on the California Senate to pass AB2076
which will establish an Extreme Heat and Community Resilience Program:  Extreme Heat and
Health Reporting System.  Sacramento needs a comprehensive plan for extreme heat. It is a
major source of medical complications and deaths. California has been undercounting heat
related deaths and this problem will only worsen as the planet continues to warm.  Free
transportation to cooling and warming centers is also needed.  All this will take a
communication system that can be devised to notify residents, especially those in the more
vulnerable communities, and the unhoused, of upcoming events and services available
(transportation, center locations etc)
Temp - 4:  Encourage or require the installation or use of cool-roof techniques, passive solar
home design, green roofs and rooftop gardens for new development.  These technologies can
be added to the resilience centers to boost efficiency, and provide a demonstration model to
the public.

The County following through with promoting solar power with battery backup is also very
critical, not only in resilience hubs, but also promoting solar beyond just County buildings. 
Solar is a huge resource due to our climate. I would like to see the County collaborate with
SMUD to promote private solar versus relying on big PV installations. The County CAP says
it will do this, but its primary utility SMUD needs to get past profits and see the need for
community solar promotion to battle climate change.  Rebates need to be offered that
empower residents from disadvantaged neighborhoods to add solar to their homes.  The
SMUD rebates I utilized were wonderful, but are far out of reach for lower income residents.  

I would like to see further expansion of CAP measure GHG-24 Increase Organic Waste
Diversion.   I support this measure that follows the new law, but am discouraged that there is
not a current composting program to go with the new collection of household waste in
Sacramento County.  Such a program could recycle household and green waste for the three
uses outlined in this measure:  agriculture, park landscaping and urban gardens. Perhaps
collaborating on such a program with the Agricultural business community would make
sense.  My understanding is that County compost is currently transported out of the county due
to the lack of such a program.  For sequestration purposes, this compost should remain in our
county and a composting program established.   This also cuts down on GHG generated with
the current transport.  I have urged the City to establish such a program.  A collaboration with
the City could cut costs. 

 An additional request made by the Coalition to the City was to establish a food waste
diversion program to divert viable food from restaurants, caterers, grocery stores, food banks,
etc with a quick turnaround time for redistribution to food hubs to help address Sacramento's
food waste and food insecurity problems.  This would involve developing an app for
communication to facilitate the rapid redistribution necessary.  Again, collaboration with the
City of Sacramento could cut costs and help disadvantaged communities and the unhoused. 

Thank you for your time and consideration of my feedback.



Ann Amato
Sacramento Climate Coalition
Carmichael resident
.    



From: Eugene Lee
To: PER. climateactionplan
Subject: GHG-04 Public Comment
Date: Tuesday, September 27, 2022 4:21:53 PM

EXTERNAL EMAIL: If unknown sender, do not click links/attachments.
Existing buildings represent a significant opportunity to reduce greenhouse gases.

The Sacramento County Climate Action Plan (CAP) does not mention the existing state law requiring the annual
energy benchmarking of large public and private commercial and multifamily buildings to the California Energy
Commission (https://www.energy.ca.gov/programs-and-topics/programs/building-energy-benchmarking-program).

Does Sacramento County know the state reporting compliance rate of all large buildings in its jurisdiction?  Many
major localities such as Los Angeles, San Francisco, San Jose, San Diego and others have adopted local
benchmarking programs to understand the energy consumption of their buildings and their benchmarking programs
are reflected as climate action plan strategies.

I support Measure GHG-04 to improve the energy efficiency and electrification of existing
commercial/nonresidential buildings. However, the CAP should understand the existing energy use of large
buildings, identify trends and sectors to focus on, and identify the extent and comparable natural gas use before
establishing its energy and electrification targets.

You cannot manage what you do not measure. The CAP should mandate full building owner compliance with
existing state benchmarking law and assess types of penalties for non-compliance. SMUD has free benchmarking
technical assistance services to building owners in its territory, and they can assist building owners with useful
energy resources.

By supporting complementary existing state requirements, the County can better support its climate strategies based
on reported energy data and make data-based decisions to reduce GHGs from existing buildings within the County.

Sincerely,

Eugene Lee
6816 Rockledge Circle
Elk Grove, CA 95758
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From: Tracy Threlfall
To: PER. climateactionplan
Cc: cmosier@cpldetection.com; Sarah Rotter; david@caldeltaplumbing.com; jared@jmgmechanical.com;

jmgreerplumbing@yahoo.com; jgplumbing21@gmail.com; michael@thefamilyplumber.com; Arnie Rodio;
arnie@plumbing-expert.com; general@romansplumbing.net; justin@binnsplumbing.com;
patrick@wallnerplumbing.com; dbonetti@bonettiplumbing.com; Tim Rutledge; Supervisor Serna; Kennedy.
Supervisor; Rich Desmond; Frost. Supervisor; Nottoli. Don; pat@dabendermechanical.com; Leon Kelly

Subject: PHCC of California/PHCC of the Sacramento Valley Response to CAP
Date: Tuesday, September 27, 2022 2:12:20 PM
Attachments: image001.png

SCBoS 09.27.22- TT.pdf
ACTION_ALERT_2022-09-23_19_38_15.xlsx

EXTERNAL EMAIL: If unknown sender, do not click links/attachments.
Good afternoon,
 
Please see the attached letter regarding PHCC of California and PHCC of the Sacramento Valley’s
response to Sacramento County’s Climate Action Plan.
 
If you should have any questions, please feel free to contact me at the numbers listed below.
 
Tracy Threlfall
Chief Executive Officer
PHCC of California Companies

1820 Tribute Road, Suite A, Sacramento, CA  95815
916-925-7390 x 106 O | 916-599-1816 C | ceo@caphcc.org
Our Supporters: Diamond Sponsor Federated Insurance | Platinum Sponsor Scorpion
Our Mission: PHCC is dedicated to the promotion, advancement, education and training of the
industry, for the protection of our environment and the health, safety and comfort of society.
 
Best people. Best practices. TM
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1820 Tribute Road, Suite A 
Sacramento, CA 95815 


September 27, 2022 
 
 
 
 
Todd Smith, Principal Planner 
Office of Planning and Environmental Review 
County of Sacramento 
827 7th Street 
Sacramento, CA 95814 
 
 
Re: Revised Final Climate Action Plan 
 
 
Dear Mr. Smith: 
 
On behalf of the Plumbing Heating Cooling Contractors of California (CAPHCC) and the Plumbing Heating Cooling 
Contractors of the Sacramento Valley, (PHCC SV), we appreciate the opportunity to comment on the County of 
Sacramento’s Revised Final Climate Action Plan (CAP), with regards to proposed implementation dates and the 
feasibility of Greenhouse Gas (GHG) reduction strategies GHG-04 and GHG-06. 
 
CAPHCC/PHCC SV is the largest chapter of a federation of local, state, and national associations representing 
licensed and bonded plumbing and HVAC residential, commercial, and industrial contractors.  We are the nation’s 
oldest trade association, founded in 1900, and are dedicated to training and advocating for Plumbing-Heating-Cooling 
Contractors’ businesses in California, and more specifically, in the greater Sacramento area.  We are dedicated to the 
advancement and education of the plumbing and HVACR industry for the health, safety and comfort of society, and 
protection of the environment.  A significant number of individuals, families, businesses, and industries rely on PHCC 
Member/Contractors to provide their hot water and space heating needs in the greater Sacramento area.  
 
Our PHCC Member/Contractors are dedicated to partnership with the state of California and the County of 
Sacramento in achieving its climate goals.  We recognize that Sacramento County is committed to decarbonizing the 
region by 2030, through Sacramento Municipal Utility District’s (SMUD) investment in clean electricity generation 
and reducing source emissions from natural gas appliances.  We respectfully suggest that grid reliability and market 
acceptance of electric and low emission technologies cannot be compromised for the County to decarbonize 
successfully.   
 
Policies surrounding GHG emission reductions, such as building ordinances prohibiting natural gas hookups, should 
not limit technology solutions that can reduce emissions.  Policies that focus on a specific technology and/or set the 
efficiency bar too high, may have a negative impact on the County’s goals in the area marketplace.  CAPHCC/PHCC 
SV recommends the County not limit electric technology to heat pumps, or eliminate the ability to use Ultra Low 
NOx technology until the market has had enough time to fully evaluate the potential impacts on our customers, and 
our Member/Contractors.   
  







 


 


 
CAPHCC/PHCC SV shares the opinion that a “viable electric alternative” should not be limited 
to a single technology, such as a heat pump.  Rather, it should allow product solutions that 
provide the customer with the same or better performance as the gas product being replaced, 
as well as being cost effective.  CAPHCC/PHCC SV also supports our industry affiliate suppliers 
and respectfully requests the County form a technical advisory committee to evaluate market 
readiness for electric technologies.   
 
Prior to adopting an all-electric ordinance, the County of Sacramento should consider how the ordinance may be 
enforced, whether there is available electric product in the market for consumers to adopt, and what products are 
considered acceptable to install.  CAPHCC/PHCC SV suggests that the County adopt a framework for a “viable 
electric alternative” for water and space heating.  Our suggestions for this framework are shown below: 
 


1. A single electric product or combination of electric products that: 
a. Does not cost more to operate than the gas product being replaced. 
b. Can provide an equivalent or better performance as the gas product being replaced; 
c. Can fit within the existing footprint of the gas product being replaced, or fit the existing space 


without significant modification; 
d. Does not require an upgrade to the building’s electrical service infrastructure; 
e. Does not cost the customer more to replace than an Ultra Low NOx unit would, including all 


equipment, parts, electrical, and labor; and 
f. The product is readily available for purchase for emergency replacements.   


 
Measure GHG-04: Increase Efficiency and Electrification of Existing Commercial/Nonresidential Buildings and 
Facilities proposes adopting an all-electric ordinance for building permit applications filed on or after January 1, 2023, 
or 6 months after the availability of a cost-effectiveness study prepared by the California Statewide Codes and 
Standards Reach Codes Team (Statewide Reach Codes Team), whichever is later, for buildings that are three stories 
or less.  While the ordinance is triggered by a permit value of $200,000 or an addition of 1,000 or more square feet, 
requiring water heating and space heating to be electric may present a challenge for building owners.   
 
While commercially available electric product could satisfy the hot water and space heating demand of certain 
business sectors, we suggest that the County further evaluate the impact this ordinance may have on business 
owners. For example, many restaurants, particularly in our Asian-American community, rely on ‘blue flame’ gas-fired 
cooking in their restaurants. Also, restaurant and other small business owners, including landlords operate on small 
margins, and have been some of the greatest impacted by COVID. Ordinances that significantly drive up the cost of 
operation, would force business owners and/or landlords to pass those costs on to customers, or be forced to close 
their doors.   
 
As the County of Sacramento works with the Statewide Reach Codes Team to develop a cost-effectiveness analysis 
to serve as the basis for their reach code, CAPHCC/PHCC SV respectfully requests that all costs, including 
equipment, utility electrical infrastructure upgrades, customer electrical service panel upgrades, materials, and labor 
be included when assessing whether a measure package is considered a cost-effective “viable electric alternative.”  
For the purposes of developing accurate cost models, we recommend the County of Sacramento work with our 
Member/Contractors to ensure current and accurate cost figures are used. Utility workpapers, ex-ante program 
evaluations, and proxies for estimating equipment and labor costs like RS Means, may not accurately reflect the 
current cost of equipment, installation, product lead times, electrical infrastructure, or capture market variables that 
are not yet known.  PHCC SV Member/Contractors are experienced in providing the real-world cost estimation for 







 


 


labor and equipment that would accurately reflect the area’s need for these services, and to 
ensure adopting “viable electric alternatives” will not negatively impact consumers.  
Additionally, equipment manufacturers should be included to help the County understand the 
product landscape. 
 
Measure GHG-06: Increase Energy Efficiency and Electrification of Existing Residential Buildings 
proposes an all-electric ordinance for space and water heater replacements and requirements 
for additions and alterations to upgrade the electrical panel and circuits for space and water heating, pending a cost-
effectiveness study prepared by the Statewide Reach Codes Team.  Like the comments on GHG-04, 
CAPHCC/PHCC SV recommends that the County work with PHCC Member/Contractors, as well as the Statewide 
Reach Codes Team, to develop a cost-effectiveness analysis that includes equipment, utility electrical infrastructure 
upgrades, customer electrical service panel upgrades, materials and labor included when assessing whether or not a 
measure package is considered a cost-effective “viable electric alternative.” 
 
SMUD currently has programs to incentivize fuel switching and electrical upgrades, and additional statewide programs 
are expected to begin in 2023, which may offer additional funding to help consumers proactively adopt heat pump 
technology, however, while incentives help alleviate some of the cost-burden for consumers, the County should not 
factor incentives into the cost-effectiveness equation, as they are not guaranteed, nor can they accurately predict the 
impact of these changes in all marketplaces in Sacramento County. 
 
SMUD’s 2030 Zero Carbon Plan, for instance, is primarily focused on decarbonizing its electricity supply and only 
accounts for electrifying the equivalent of 154,000 homes by 2030.   SMUD’s incentives are only projected to 
electrify 26% of Sacramento County’s 593,279 housing units.   Requiring homes to electrify space and water heating 
end-uses and upgrade their electrical panels without incentives will place a significant financial burden on consumers, 
especially low-income residents.  Additionally, the County could work with SMUD to analyze project installation 
costs obtained through their incentive programs.  It should be noted, however, that statewide incentive programs are 
available on a first come, first serve basis, and are not earmarked for specific counties.  As the data suggests, there is 
a significant gap in funding needed to help all of Sacramento County’s consumers to electrify their homes.   
 
CAPHCC/SV respectfully suggests that the transition from 80% efficient gas appliances to 100% electric appliances is 
a major challenge.  The process needs to be ‘stepped’ to accommodate industry and consumer acceptance.  
Additionally, we suggest requiring 90% as a minimum efficiency for current gas appliance installation in both 
commercial and residential buildings for a specified period of time, and the concurrent incentivization of electrical 
panel upgrades/changeouts in order to accommodate this new criteria. 
 
CAPHCC/PHCC SV strongly urges the County Office of Planning and Environmental Review to analyze available cost 
data and work with the County Board of Supervisors to determine the financial impact an electrification ordinance 
would place on their constituents, in particularly disadvantaged communities, and determine how to secure funding 
or include exceptions to the ordinance.  We further suggest that this analysis be included in the final adopted Climate 
Action Plan. 
  







 


 


 
The Plumbing Heating Cooling Contractors of California and Sacramento Valley thanks the 
environmental planning staff and county supervisors for the opportunity to provide feedback on 
the County of Sacramento’s CAP.  We stand ready to serve our community and are at your 
service. 
 
Respectfully Submitted, 
 


 
Tracy Threlfall 
Chief Executive Officer, PHCC of California 
Executive Director, PHCC of the Sacramento Valley  
 
Cc:  PHCC of the Sacramento Valley Board of Directors 
 PHCC of California Board of Directors 
 E. Truskoski;  
 B. Ahee;  
 R. Wolfer;  
 Chair County Supervisor Nottoli;  
 Vice Chair County Supervisor Desmond;  
 County Supervisor Kennedy;  
 County Supervisor Serna;  
 County Supervisor Frost 
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		Re: Revised Final Climate Action Plan

		Dear Mr. Smith:

		On behalf of the Plumbing Heating Cooling Contractors of California (CAPHCC) and the Plumbing Heating Cooling Contractors of the Sacramento Valley, (PHCC SV), we appreciate the opportunity to comment on the County of Sacramento’s Revised Final Climate...

		CAPHCC/PHCC SV is the largest chapter of a federation of local, state, and national associations representing licensed and bonded plumbing and HVAC residential, commercial, and industrial contractors.  We are the nation’s oldest trade association, fou...

		Our PHCC Member/Contractors are dedicated to partnership with the state of California and the County of Sacramento in achieving its climate goals.  We recognize that Sacramento County is committed to decarbonizing the region by 2030, through Sacrament...

		Policies surrounding GHG emission reductions, such as building ordinances prohibiting natural gas hookups, should not limit technology solutions that can reduce emissions.  Policies that focus on a specific technology and/or set the efficiency bar too...

		CAPHCC/PHCC SV shares the opinion that a “viable electric alternative” should not be limited to a single technology, such as a heat pump.  Rather, it should allow product solutions that provide the customer with the same or better performance as the g...

		Prior to adopting an all-electric ordinance, the County of Sacramento should consider how the ordinance may be enforced, whether there is available electric product in the market for consumers to adopt, and what products are considered acceptable to i...

		1. A single electric product or combination of electric products that:

		a. Does not cost more to operate than the gas product being replaced.

		b. Can provide an equivalent or better performance as the gas product being replaced;

		c. Can fit within the existing footprint of the gas product being replaced, or fit the existing space without significant modification;

		d. Does not require an upgrade to the building’s electrical service infrastructure;

		e. Does not cost the customer more to replace than an Ultra Low NOx unit would, including all equipment, parts, electrical, and labor; and

		f. The product is readily available for purchase for emergency replacements.

		Measure GHG-04: Increase Efficiency and Electrification of Existing Commercial/Nonresidential Buildings and Facilities proposes adopting an all-electric ordinance for building permit applications filed on or after January 1, 2023, or 6 months after th...

		While commercially available electric product could satisfy the hot water and space heating demand of certain business sectors, we suggest that the County further evaluate the impact this ordinance may have on business owners. For example, many restau...

		As the County of Sacramento works with the Statewide Reach Codes Team to develop a cost-effectiveness analysis to serve as the basis for their reach code, CAPHCC/PHCC SV respectfully requests that all costs, including equipment, utility electrical inf...

		Measure GHG-06: Increase Energy Efficiency and Electrification of Existing Residential Buildings proposes an all-electric ordinance for space and water heater replacements and requirements for additions and alterations to upgrade the electrical panel ...

		SMUD currently has programs to incentivize fuel switching and electrical upgrades, and additional statewide programs are expected to begin in 2023, which may offer additional funding to help consumers proactively adopt heat pump technology, however, w...

		SMUD’s 2030 Zero Carbon Plan, for instance, is primarily focused on decarbonizing its electricity supply and only accounts for electrifying the equivalent of 154,000 homes by 2030.   SMUD’s incentives are only projected to electrify 26% of Sacramento ...

		CAPHCC/SV respectfully suggests that the transition from 80% efficient gas appliances to 100% electric appliances is a major challenge.  The process needs to be ‘stepped’ to accommodate industry and consumer acceptance.  Additionally, we suggest requi...

		CAPHCC/PHCC SV strongly urges the County Office of Planning and Environmental Review to analyze available cost data and work with the County Board of Supervisors to determine the financial impact an electrification ordinance would place on their const...

		The Plumbing Heating Cooling Contractors of California and Sacramento Valley thanks the environmental planning staff and county supervisors for the opportunity to provide feedback on the County of Sacramento’s CAP.  We stand ready to serve our communi...

		Respectfully Submitted,

		Tracy Threlfall Chief Executive Officer, PHCC of California

		Executive Director, PHCC of the Sacramento Valley

		Cc:  PHCC of the Sacramento Valley Board of Directors

		PHCC of California Board of Directors

		E. Truskoski;

		B. Ahee;

		R. Wolfer;

		Chair County Supervisor Nottoli;

		Vice Chair County Supervisor Desmond;

		County Supervisor Kennedy;

		County Supervisor Serna;

		County Supervisor Frost




Sheet1

		Submission Date		First Name		Last Name		Email		What do you consider to be a "viable electric alternative" to traditionally installed natural gas water heaters and/or furnaces?		What criteria should be met to establish what is and what is not considered viable?		Are electric water heaters and/or furnaces readily available for purchase?		What is the typical order lead time?		Do you stock electric water heaters and/or furnaces?		Can converting natural gas water heaters and/or furnaces be done on an emergency basis?		Does an ordinance, such as requiring "all permitted space and water heating changeouts to use electric equipment" place an additional cost burden on your customers?		If yes, BY PERCENTAGE, how much more would a customer converting from gas to electric pay compared to installing a 'like for like' gas appliance?		At the bottom of this Constant Contact is a link to the 2022 Sacramento Climate Action Plan.  Please take a moment to review pages 21-25 and provide any comments you wish PHCC of the Sacramento Valley to share with the Sacramento County Planning and Supervisors on your behalf.                                                        Remember EVERY COMMENT COUNTS!!!.

		Sep 22, 2022		Leon		Kelly		leon@lekenterprises.com		None		The electric grid has to be enlarged and protected		Yes				No		No		Yes		With the cost of rewiring their houses more than 100%		Mandating a change to all electric when it's blatantly obvious our power grid can't even keep up with the current demand is, in my opinion, idiotic. when do our elected leaders come to their senses and realize there are serious consequences to all of these PC, rash decisions?

		Sep 21, 2022		Tom		Alkire		tom@rep-west.com																		Evolution not Revolution will produce better results for the County.  The transition from 80% efficient gas appliances to 100%+ electric appliances is a major challenge.  The process needs to be "stepped" so all aspects of the industry and your constituents are ready and accepting.   
#1.  Stop allowing utilities and their brokers to incentivize the installation of gas appliances with efficiency rates below 90%.  
#2. Require 90% as a minimum efficiency for gas appliances in going into commercial / non-residential buildings for a transition period of time.  These products will reduce carbon emissions significantly, and immediately.
#3.  Incentivise electric panel upgrades at both commercial and residential levels so buildings and homes are at least ready.  
#4. Health & Safety of the residents of the County.  Reach Goals should never create a health and safety hazard.  Water and space heating equipment are considered health and safety products.  Regulations forcing change before the industry and/or buildings are ready, has the makings of a health and safety hazard.

		Sep 20, 2022		Pat		Bender		pat@dabendermechanical.com		a heater that can be place without changing the electrical panel and wires		Is a power source available		No		1 week to 8 months		No		No		Yes

		Sep 20, 2022		Joseph		Snyder		jsnyder@mark-three.com		Nothing. We aren't able to support our current demand for electricity. Now there has been legislation to do away with producing gas powered cars for California which is going to strain our electricity demand further.		Resources, workforce, cost,		No		Some are redily available, but those dont meet specs on jobs. All electrical products have several week to several month lead times.		No		Yes		Yes		In most rural counties PG&E pricing far supersedes the price of neural gas by over 100%		The push for taking this entire state to electric products may be an acceptable path over the next 100 years, but we are currently having rolling blackouts that are costing lives. we cant sustain the power requirements we currently have. Signs are posted on freeway overpasses to reduce power use between 4 and 9. This is because we aren't keeping up. Forcing construction to continue to use these products will only make things worse. A solution would be to put Electrical construction classes back in high schools to help with the shortages we have in electricians.

		Sep 19, 2022		Jared		Goodreau		jared@jmgmechanical.com		Sanc02		No major electrical upgrades and/or draw		Yes		Sanc02 is in stock. Hybrid heaters are typically 20 weeks plus out.		No		No		Yes		25% or more		I believe the being green and more energy efficient is a great goal, however, our current infrastructure will not accommodate the additional demands placed on the electrical system, as shown during the last heat wave. If we continue to add electrical demand(electric cars/trucks, plumbing and hvac equipment), without increasing the production, it is going to take less "abnormalities" to cause substantial impact to our power grid. We are putting the cart before the horse and I see the problems brewing for the future.

		Sep 19, 2022		Dan		Bonetti		dbonetti@bonettiplumbing.com		Std Electric if any		down time and cost		Yes		2 days to 1 week		No		No		Yes		100 - 500 %		What happens when the power goes out, no lights, cooking, heat or hot water and no gas generators to keep your food cold as these are being outlawed also.  Our Governor has already asked during the hot days we had last week to not charge your EV what happens when everyone has moved from gas to elec. appliances and all cars are EV ?

Also to replace a current gas water heater runs about $2,000 to move up to a Heat Pump WH requires, a dedicated electric circuit and a large breaker.  If there is not enough room in the existing panel as in older homes it will then require a complete new panel and PG&E upgrade.  These also a PVC flue so the old flue will need to be removed and replaced up thru the roof, they also condensate so a condensate drain line will need to be installed and if the heater is not on a exterior wall a condensate pump will need to be installed.  All of this required work will require a Plumbing and a Electrical contractor to complete the job.  This will take what would be a 3 -4 hour job and make it a a 2 - 3 job.  o from $2,000 up to as much as $10,000

And the residents will not be out of hot water for 1 day but could be up to a week.  No longer can a contractor give standard quote over the phone but it will now require a site visit to check out the electrical system, venting options, and condensate drain issue and may go from free estimates to charging. As contractors are being impacted with labor shortage like everyone, it would be a day to come out to review and another day to give a bid and then another couple of days to get everything installed and up and running. So from a few hour job to a few day job and a huge cost impact.

		Sep 19, 2022		John		Steele		jsteele@cfmequip.com		None		Grid reliability and cost		No		27 weeks		No		No		Yes		$3000 per year!		This should not even be considered until a reliable electric grid has been established, after that I am open to the conversation, this is a bad call for every homeowner in California.

		Sep 19, 2022		GARY		LATHE		gary.lathe@ferguson.com		HYBRID'S BRADFORDWHITE		???????????		Yes		IN STK RE2H65 - 80		Yes		No		Yes		25-30% MORE		FOR THE LIFE OF ME I CAN'T FIGURE OUT WHY WE HAVE THIS NEED TO CUT OFF THE RIGHT ARM THAT HAS BEEN FEEDING US FOR 100 YRS! AND  GO TO THE LEFT HAND THAT HAS NO INFASTRUCTURE JUST A KNEE KICK WE NEED TO GO ELECTRIC! BLEND IT IN PEOPLE U CAN'T DO IT ALL AT ONCE! LOOK AT THE CAR SITUATION! STUPID! POINT BEING A MULTI CHARGING SYSTEM  NEAR WILLITS!!
ALOT OF TRAFFIC THERE!







 

 

1820 Tribute Road, Suite A 
Sacramento, CA 95815 

September 27, 2022 
 
 
 
 
Todd Smith, Principal Planner 
Office of Planning and Environmental Review 
County of Sacramento 
827 7th Street 
Sacramento, CA 95814 
 
 
Re: Revised Final Climate Action Plan 
 
 
Dear Mr. Smith: 
 
On behalf of the Plumbing Heating Cooling Contractors of California (CAPHCC) and the Plumbing Heating Cooling 
Contractors of the Sacramento Valley, (PHCC SV), we appreciate the opportunity to comment on the County of 
Sacramento’s Revised Final Climate Action Plan (CAP), with regards to proposed implementation dates and the 
feasibility of Greenhouse Gas (GHG) reduction strategies GHG-04 and GHG-06. 
 
CAPHCC/PHCC SV is the largest chapter of a federation of local, state, and national associations representing 
licensed and bonded plumbing and HVAC residential, commercial, and industrial contractors.  We are the nation’s 
oldest trade association, founded in 1900, and are dedicated to training and advocating for Plumbing-Heating-Cooling 
Contractors’ businesses in California, and more specifically, in the greater Sacramento area.  We are dedicated to the 
advancement and education of the plumbing and HVACR industry for the health, safety and comfort of society, and 
protection of the environment.  A significant number of individuals, families, businesses, and industries rely on PHCC 
Member/Contractors to provide their hot water and space heating needs in the greater Sacramento area.  
 
Our PHCC Member/Contractors are dedicated to partnership with the state of California and the County of 
Sacramento in achieving its climate goals.  We recognize that Sacramento County is committed to decarbonizing the 
region by 2030, through Sacramento Municipal Utility District’s (SMUD) investment in clean electricity generation 
and reducing source emissions from natural gas appliances.  We respectfully suggest that grid reliability and market 
acceptance of electric and low emission technologies cannot be compromised for the County to decarbonize 
successfully.   
 
Policies surrounding GHG emission reductions, such as building ordinances prohibiting natural gas hookups, should 
not limit technology solutions that can reduce emissions.  Policies that focus on a specific technology and/or set the 
efficiency bar too high, may have a negative impact on the County’s goals in the area marketplace.  CAPHCC/PHCC 
SV recommends the County not limit electric technology to heat pumps, or eliminate the ability to use Ultra Low 
NOx technology until the market has had enough time to fully evaluate the potential impacts on our customers, and 
our Member/Contractors.   
  



 

 

 
CAPHCC/PHCC SV shares the opinion that a “viable electric alternative” should not be limited 
to a single technology, such as a heat pump.  Rather, it should allow product solutions that 
provide the customer with the same or better performance as the gas product being replaced, 
as well as being cost effective.  CAPHCC/PHCC SV also supports our industry affiliate suppliers 
and respectfully requests the County form a technical advisory committee to evaluate market 
readiness for electric technologies.   
 
Prior to adopting an all-electric ordinance, the County of Sacramento should consider how the ordinance may be 
enforced, whether there is available electric product in the market for consumers to adopt, and what products are 
considered acceptable to install.  CAPHCC/PHCC SV suggests that the County adopt a framework for a “viable 
electric alternative” for water and space heating.  Our suggestions for this framework are shown below: 
 

1. A single electric product or combination of electric products that: 
a. Does not cost more to operate than the gas product being replaced. 
b. Can provide an equivalent or better performance as the gas product being replaced; 
c. Can fit within the existing footprint of the gas product being replaced, or fit the existing space 

without significant modification; 
d. Does not require an upgrade to the building’s electrical service infrastructure; 
e. Does not cost the customer more to replace than an Ultra Low NOx unit would, including all 

equipment, parts, electrical, and labor; and 
f. The product is readily available for purchase for emergency replacements.   

 
Measure GHG-04: Increase Efficiency and Electrification of Existing Commercial/Nonresidential Buildings and 
Facilities proposes adopting an all-electric ordinance for building permit applications filed on or after January 1, 2023, 
or 6 months after the availability of a cost-effectiveness study prepared by the California Statewide Codes and 
Standards Reach Codes Team (Statewide Reach Codes Team), whichever is later, for buildings that are three stories 
or less.  While the ordinance is triggered by a permit value of $200,000 or an addition of 1,000 or more square feet, 
requiring water heating and space heating to be electric may present a challenge for building owners.   
 
While commercially available electric product could satisfy the hot water and space heating demand of certain 
business sectors, we suggest that the County further evaluate the impact this ordinance may have on business 
owners. For example, many restaurants, particularly in our Asian-American community, rely on ‘blue flame’ gas-fired 
cooking in their restaurants. Also, restaurant and other small business owners, including landlords operate on small 
margins, and have been some of the greatest impacted by COVID. Ordinances that significantly drive up the cost of 
operation, would force business owners and/or landlords to pass those costs on to customers, or be forced to close 
their doors.   
 
As the County of Sacramento works with the Statewide Reach Codes Team to develop a cost-effectiveness analysis 
to serve as the basis for their reach code, CAPHCC/PHCC SV respectfully requests that all costs, including 
equipment, utility electrical infrastructure upgrades, customer electrical service panel upgrades, materials, and labor 
be included when assessing whether a measure package is considered a cost-effective “viable electric alternative.”  
For the purposes of developing accurate cost models, we recommend the County of Sacramento work with our 
Member/Contractors to ensure current and accurate cost figures are used. Utility workpapers, ex-ante program 
evaluations, and proxies for estimating equipment and labor costs like RS Means, may not accurately reflect the 
current cost of equipment, installation, product lead times, electrical infrastructure, or capture market variables that 
are not yet known.  PHCC SV Member/Contractors are experienced in providing the real-world cost estimation for 



 

 

labor and equipment that would accurately reflect the area’s need for these services, and to 
ensure adopting “viable electric alternatives” will not negatively impact consumers.  
Additionally, equipment manufacturers should be included to help the County understand the 
product landscape. 
 
Measure GHG-06: Increase Energy Efficiency and Electrification of Existing Residential Buildings 
proposes an all-electric ordinance for space and water heater replacements and requirements 
for additions and alterations to upgrade the electrical panel and circuits for space and water heating, pending a cost-
effectiveness study prepared by the Statewide Reach Codes Team.  Like the comments on GHG-04, 
CAPHCC/PHCC SV recommends that the County work with PHCC Member/Contractors, as well as the Statewide 
Reach Codes Team, to develop a cost-effectiveness analysis that includes equipment, utility electrical infrastructure 
upgrades, customer electrical service panel upgrades, materials and labor included when assessing whether or not a 
measure package is considered a cost-effective “viable electric alternative.” 
 
SMUD currently has programs to incentivize fuel switching and electrical upgrades, and additional statewide programs 
are expected to begin in 2023, which may offer additional funding to help consumers proactively adopt heat pump 
technology, however, while incentives help alleviate some of the cost-burden for consumers, the County should not 
factor incentives into the cost-effectiveness equation, as they are not guaranteed, nor can they accurately predict the 
impact of these changes in all marketplaces in Sacramento County. 
 
SMUD’s 2030 Zero Carbon Plan, for instance, is primarily focused on decarbonizing its electricity supply and only 
accounts for electrifying the equivalent of 154,000 homes by 2030.   SMUD’s incentives are only projected to 
electrify 26% of Sacramento County’s 593,279 housing units.   Requiring homes to electrify space and water heating 
end-uses and upgrade their electrical panels without incentives will place a significant financial burden on consumers, 
especially low-income residents.  Additionally, the County could work with SMUD to analyze project installation 
costs obtained through their incentive programs.  It should be noted, however, that statewide incentive programs are 
available on a first come, first serve basis, and are not earmarked for specific counties.  As the data suggests, there is 
a significant gap in funding needed to help all of Sacramento County’s consumers to electrify their homes.   
 
CAPHCC/SV respectfully suggests that the transition from 80% efficient gas appliances to 100% electric appliances is 
a major challenge.  The process needs to be ‘stepped’ to accommodate industry and consumer acceptance.  
Additionally, we suggest requiring 90% as a minimum efficiency for current gas appliance installation in both 
commercial and residential buildings for a specified period of time, and the concurrent incentivization of electrical 
panel upgrades/changeouts in order to accommodate this new criteria. 
 
CAPHCC/PHCC SV strongly urges the County Office of Planning and Environmental Review to analyze available cost 
data and work with the County Board of Supervisors to determine the financial impact an electrification ordinance 
would place on their constituents, in particularly disadvantaged communities, and determine how to secure funding 
or include exceptions to the ordinance.  We further suggest that this analysis be included in the final adopted Climate 
Action Plan. 
  



 

 

 
The Plumbing Heating Cooling Contractors of California and Sacramento Valley thanks the 
environmental planning staff and county supervisors for the opportunity to provide feedback on 
the County of Sacramento’s CAP.  We stand ready to serve our community and are at your 
service. 
 
Respectfully Submitted, 
 

 
Tracy Threlfall 
Chief Executive Officer, PHCC of California 
Executive Director, PHCC of the Sacramento Valley  
 
Cc:  PHCC of the Sacramento Valley Board of Directors 
 PHCC of California Board of Directors 
 E. Truskoski;  
 B. Ahee;  
 R. Wolfer;  
 Chair County Supervisor Nottoli;  
 Vice Chair County Supervisor Desmond;  
 County Supervisor Kennedy;  
 County Supervisor Serna;  
 County Supervisor Frost 



From: Marco Gonzales
To: PER. climateactionplan
Subject: Make sacramento county greener
Date: Tuesday, September 27, 2022 3:29:53 PM

EXTERNAL EMAIL: If unknown sender, do not click links/attachments.

Staff Public Comment,

Please invest in existing neighborhoods, not in sprawl and support affordable housing. Invest
in net-zero building. improve transit public, maintain natural habitats, and be firm in
commitments on how to make sacramento county greener. Stop the sale of gasoline powered
gardening equipment, we have electric gardening equipment now. Please. Thank you

Marco Gonzales 
mlgonzales99@gmail.com 
2709 6th Avenue 
Sacramento, California 95818

mailto:info@email.actionnetwork.org
mailto:climateactionplan@saccounty.net


From: Oscar Balaguer
To: Clerk of the Board Public Email; PER. climateactionplan
Cc: County Executive
Subject: AGENDA ITEM 53 - Sep 27 Board Meeting, CAP Adoption
Date: Tuesday, September 27, 2022 12:27:31 PM
Attachments: 2022-09-27, SacCAP Fnl Adopt Dft, 350 Cmmt.pdf

EXTERNAL EMAIL: If unknown sender, do not click links/attachments.
Dear Clerk of the Board and County Staff, 

Please accept and distribute as appropriate attached 350 Sacramento comments on the
County's draft Climate Action Plan.  We are submitting consistent with the Sep 27 closing date
stated on the County's CAP web page.

Please advise if any issues.

Thank you very much,
Oscar

mailto:oscarbal@hotmail.com
mailto:BoardClerk@saccounty.net
mailto:climateactionplan@saccounty.net
mailto:CountyExecutive@saccounty.net



 
 


350 SACRAMENTO, Suite 116 - BREATHE BUILDING, 909 12th St., Sacramento 
Mail: PO Box 16167, Sacramento, CA 95816  − www 350sacramento.org  --  info@350sacramento.org 


 
September 27, 2022 


County Supervisors via Clerk of the Board 
BoardClerk@saccounty.gov 


Honorable Don Nottoli: Chair, District 5 
Honorable Phil Serna: District 1 
Honorable Patrick Kennedy: District 2 
Honorable Rich Desmond: District 3 
Honorable Sue Frost: District 4 


County Planning and Environmental Review 
ClimateActionPlan@saccounty.gov 


Via Email Only 


FINAL (ADOPTION) DRAFT CAP: 350 SACRAMENTO COMMENTS 


Dear County Supervisors and Staff: 


We appreciate the opportunity to comment on the subject draft (Climate Action Plan (CAP). 
We here collate and update our previous comments.1  We recognize that the County has 
again reduced claimed greenhouse gas (GHG) reductions from a number of measures; and 
we believe many measures, if implemented, could yield significant GHG reductions. 
Unfortunately, we continue to be alarmed by the CAP’s continued lack of urgency and lack of 
certainty about how the County will implement the plan.  


The need to rapidly de-carbonize our economy is well documented in County documents and 
elsewhere, but the CAP does not reflect this urgency. Particularly serious is the failure to 
meaningfully consider needed changes to the County’s de facto land-use policy as a way to 
reduce vehicle miles traveled (VMT). As discussed below, the failure to come to grips will the 
impacts of sprawl2 development will increase high VMT and GHG emissions in the 
unincorporated County. 


A more ambitious CAP would speak squarely to the most pressing planning need of our time 
and would enable the County to best compete for State and federal climate-action funding.  


                                                
1  350 Sacramento (350 Sac), ECOS, Sierra Club, July 16, 2020.  
 350 Sac, September 24, 2020.  
 350 Sac, November 19, 2020. 
 350 Sac, January 18, 2021 
 350 Sac, April 9, 2021 
 350 Sac, October 8, 2021 
 350 Sac, March 23, 2022 
2  “Sprawl” refers generally to disjunctive development remote from existing built-up areas and typically 


relying on auto transport to access urban jobs and services. In these comments we use “spawl” to refer 
specifically to pending development projects currently proposed outside Sacramento County’s adopted 
growth boundaries, characterized in the County’s 2011 GPU EIR as “scattered, or leapfrog” 
development, and requiring General Plan Amendments for approval; hence “GPA Projects”. 
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These Four Factors work together to make an ineffective CAP such as this one worse than 
none:  


1. Permit Streamlining 
2. CEQA Concerns 
3. The County’s Sprawl Bias  
4. Unreliable Measures and Implementation 


Comments Index. Our present comments are organized under the above four headings: 


1. Permit Streamlining 


2. CEQA Concerns 
A. The CAP Lacks Appropriate CEQA Analysis. 
B. The County’s Claim Would Damage CEQA. 
C. The County Reneges on Mitigation Commitment by Excluding General Plan 


Amendment (GPA) Projects. 
D The CAP is Inconsistent with the County’s 2011 Mitigation Commitments. 
E. The CAP is Inconsistent with the County Phase 1 CAP. 
F. The CAP is Inconsistent the with SACOG’s 2020 MTP/SCS. 
G. The CAP’s GHG Projections Are Based on Obsolete and Incomplete Data. 
H. County Response to Comments. 


i. History of County CAP Non-Compliance 
ii. EIR Addendum:  Underlying Premise is Incorrect 
iii. Land Use Policies and VMT 
iv. Phase 1 Plan and Land Use 


3. The County’s Sprawl Bias 
A. The Imperative to Use Land Use Authority to Reduce VMT. 
B. We Have Previously Asserted with Substantial Evidence the Following:  


i. County growth plans will increase VMT. 
ii. Most County growth could be accommodated by infill. 
iii. The County’s proposed mitigation of sprawl was not evaluated. 
iv. The County’s reliance on a conceptual carbon-offset program. 


C. County Response to Comments. 
i. GHG Modeling and GPA Projects. 


4. Unreliable Measures And Implementation 
A. Key CAP Measures Are Not Enforceable, Funded, Specific, and/or Substantiated. 
B. The Implementation and Monitoring Strategy is Not Credible. 
C. The CAP Relies on a Speculative and Inappropriately Administered Carbon Offset 


Program. 
D. The Adjusted BAU Scenario is Unsubstantiated. 
E. Partnerships with other Agencies Are Not Substantiated. 
F. Potential Measures are Discarded Without Substantial Evidence. 
G. Feasible Measure Green Procurement Not Considered. 
H. Future Use of Un-quantified Measures Will Require CEQA Analysis. 
I. County Response to Comments 


CAP Implementation awaits feasibility, coordination, and funding. 


Most of our citations are to previous comments which in turn cite to primary sources. Cited 
documents are incorporated by reference. 
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1. PERMIT STREAMLINING. 


Future development projects can rely on the CAP’s environmental assessment and need 
only comply with the CAP’s mitigation measures, no matter how weak. The CAP’s 
deficiencies are thus baked into future Sacramento County climate action indefinitely. This is 
why a bad CAP is worse than none—subsequent improvement at the project-level is 
extremely unlikely.  


Moreover, although the County now asserts that pending GPA projects will not be covered 
for streamlining under the CAP.  Since the County claims that environmental review for CAP 
measures was adequately provided by the County’s 2011 GPU FEIR,3 it could similarly 
claim that GPA projects could adopt the same measures without needing further CEQA 
review. 


2. CEQA CONCERNS 
Avoiding full environmental review is the CAP’s lynchpin, circumventing CEQA’s normal 
requirements for substantial evidence and enforceable measures. This also avoids formal 
consideration of policy options and “smart growth” strategies to reduce growth-induced VMT. 
Decision-makers are deprived of the opportunity to formally consider such consequential 
alternatives, and the public is left in the dark regarding their elected officials’ positions on 
such policies. More than a technical deficiency, circumventing full environmental review 
allows a weak, “pie in the sky” CAP that would facilitate increased GHG emissions. 


A. The CAP Requires CEQA Analysis. The County’s failure to conduct CAP-specific 
CEQA review hinges on seven assertions. We believe all seven are incorrect4 and that a 
new analysis is needed because project-related circumstances have changed since 
2011.5  


B. The County’s Claim Would Damage CEQA. The County conflates general plan and 
project-level EIR requirements. Since a “qualified” CAP obviates further project-level 
GHG environmental review for complying projects, at its heart the County’s contention is 
that a 2011 general plan analysis suffices for 2022 project-level mitigation. If this were to 
stand, local agencies at all levels will find it expedient to devise programmatic plans for 
all CEQA impacts, tiered from their general plans, streamlining CEQA review and 
immune from CEQA challenge—as the County would claim the specifics of this CAP are. 
Freedom from judicial review will inevitably degrade the quality of such programmatic 
plans, contrary to the intent of CEQA. 


C. The County Reneges on Its Mitigation Commitment by Excluding Projects Outside 
Its Growth Boundaries. The County now, for the first time, in a one-sentence statement, 
without explanation or justification, states that the CAP will no longer apply to the four 
large, currently planned or any future GPA projects.6 This might have the ostensibly 
positive effect of excluding them from CAP streamlining. More profoundly, however, it 


                                                
3 350 Sac. October 8, 2021, I.C, “Addendum Assertion 4”, p. 5.  
4  Ibid. Section I,C, pp. 3-7. 
5  Ibid. Section I.E, pp. 7-10. 
6 County of Sacramento “Climate Action Plan”, August 2022, p. 2. 
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reneges on the County’s 2011 mitigation promise to adopt a CAP addressing all of the 
GP’s GHG impacts. 


The rational for CAPs under CEQA is that GHG emissions are by nature ubiquitous and 
interlocking. They need to be addressed at a program-wide level, where fundamental 
policy options can be considered during the EIR alternatives analysis. Such broad policy 
strategies can’t be assessed at the individual project level. Consideration of policy-level 
strategies, instead of business-as-usual, individual project review, is why the County’s 
2011 promise of adopting a CAP (“within one year”) could be credibly counted as 
mitigation for future GHG impacts.  


Now, the County intends that GPA projects proceed under individual, project-level GHG 
analysis – exactly as if the County had never promised a CAP!  


The County thus excludes from its promised (now ten years overdue) mitigation its 
largest, furthest distant VMT/GHG-inducing projects.7 The four GPA developments 
together plan for more than 55,000 new homes. For comparison, per SACOG, only 
37,000 new homes will be needed in the unincorporated County from 2016 through 2040, 
and the County has estimated that 33,000 of these could be accommodated through 
infill.8  


D The CAP is Inconsistent with the County’s 2011 Mitigation Commitments. 350 Sac 
has previously shown that the County has breached most promises it made in adopting 
2011 FEIR mitigation measure CC-2 relating to the contents of the CAP.9,10 


E. The CAP Is Inconsistent with the County Phase 1 CAP, “Strategy and Framework 
Document”, as previously documented.11  The Phase 1 CAP was part of the County’s 
2011 mitigation package and was adopted as providing policy-level direction for the 
current CAP. Now, according to the County, the current CAP conveniently “supersedes” 
the earlier document.12  (See also these comments, Section. 2.H.iv). 


F. The CAP Is Inconsistent with SACOG’s 2020 MTP/SCS, as previously documented.13 


G. The CAP’s GHG Projections Are Based on Obsolete and Incomplete Data, as 
previously documented.14 


H. County Responses to Comments.  


                                                
7  County of Sacramento, CAP, Measure GHG-23: “These master plans contribute to increased VMT 


and associated GHG emissions”, and Table 5, p. 36. 
8  County of Sacramento. 2030 General Plan, 2020 Annual Report. March 24, 2021.  
9 350 Sac. October 8, 2021, Section III.A.1, pp. 1415 
10  350 Sac, “NewBridge Specific Plan: Comments”, Section II, p. 3, August 8, 2020. 
11 350 Sac. October 8, 2021, Section III.A.2, pp. 15-16.  
12  County pf Sacramento, “Response to Public Comments”, p. 3, September 2022. 
13  350 Sac. October 8, 2021, Section III.A.3, pp. 16-17. 
14  350 Sac, April 9, 2021, Section II.E. "What's Needed", Item 1, p. 4.  350 Sac. October 8, 2021, 


Section III. B.1, p. 20.   
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i. History of County CAP Non-Compliance. Without acknowledging or addressing our 
previous relevant and specific comments15, the County now asserts without 
substantiation that it “has a long history of taking actions to demonstrate compliance 
with the requirements of Mitigation Measures CC-1 and CC-2”16 and, “the County has 
a long history of taking actions to fund and implement programs that support GHG 
reduction measures”.17  We take this opportunity to amplify our previous comments 
regarding the County’s GHG-mitigation achievements, in the hope of encouraging 
timely and reliable future implementation.  (See these comments, Attachment 4.) 


ii. EIR Addendum:  Underlying Premise is Incorrect.  The County states: 


“The underlying premise of an Addendum is that … a certified EIR, … included a 
full alternatives analysis (as in this case the General Plan EIR).” 


We agree. However the County’s 2011 GPU EIR did not in fact include any analysis 
of the County’s adopted mitigation for GPA projects, GP Policies LU-119 and LU-120.  
To the contrary, the FEIR concluded that GPA projects would cause significant 
impacts mitigable only through phased development and identified three 
environmentally superior alternatives.  These conclusions were ignored in the 
County’s adoption action, and its Findings of Fact provided neither analysis 
discrediting the FEIR’s conclusions or a showing that LU-119/120 would adequately 
replace them.18  (See also these comments, Section 3.B.iii.) 


iii. Land Use Policies and VMT.  The County now asserts: 


“General Plan Policies LU-119 and LU-120 [allowing GPA projects]… were 
developed with the primary objective of reducing VMT and include 
requirements related to … high densities to support transit; … a jobs-
housing balance that reduces the need for long commutes ... design that 
will enable residents to walk, ride bicycles, or take transit ….”19, 


It strains credulity to suggest that Supervisors voted to allow remote residential 
projects beyond the growth boundary for the primary purpose of reducing VMT.  The 
rationale at the time, for better or worse, was that the 2008 recession was 
confounding attempts at rational planning.  The 2011 GPU FEIR is explicit in finding 
that permitting projects outside the growth boundary is inconsistent with smart growth 
principles and would cause significant impacts.  We have commented that the 
County’s pending vastly excessive entitlement of sprawl GPA projects will cause 
dispersed development impossible to serve with transit.  Creating a desired 
jobs/housing balance is the intractable holy grail of urban planning, and claiming that 
LU-119/120 will create one is unsubstantiated. In addition, onsite refinements like 
pedestrian paths and bike lanes cannot mitigate because increasing VMT is inherent 
in remote development. 


                                                
15  350 Sac. October 8, 2021, Section III.A.1, p. 14. 
16  County of Sacramento, “Responses to Public Comments” (“Responses”), p. 3, August 2022.  CC-1 


and CC-2 comprise the 2011 FEIR’s GHG mitigation commitments. 
17  County of Sacramento, “Responses” p. 12. 
18  350 Sac, “NewBridge Specific Plan: Comments”, Section II, pp. 4-7, August 8, 2020. 
19  County of Sacramento, “Responses”, p. 14. 
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iv. Phase 1 Plan and Land Use.  The County now asserts: 


“The [Phase 2 CAP] strategy document does not, however, indicate that the 
Final CAP is the appropriate mechanism for changing land use patterns.” 


Formulation of a CAP is indeed the place where programmatic GHG-reduction 
strategies should be considered, seriously and in detail. This includes land-
use options, as is consistent with voluminous State guidance. Our previous 
comments quote the Phase 1 CAP at length. This is one example:  


“Sacramento County determines land use patterns, which in turn affect … GHG 
emissions…. As VMT is directly tied to how communities are planned and 
developed, reducing VMT will require changes to … land use … practice.20  
(See also these comments, Section 2.Ei.) 


3. THE COUNTY’S SPRAWL BIAS  
The environmental benefit of program-level CAPs over business-as-usual project-level GHG 
mitigation, is that because GHG emissions are by nature ubiquitous and interlocking, they 
need to be addressed at the programmatic level, where fundamental policy options can be 
considered during the EIR alternatives analysis. Such broad policy strategies can’t be 
assessed at the individual project level.  


However, Sacramento County has refused in its CAP to present a meaningful analysis of a 
“Smart Growth” alternative as a means of reducing VMT, and continues to assume ongoing 
high VMT/GHG sprawl development beyond the County’s adopted growth boundary. The 
CAP provides vague assurances that impacts will be dealt with through onsite measures 
(which cannot reduce VMT inherently induced by disjunctive development); and by carbon 
offsets (which would be provided through a program described only conceptually, and so are 
of uncertain effectiveness and legality).  


The existing oversupply of approved projects ready for build-out means that further entitling 
the County’s pending sprawl projects will not help Sacramento’s housing crisis. As cited 
below, the nearly fourfold over-abundance of past and pending entitlements means that 
future build-out will occur in a fragmented pattern, increasing VMT, and making the County’s 
proposed transit mitigation plans21 impossible. 


Instead of providing solid measures to increase infill development, the CAP cites existing 
policies and past planning, both of which have be been ineffective in shifting development 
patterns because of the County’s heretofore reliable approval of sprawl proposals providing 
more attractive opportunities for land speculation.  


A. The Imperative to Use Land Use Authority to Reduce VMT. On-road traffic is the 
largest source of GHG emissions in Sacramento County and in California. The State has 
long and clearly maintained that, notwithstanding future phase-out of new petrol-fueled 
autos, reducing VMT through changes in local land use is critical to meeting the State’s 


                                                
20  350 Sac. October 8, 2021, Section III.A.2, pp. 15-16. 
21  County of Sacramento. “Jackson Corridor Development Projects Transportation Mitigation Strategy”. 


July 23, 2019 
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GHG targets.22  This understanding is also reflected in Sacramento’s County’s “Phase 1 
CAP, Strategy and Framework Document”, as referenced in Section 2.E of these 
comments.  


The first principle in getting out of a hole is to stop digging. Inefficient long-lived urban 
infrastructure will lock-in high GHG emissions for decades if not generations, whereas 
planning now for compact and resource-efficient urban growth could reduce global GHG 
emissions by 23-26% by 2050.23  In California, roughly 35% of all carbon footprint 
abatement potential statewide is from activities at least partially within the control of local 
governments.24 


However, as noted in these comments, Section 4.A, the effectiveness of CAP measures 
to reduce VMT is far from certain. 


B. We Have Asserted with Substantial Evidence the following: 
i. County growth plans will increase VMT.  County plans and past practice are 


characterized by entitling far more land for development than needed within the 
County’s planning horizon, much of it beyond the adopted growth boundary.  This will 
cause fragmented development, induced VMT, GHG emissions, and other 
environmental and fiscal effects not subject to prior cumulative impact analysis.25 26 


                                                
22  “SCS [SB 375] implementation relies on local and regional agency decisions about where to allow 


development …. many local agencies have not successfully advanced infill and climate-smart 
development as needed. Instead of planning for new homes, shops, and workplaces within priority 
growth areas, too often growth is still being planned for land outside existing communities …. All 
levels of government need to support and incentivize projects that allow for shorter trips, in both 
urban and rural areas, by bringing jobs and daily needs closer to homes.” California Air Resources 
Board, “Draft 2022 Progress Report, California’s Sustainable Communities and Climate Protection 
Act”, June 2022. 


23  “The infrastructure that will be constructed concomitant with urban land expansion will lock-in patterns 
of energy consumption that will persist for decades if not generations. Furthermore, given past trends, 
the expansion of urban areas is likely to take place on agricultural lands and forests, with implications 
for the loss of carbon stocks and sequestration … planning to achieve compact and resource-efficient 
urban growth through co-location of higher residential and job densities, mixed land use, and transit-
oriented development could reduce GHG emissions between 23-26% by 2050 compared to the 
business-as-usual scenario (robust evidence, high agreement, very high confidence)”. IPCC. Climate 
Change 2022: Mitigation of Climate Change. Contribution of Working Group III to the Sixth 
Assessment Report of the Intergovernmental Panel on Climate Change, pp. 8-5 – 8-6. April 2022. 


24  Urban Planning, Volume 3, Issue 2. p. 35. “Carbon Footprint Planning: Quantifying Local and State 
Mitigation Opportunities for 700 California Cities”. 2018,]  


25  350 Sac, April 9, 2021, Sect. II.A, pp.2-3. 350 Sac, October 8, 2021, Section. II.A ,pp. 10-11. 
26 “Local jurisdictions shape the future of their communities through the entitlement of land…. These 


actions result in land use commitments that prove difficult to change in the future, … and often commit 
the community to significant, long- term service costs. When land is entitled and subdivided 
prematurely, before the market demands new housing, the following problems can result: 


 “Threats to health and safety. Lots that sit undeveloped for many years can foster wildfires, flooding, 
erosion, water contamination, poor emergency access, and other health and safety hazards… 


 “Fiscal threats. …local government may have to bear these [public service] costs without the benefit of 
property taxes expected from houses that were planned but remain unconstructed. If development is 
widely scattered, these costs could rise further. 
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ii. Most County growth could be accommodated by infill.27 


iii. The County’s proposed mitigation of sprawl was not evaluated in the County’s 2011 
GPU EIR, and is not supported by evidence, so must be considered in a subsequent 
EIR.28 29 30  (Also see these comments, Section 2.H.2).  


iv. The County’s reliance on a conceptual carbon-offset program to mitigate VMT 
impacts from planned GPA projects is not supported by evidence of feasibility.31 
(See also Section 4.C. in these comments.) 


C. County Response to Comments 
i. GHG Modeling and GPA Projects. The County now asserts: 


“…modeling of GHG emissions … is based on anticipated development 
within the UPA … consistent with … SACOG’s projections of reasonable 
growth … GPA projects are not expressly included … Rather, the growth 
projections … consider the overall growth that is anticipated in the 
region… assumed valid irrespective of potential GPAs. Further, given the 
regional nature of GHG emissions, the precise location of new growth … 
is immaterial… the County [will use] project-specific … EIRs for … GPA 
projects…”.32 


We agree. What’s left unsaid is that SACOG’s growth projections are based on 
adopted local general plans and their land use maps. Projects requiring General 
Plan Amendment are by definition excluded, calling into question the assumption of 
the projections’ validity irrespective of real-world pending (very large) GPA projects. 
Regarding the regional (or for that matter global) nature of GHG emissions, we are 
not concerned with the location of emissions, but the location of sprawl 
development which induces increased emissions, whether projects are built out or 
not. Further, the County ignores the growth-inducing potential of super-abundant 
entitlements; the dispersed, VMT-inducing land use pattern excess entitlements 
cause; and their demonstrated inefficacy in addressing regional housing shortfalls. 
Our explicit comments on these issues await substantive response. Project-specific 


                                                                                                                                                       
 “Fragmented development patterns. Remote or otherwise poorly located developments diminish the 


feasibility, heighten the cost, and worsen the environmental impacts of roads and other public services. 
Such developments also disrupt wildlife habitat and migration corridors. 


 “Market flooding and distortions. The oversupply of vacant lots depresses the value of even well-
designed and well-located lots [e.g., existing infill lots] that could and should be serving … [housing] 
demand…”.  Lincoln Institute of Land Policy. “Arrested Developments, Combating Zombie 
Subdivisions and Other Excess Entitlements”, pp. 6-8. January 2014. Online: 
https://www.lincolninst.edu/publications/policy-focus-reports/arrested-developments 


27  350 Sac, April 9, 2021, Sect. III.A, p. 2. Sacramento County estimates that existing infill capacity 
could accommodate 89 percent of the County’s projected growth need through 2040. 


28 Sacramento County. GPU FEIR, Vol. II, “Mitigation”, 2011 
29  350 Sac,”NewBridge Specific Plan: Comments”, Section II, pp. 4-7, August 31, 2020. 
30  350 Sac, October 8, 2021, Footnote 21 and Sect II.B, pp. 11-12. 
31  350 Sac, March 23. 2022, Sect. II, pp, 7-8. 
32  County of Sacramento, “Responses”, p. 9. 
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analysis of GHG impacts is inconsistent with prior County commitments. (See 
Section 2.C of these comments. 


ii. County infill efforts. The County states: 


“The General Plan focuses on directing future development and 
investment toward previously urbanized communities …  [infill] programs 
have been completed or are in-progress …  a…(LEAP) Grant… [will] 
restart the County’s Infill Program 33…”  


The County General Plan has an abundance of policies supporting infill; and only 
two permit sprawl beyond the adopted growth boundary:  LU-119 and LU-120.  But 
these two policies implement the County’s de facto policy, which the County has 
never failed to apply to any applicant. The result is that on top of 49 thousand 
dwellings the County has already approved, GPA projects would add 55 thousand 
more––far beyond projected need.  The resulting surfeit of cheap, entitled land 
sucks investment away from infill, so that the County’s itemized “infill programs” 
have achieved little.  The LEAP study is great, and we supported the County’s 2020 
application, but our suggestion that it be initiated promptly to inform the CAP awaits 
response.   


4. UNRELIABLE MEASURES AND IMPLEMENTATION  


The CAP’s measures suggest much but lack actionable detail. Instead they again “kick the 
can down the road”, and rely on unfunded and uncertain future planning to detail actions 
which would actually reduce GHG emissions. 


A. Key CAP Measures Are Not Enforceable, Funded, Specific, and/or Substantiated. 
We previously reviewed a number of CAP measures in detail, focusing on ten measures 
which together provide 97 percent of the claimed County GHG reductions, 34,35, and we  
note updates below.  


Unfunded staff work is displayed in Attachment 1 to these comments. The CAP identifies 
substantial staff work for each of the ten measures. (We note below the number of tasks 
for each measure). These tasks are all in addition to routine staff work and no funding 
source is identified. The CAP should identify for each task the resource-need, fund 
source, and planned initiation and completion dates. Absent this information, 
implementation is unlikely, and progress monitoring impossible. 


The percent of total claimed County reductions attributed to each measure is shown in 
parentheses after its title. GHG-10, GHG-06, and GHG-07 provide almost 70 percent of 
the total claimed County reduction. 


GHG-01, Carbon Farming (30% of total claimed County reduction) depends on 
voluntary uptake of carbon farming, encouraged by education and outreach. It lacks 
detail and near-term targets. It is unlikely to meet its (even reduced) target, which 
unfortunately accounts for 30% of all proposed County reductions (Number of Tasks: 2). 


                                                
33  County of Sacramento, “Responses”, p.13. 
34  350 Sac, October 8, 2021, Sect. III.D, pp. 22 ff. 
35  350 Sac, March 23, 2022, Sect II.A, p, 2 ff. 
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Electrification Measures. Attachment 2 supplements the following summary 
statements, providing more detailed analyses, recommendations, and questions 
regarding electrification measures GHG-04, -05, -06, and -07. 


GHG-04, -05, and -07, Contingent on Future Feasibility Studies. Each of these 
measures proposes adoption of a “reach code” that has a more stringent building 
electrification requirement than the State’s basic building code. In addition to standard 
State-mandated cost-effectiveness studies, GHG-04, -05, and -07 will be subject to 
County feasibility analyses. Minimum feasibility parameters for some of the measures 
are started but are not inclusive. Normally, CEQA lead agencies are required to 
determine and take responsibility for the feasibility of proposed mitigation measures 
before proposing them for adoption. However, since the feasibility criteria are not limited, 
they will be subject to currently unknown political determinations at the time of their 
approval, after the CAP itself is scheduled for County adoption. Their final form is 
therefore uncertain and will likely be unknown to decision-makers when the CAP is 
adopted. 


GHG-04, Electrify Existing Commercial (3%), now provides exemptions prior to 2026, 
contingent on mitigation via a carbon-offset program. The CAP proposes such a 
program but offers no plan to establish it. There are still no near-term milestones. Terms 
are contingent on future feasibility study (Tasks: 6).  


GHG-06, Electrify Existing Residential (29%) still lacks near-term targets and a 
credible enforcement program. Terms are contingent on a future feasibility study (Tasks: 
9). 


GHG-07, Electrify New Residential (10%) still lacks substantiation and near-term 
targets. Our previous comments36,37 noted that the assumed number of new homes 
against which GHG reductions and electrification gains are calculated was 
unsubstantiated and appeared inflated based on SACOG’s 2016-2040 growth 
projections, resulting in overstating the claimed benefits.  


The new homes figure has been reduced from 35,000 in the September 2021 Final Draft, 
to 30,540 in the current draft. However, the estimate is still unsubstantiated as to its 
source and is inflated against the 2016-2040 projection cited in our previous comments. 
It is also over-stated against SACOG’s 2021-29 housing-need projection,38 as discussed 
below. 


The CAP (Appendix E) assumes that GHG-07 will apply to 30,540 new homes, of which 
23,210 (76 percent) are identified as single family (SF), and 7,330 (24 percent) as multi-
family (MF).  


According to SACOG’s recent projections, which the County is obligated to reflect in its 
general plan housing element, Sacramento County will need 21,272 new SF and MF 


                                                
36  350 Sac, October 8, 2021, Sect. III.D, pp. 24-25. 
37  350 Sac, March 23, 2022, Sect II.A, p. 5. 
38  County of Sacramento, Board of Supervisors Meeting, Item 40, “PLNP2019-00027. 2021-2029 


Housing Element. General Plan Amendment to update the County’s Housing Element”, July 27, 2021. 
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homes from 2021-2029, or an average of 2,364 per year. Applying the above CAP-
assumed percentages to this annual growth, 1,797 of these homes will be SF and 567 
will be MF.  


As explained in our previous comments, by its terms GHG-07 would apply, between its 
effective dates and 2030 target year, to SF homes for a maximum of seven years and to 
MF homes for maximum of four years. This yields the following calculations for numbers 
of new dwellings subject to GHG-07, pursuant to the SACOG projection: 


New Home Projections, SACOG RHNA versus CAP 


Type SACOG, 
No. / Year 


No. of Years 
Applied 


Total per 
SACOG 


Total per 
CAP 


CAP Over-Estimate, 
Percent 


SF  1,797 7  12,579  23,210 190 % 


MF  567 4  2,268  7,330 323 % 
 


GHG-07, absent substantiation, seems to more than double the number of affected 
homes and claimed climate benefits. We have commented on a similar lack of 
substantiation for numerous other CAP measures and are concerned that these may 
also misstate their claimed GHG-reductions (Tasks: 4). 


GHG-08 Construct Equipment 1%) still lacks near-term targets (Tasks: 2). 


GHG-10, EV Charging (7%) is still unsubstantiated, aspirational, and lacks near-term 
targets (Tasks: 3). 


GHG-11 Reduce Vehicle Miles Traveled, New Development (5%). Per CAP Appendix 
E, GHG-11 “assumes” all new developments (in UBAs) will achieve 15% VMT 
reductions, or will offset emissions through a yet-to-be developed carbon offset scheme. 
The measure lacks detail, substantiation, and measurable interim targets39 (Tasks: 3). 


GHG-12, Update TSMP (3%) still lacks substantiation and detail (Tasks: 3). 


GHG-13, Revise Park Standards, Commercial (1%) remains undetailed (Tasks: 3). 


GHG-24, Organic Waste (8%) requires the County to amend the Zoning Code to 
support the use of diverted organic waste within the County to increase organic waste 
diversion by 75% by 2025. There is no description for how this would be accomplished. 
The Measure remains unsubstantiated, and lacks interim targets (Tasks: 2). 


B. The Implementation and Monitoring Strategy is Not Credible. As previously noted,40 
the CAP does not identify any of the following: 


i. Resources needed to administer and implement the CAP, at a level of detail needed 
for budgeting41  


                                                
39  Also, see discussion of GHG-11 in Section I.1.C.iii., p. 6. 
40  350 Sac, October 8, 2021, Sect. III.F, pp. 25-26. 
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ii. Funding sources directly within the County’s current budgeting authority  
iii. Funding commitments  
iv. Date-certain annual reporting or CAP update schedules 
v. Any description of technical protocols needed to monitor and determine compliance 


with the CAP’s multiple and varied GHG-reduction targets 
vi. Adequate interim milestones to allow timely detection and correction of mitigation 


failures, including timely initiation of staff work. 


The absence of a source of dedicated funding and timelines, along with the failure to 
identify priorities and needed resources, makes rational budgeting for measure 
implementation, and therefore implementation itself, impossible. Much of this is due to 
the County’s failure to fulfill the 2011 mitigation commitments presented in County’s 
General Plan Update (GPU) EIR,42, as discussed in Section 2.D of these comments.  


Among the Strategy’s bulleted list of items that CAP states implementation would 
entail: 


i. Substantive staff work directly supporting measure implementation is nowhere 
mentioned, although the CAP identifies a plethora of tasks for County staff.  
Attachment 1 to these comments lists 37 substantive tasks assigned to County staff, 
for ten of the CAP’s 31 Community and 17 Government Operations measures.   A 
full Inventory would yield far more. 


ii. “Timelines” are referenced (bullet #1). Various dictionary definitions of “timeline” all 
involve a list of events arranged, often graphically, in the order in which they did or 
will happen. There are no such timelines in the CAP, although they were promised 
in the County’s 2011 GPU FEIR. The CAP’s schedule for measure implementation 
is indicated only in “Timeframes” of “Near”, “Mid”, or “Long Term”.  This lack of 
precision, along with a general paucity of near-term and interim targets, makes 
timely tracking of progress, or lack thereof, impossible. This is a serious deficiency. 
In mitigating climate change, time is of the essence and poor, or no, performance 
must be detected and corrected promptly. 


iii. Fee assessment on new development to support infill is referenced (bullet #11) as if 
assured. Such assessments are speculative. The County has not adopted an 
ordinance or other mechanism to require payment of such assessments, although it 
was promised in the County’s 2011 GPU FEIR. Any such payments would be 


                                                                                                                                                       
41  During the March 23, 2022 Board of Supervisors workshop, Board Chair Nottoli properly identified the 


lack of funding as an impediment to implementation: “…If we're gonna be real, we need to find ways 
to fund … going to voters, or carve out part of the budget”.  


Re GHG-01, Carbon Farming: “It will require resources to help farmers and ranchers; someone's gonna 
have to step up ... if we think we can do this just by being friendly with the farmer ... that's not how it's 
going to work ... it will require funding” (timestamp 4:29).   


Re GHG-11, Infill Fees: “… we won’t realize that funding ... for many years to come ... If we're relying on 
that to help us with infill incentives, I think we're fooling ourselves ... Looking at being real with this 
plan … we better find a way to fund that up-front. ... It's going to take years and years and years for 
fees to be available. In the meantime opportunities do to the infill will be missed ...” (timestamp 
4:32:10). 


42  Sacramento County. General Plan 2030 FEIR, Vol II, “Mitigation Measures”, pp. 12-39. November 
2011. 
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negotiated individually with project proponents who, if amenable, would likely expect 
concessions in other areas, including other environmental mitigation requirements. 


iv. “[I]nteraction with the Board of Supervisors” is mentioned (last bullet), “for 
consideration of actions that allow the CAP measures to be achieved, modified, and 
funded, as necessary”. In fact, future Board action are not needed merely to enact 
measures and funding already approved at the policy level in adopting the CAP. 
With few exceptions, the CAP fails to include fully actionable, funded measures not 
needing further policy determinations. The CAP’s measures consistently refer to the 
need for further planning. Yet this array of uncertain and deferred mitigation would 
be claimed adequate for project-level mitigation of enormous, impactful “GPA 
projects” now in planning . 


C. The CAP Relies on a Speculative and Inappropriately Administered Carbon-Offset 
Program  


i. The Offset Program is only conceptual, yet it is cited as the County’s fallback in 
the event that SMUD cannot meet its ambitious but unenforceable green energy 
goals, or numerous of its other measures fail.43  


ii. The Offset Program is critical to Sacramento’s sprawl plans.44 CAP Table 5 lists 
four pending GPA projects which, if approved, will “contribute to increased VMT 
and associated GHG emissions”. These projects will almost certainly each 
generate VMT well above the regional average and exceeding SB 743’s VMT-
reduction “significance” thresholds.45, 46  


iii. Measure GHG-11, “Reduce Emissions From … Vehicle Miles Traveled”, is the 
only CAP measure focused on reducing VMT. GHG-11 presents only two actions:  


• Deferred, future development of feasibility criteria for project-level VMT-
reduction mitigation. However, increased VMT induced by sprawl cannot be 
mitigated by onsite measures and the County’s oversupply of entitlements will 
make transit service impossible.47 


• Adopting a “VMT mitigation fee, bank, or exchange”, with “funding allocated 
toward VMT improvement … or equivalent GHG emission reduction”. (This 
conflates VMT and GHG mitigation, though their regulatory fungibility is 
dubious).48  


The obvious relationship between GHG-11 and the County’s proposed Carbon 
Offset program (CAP Section 2.3) is unexplained, but both are proposed as 
addressing otherwise immitigable VMT impacts from new development. 


                                                
43 350 Sac. October 8, 2021, Section III.B.3, pp. 21-22. 
44  350 Sac, April 9, 2021, Section III.B.2, pp. 5-6.  
45  County of Sacramento, CAP, Measure GHG-23: “These master plans contribute to increased VMT 


and associated GHG emissions”, and Table 5, p. 36 
46  350 Sac, March 23, 2022, Section II.B, pp. 7-8. 
47  See in these comments, Section 2.B.1. 
48  350 Sac, March 23, 2022, Section II.B, pp. 7-8. 
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iv. The proposed administrative process is inappropriate. In theory, offset programs 
could provide legitimate mitigation. However, in addition to the difficulties cited in 
previous comments, the CAP delegates the authority to determine future 
quantification of any carbon-offsets to “the County” without further specification as 
to responsible official; or to an unspecified “third party”; without in any case 
providing any guidance as to the conduct of that determination.49  Further, this 
process would not be subject to CEQA review, since compliance with a “qualified” 
CAP; would be exempt from CEQA judicial review for the same reason; and 
provides for no other public review.  


v. In summary, the specifics of VMT/GHG mitigation for what is likely to be the most 
directly climate-consequential decisions in the County’s history would be made by 
an unclear authority, without policy-level guidance, out of public view, and with 
little public legal recourse. 


D. The Adjusted BAU Scenario is Unsubstantiated. As previously noted, the CAP relies 
heavily on SMUD’s unenforceable achievement of its green energy goals. Achieving 
those goals remains technically uncertain due to known difficulties,50 and unexpected 
challenges add to the uncertainty. E.g., currently, SMUD is having to purchase electricity, 
including that derived from fossil fuels, because of (1) unplanned reductions in hydro-
electric capacity caused by the ongoing drought, and (2) because its most-efficient gas 
plant is out of service for an undetermined period due to a major, unforeseen equipment 
failure. 


E. Partnerships with Other Agencies Are Not Substantiated. CAP measures include 
numerous references	to	collaboration	arrangements	with	SMUD	and	the	SMAQMD,	but	
do	not	indicate	there	has	been	discussion	re	these	agencies’	willingness	and	ability	to	
assume	the	roles	identified.	Substantive	inter-agency	collaboration	entails	thoughtful	
deliberation.		If	collaboration	has	not	been	initiated	during	the	planning	process,	
implementation	delays	can	be	expected. 


F. Potential Measures Are Discarded Without Substantial Evidence, per previous 
comments.51 


G. Feasible Measure Green Procurement Not Considered, per previous comments.52  


H Future Use of Un-quantified Measures Will Require CEQA Analysis, per previous 
comments.53  


 


 


                                                
49  County of Sacramento “Climate Action Plan”, August 2022. The administrative approval process is 


cited in GHG-02, GHG-04, GHG-06, GHG-07, and GHG-10. 
50  350 Sac, March 23, 2022, Section II.A. p. 4, Section III.B, p. 6. 350 Sac. October 8, 2021, III.B.2, 


II.B.3, pp. 20-21. 
51  350 Sac. October 8, 2021, Section III.E, p. 25. 350 Sac. March 23, 2022, , Section III, pp. 8-9.  
52  350 Sac, April 9, 2021, Section Two, B. pp. 8-9. 
53  350 Sac, March 23, 2022, Section I,B, p.2. 







350 Sacramento, September 27, 2022   Page  
Sacramento County Final Draft CAP: Comment 


 
 


 


15 


15 


I. County Response to Comments 
CAP Implementation awaits feasibility, coordination, and funding. In response to the 
Sacramento Environmental Commission’s urging that CAP implementation begin 
immediately, the County states: 


The County must consider the feasibility of how measures would be implemented 
with the understanding that extensive coordination, investments, and funding 
must be secured prior to the implementation of the Final CAP measures. 


We agree. Sacramento County has succinctly stated our concerns: Measure 
feasibility is undetermined and unsubstantiated; frequently cited intra- and inter-
agency arrangements have not been initiated; and no funding has been committed 
for the extensive identified County work. This CAP is not an “Action” plan so much 
as a work-plan for possible further planning and policy decisions that could result in 
actual GHG reductions, someday, if undertaken. This, on top of the fact that the 
CAP lacks a bona fide CEQA assessment; fails to grapple with the County’s 
historic, now dangerous, commitment to ongoing urban sprawl; and would be 
deemed adequate mitigation for projects approved long before the public learns 
what, if any, climate relief it provides.  


 


Thank you for considering our comments.  


Sincerely,  


 


 


 


Oscar Balaguer, Chair 
350 Sacramento CAP Team 


 


cc: Ann Edwards, County Executive
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COUNTY STAFF TASKS 
FOR TEN MEASURES REVIEWED IN THESE COMMENTS 


This Table cites the 37 substantive tasks assigned to County staff in implementing ten of the 
CAP’s 31 Community and 17 Government Operations measures. .A full Inventory would yield 


far more. Required resource needs and funding source are unstated in the CAP. 


 


MEAS-
URE COUNTY STAFF WORK PG. 


GHG-01, 
Carbon 
Farming 


Work with local farmers, ranchers, and land managers, as well as 
resource conservation districts and other partners (e.g., Carbon 
Cycle Institute), to promote and increase carbon sequestration on 
agricultural lands through the development of carbon farming plans. 


19 


Develop a program by 2024 that...provides carbon sequestration 
education and resources to relevant stakeholders. 19 


GHG-04, 
Electri 


Existing 
Cmmcl 


Require existing commercial/nonresidential buildings to increase 
energy efficiency and electrify existing water and space heating 
equipment that currently use natural gas. 


21 


Develop a program aimed at assisting local utilities with 
implementing commercial energy efficiency and electrification 
programs to achieve reductions in energy consumption. 


21 


Review its existing permitting processes for nonresidential building 
owners seeking to replace gas-, water-, and space-heating 
equipment with electric equipment, as well as capping gas meters, 
and modify as needed to reduce complexity, cost, and processing 
time for any required permits. 


22 


Develop an outreach program that provides education strategies 
that enable commercial energy conservation and gas-to-electric 
conversions in nonresidential buildings for space and water heating. 


22 


Develop online videos and educational materials on energy 
efficiency and building electrification (including trainings, fact 
sheets, and/or information on available incentives) targeted toward 
building owners and tenants that are hosted on the County’s 
website or linked to SMUD and Pacific Gas and Electric Company 
(PG&E) web interface. 


22 
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MEAS-
URE COUNTY STAFF WORK PG. 


GHG-06, 
Electric, 
Existing 


Res 


 Adopt an electrification requirement for mixed-fuel single-family 
and multifamily homes subject to cost-effectiveness studies 
prepared by the Statewide Reach Codes Team. 


24 


To support residential electrification, review the County’s existing 
permitting processes for residential building owners seeking to 
replace gas home appliances with electric appliances, as well as 
Sacramento County Climate Action Plan 25 capping gas meters, 
and modify as needed to reduce complexity, cost, and processing 
time for any required permits. 


24 & 
25 


Partner with SMUD to develop an incentive program that reduces 
costs associated with any necessary electrical panel and/or branch 
circuit upgrades to support additional electric appliances. 


25 


Assist local utilities and organizations such as Rebuilding Together 
Sacramento and Community Resource Project with increasing 
participation in residential retrofit programs in the County’s 
environmental justice communities to achieve a reduction in overall 
energy consumption. 


25 


Develop and implement a program that provides education on 
strategies that promote energy savings in residential buildings. 25 


Create a video that shows residents how to monitor their energy 
use through SMUD and PG&E web interfaces or share their energy 
use with third parties for more detailed analytics on energy use. 


25 


Publish an information sheet on the County’s CAP portal, described 
in Section 4, on methods that can be used to retrofit buildings for 
energy efficiency, including upgrading to EnergyStar™-certified 
appliances, more efficient HVAC systems, weatherization, and 
comprehensive whole home retrofitting. 


25 


Have the Building Permits and Inspection Division require 
documentation at the time of building permit application for 
replacement of water heaters, HVAC systems, and other appliances 
requiring a permit. 


25 


Develop an outreach program that provides education strategies 
that enable residential energy conservation and gas-to-electric 
conversions in residential buildings for space and water heating. 
This outreach program will include partnerships with existing 
organizations, such as the Sacramento Association of Realtors, to 
provide information on benefits of energy conservation and 
incentives for electrification. 


25 
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MEAS-
URE COUNTY STAFF WORK PG. 


GHG-07, 


Electrific
at, New 


Resident
ial 


Require prewiring for all-electric appliances and equipment in all 
mixed-fuel new single-family dwellings and multi-family buildings 
constructed prior to January 1, 2023, effective upon adoption of this 
CAP. 


26 


Require all new residential construction in the County to be all-
electric per the following requirements subject to cost-effectiveness 
studies prepared by the Statewide Reach Codes Team; Building 
permit applications filed on or after January 1, 2023, or 6 months 
after the availability of a cost-effectiveness study prepared by the 
Statewide Reach Codes Team, whichever is later. 


26 


Develop and adopt an energy reach code no later than December 
2022, or 6 months after the availability of a cost-effectiveness study 
prepared by the Statewide Reach Codes Team, whichever is later. 


26 


Periodically re-assess and update reach codes in response to 
updates to the building code. 27 


GHG-08, 
Construc


ion 
Equipt 


Require U.S. Environmental Protection Agency (EPA)-rated Tier 4 
final diesel engines or cleaner electric-powered, hybrid, or 
alternatively fueled construction equipment in new construction 
projects, unless the applicant can reasonably demonstrate that 
specific equipment is infeasible or regional supply unavailable. 


27 


Partner with SMAQMD to provide contractors designated as small 
fleets information on applicable incentives or grants for equipment 
upgrades. 


27 


GHG-10, 
EV  


Charg-
ing 


Implement the Sacramento Area Plug-In Electric Vehicle 
Collaborative’s Electric Vehicle Readiness and Infrastructure Plan 
to increase the electric vehicle (EV) network capacity through 
infrastructure, fleet changes, funding mechanisms, utility 
coordination, and education. 


28 


Prepare educational materials, which may include pamphlets and 
video tutorials, and conduct educational workshops, to inform 
residents and businesses about EVs and the expanded EV 
infrastructure. Education materials and workshops will include 
culturally compatible outreach to underserved and disadvantaged 
communities, which will create a positive EV adoption impact for 
disadvantaged communities. 


28 
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MEAS-
URE COUNTY STAFF WORK PG. 


GHG-11, 
Reduce 
VMT, 
New 
Dvlpt 


Achieve a 15-percent reduction in daily VMT compared to the 
regional average as specified in Sacramento County’s 
Transportation Analysis Guidelines for all new residential and 
office/business professional development in the County, consistent 
with Policy CI-5 of the Circulation Element. Participation in a VMT 
mitigation program shall be required to offset VMT impacts. 


29 


Detailed feasibility criteria will be developed and will include 
appropriate economic considerations. 29 


Develop and adopt a VMT mitigation program (e.g., VMT mitigation 
fee, bank, or exchange) to offset project-level and cumulative 
unmitigated VMT impacts from projects with funding allocated 
toward VMT improvement projects or equivalent GHG emission 
reduction projects in the County. 


29 


GHG-12, 
Update 


TSM 
Plan 


Review and update Section 5.9.6.F of the Zoning Code, which 
requires a Transportation System Management (TSM) Plan for 
qualifying projects, as specified in Section 5.9.6.F of the Zoning 
Code, to ensure that the ordinance is comprehensive, enforceable, 
and consistent with the GHG reduction target. 


29 


Send TSM Plans to SacRT for review and comment prior to 
approval. 30 


Update the Zoning Code to include described TSM Plan 
requirements by December 2023. 30 


GHG-13, 
Organic 
Waste 


 


Study and revise the current parking standards for new 
nonresidential development through changes to the Sacramento 
County Zoning Code. 


30 


The process for updating the parking standards could include the 
following actions: 
• Study minimum parking requirements based on local data 


(demand) 
• Develop new parking standards based on the local parking 


demand study and in coordination with SacRT based on transit 
availability 


• Integrate new parking standards into the Sacramento County 
Zoning Code 


31 


Update the Zoning Ordinance to require shared parking facilities for 
uses in new nonresidential development that have staggered 


31 
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MEAS-
URE COUNTY STAFF WORK PG. 


parking demands at different times of the day and allow for transit 
use of off-street parking areas. 


GHG-24 


Divert 75 percent of organic waste deposited into landfills from both 
commercial and residential sources by 2025. 39 


Amend the Zoning Code to clarify and streamline the permitting 
process for operations conducting landfill diversion or that support 
the use of diverted organic waste. 


39 
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Sacramento County CAP Building Electrification Measures 
 
General Recommendations 
We commend the County for a set of recommendations that have the potential to significantly 
decrease the climate impacts of fossil fuel burning in new and existing buildings. The CAP’s 
proposed new construction ordinances (GHG-05 and- 07) place the County in line with current 
ordinances at more than 60 jurisdictions throughout the state, including at the City of 
Sacramento. But most impressive is measure GHG-06, which requires electrification upon 
equipment failure or upgrade in existing residential buildings. This recommendation is truly 
ground-breaking–if it can be passed and implemented as written.  


The Need for Fast-Tracking New Construction 
Measures GHG-05 (commercial) and GHG-07 (residential) call for ordinances to be in place by 
2023 for low-rise buildings and 2026 for larger buildings subject to the availability of the required 
cost effectiveness studies from the Statewide Reach Codes Program. As of mid-September, the 
residential low-rise new construction study has been completed and commercial new 
construction study will be available by month’s end.  


Without these constraints, the biggest challenge to implementation will be the ability for staff to 
introduce an ordinance for review and approval by year’s end. This will not be an insignificant 
accomplishment requiring a period of review, workshops, and comments from stakeholders. To 
facilitate the process, we recommend staff to begin taking immediate steps. 


Uncertainty of County Feasibility Analyses 
In addition to State-mandated cost effectiveness studies, GHG-04, -05, and -07 will be subject 
to County feasibility analyses. CEQA lead agencies are normally required to determine and take 
responsibility for the feasibility of proposed mitigation measures before adoption. Minimum 
feasibility parameters for some of the measures are started but are not inclusive. Since 
feasibility criteria are not limited, they will be subject to currently unknown political 
determinations at the time of their approval, after the CAP itself is scheduled for County 
adoption. Their final form is therefore uncertain and will likely be unknown to the County when 
the CAP is adopted. 


Concentrate on the Permit Process 
Again, we applaud the CAP’s intent with Measures GHG-04 (commercial) and particularly GHG-
06 (residential) to replace all gas equipment upon replacement or upgrade. The equipment 
replacement point is the most opportune time which, if missed, will result in continued GHG 
emissions for another 15-20 years over the life of the replacement appliance.  


The big problem is that only a fraction of appliance change-outs apply for permits—perhaps as 
few as 10 percent 1, 2—making it essential to focus on the permit process for successful 
                                                
1  Palmgren, Claire, Miriam Goldberg, Ph.D., Bob Ramirez, Craig Williamson, and DNV GL Energy 


Insights USA, Inc. 2019. “2019 California Residential Appliance Saturation Study” (PDF p. 56). 
California Energy Commission. Publication Number: CEC-200-2021-005. 
https://www.energy.ca.gov/publications/2021/2019-california-residential-appliance- saturation-study-
rass. 
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implementation. Permitting virtually ensures electrification since it is a precondition to receive 
incentives. The CAP appropriately calls for reducing the complexity, processing time and cost 
for permitting electric replacement equipment. In addition, we recommend the following: 


• Bolster the staffing and training of the Permit Department to manage the expected larger 
number of future applicants for electrification change-outs. 


• Provide a point-of-permitting incentive to encourage electric replacements. 


• Consider an ordinance to require a check of all permitted measures at time of building 
sale, similar to the long-standing program at the City of Davis,3 which requires permit 
clearance associated with a property sale, but removes the burden on an immediate 
transaction complication by allowing any necessary remediation at any time before or 
within 18 months after the sale by either buyer or seller. This also motivates contractors 
and homeowners to permit the equipment at time of installation to avoid needing to 
provide documentation at a future point. 


Expand Outreach 
Achieving a total conversion of existing gas equipment to electric will be a huge undertaking 
given the level of education on the issues and the reluctance of some contractors to recommend 
heat pumps for their clients. To assist in implementation, the CAP appropriately proposes 
working closely with SMUD. It also plans to develop an education and outreach program, 
though it only mentions working with the Board of Realtors by name. We recommend expansion 
of the outreach to at least the following groups:  


• HVAC and plumbing contractors 
• Landlords and Property managers 
• Home improvement centers and plumbing warehouses 
• Apartment building owners and associations 


We also recommend connecting with and supporting organizations that already have 
experience in aspects of building de-carbonization such as:  


• Community groups, including Community Resource Program 
• Environmental groups such as our own, 350 Sacramento. We have produced 


informational material and staffed booths to educate the public on heat pumps and 
induction cooking. 


The County should also consider how they can include education about electrification into the 
permitting process, so that when people do a remodel they are informed that they should 
consider panel upgrades and wiring sufficient to do change-outs (and perhaps require to do this 
if the remodel is extensive enough). This is important because when appliances fail, if planning 
hasn’t been done, getting the change-out in a timely fashion can be difficult. This is particularly 
true when switching to heat-pump water heaters from gas. 


                                                                                                                                                       
2  County of Sacrament Supervisor P. Kennedy, Board workshop, March 23, 2022, timestamp 1:25:30, 


"In a previous life I did a study for the City of Sacramento.  Somewhere around 10 percent of the 
water heaters that got replaced actually got permitted”, 


3 https://www.cityofdavis.org/city-hall/community-development-and-sustainability/building/resale-program 
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The CAP should also clarify how it plans to work with the incorporated cities including 
Sacramento, Elk Grove, Rancho Cordova, Folsom, and Galt, several of which have their own 
electrification efforts in motion. Together these cities constitute 60% of the housing stock in the 
County. 


Better Detail on Goals 
For 2030 the CAP sets GHG-06 goals for participation, therms avoided and GHG reduction, 
which we summarize in the following table. 


 


 


Several ambiguities in the goals make their interpretation, and what exactly is intended to be 
achieved, uncertain. Please clarify the following:   


• Is the 30% participation level for the equivalent entire existing stock of housing units by 
2030? 


• Is the 30% participation goal on top of the approximately 25% of existing space heat 
pumps and 7% of electric hot water heaters?  


• Does the 30% goal represent a single appliance change-out, or an equivalent housing 
unit that replaces all of the appliances—water heaters, furnace, and gas cooking units?  


• The therms/participant is apparently a weighted average affected by such factors as 
appliance type, house vintages and household sizes. Can more information be provided 
on how this value was derived? 


• Finally, it would be useful to detail the annual capture rate required for the appliance 
replacement. By way of illustration, assuming a 15-year appliance life, the following chart 
estimates the number of units that must be replaced annually to achieve the 68,000 
cumulative units by 2030. This type of presentation in the CAP report would provide a 
good set of milestones to assess progress towards the eventual 2030 goal. 


2030	Targets	For	Electric	Appliance	Replacement	
County	of	Sacramento	Existing	Housing	Units


Total	Housing	
Units1


Pct	
Participants2


Participant	
Housing	
Units


GHG	(MMT	
C02e)3


Total	
Therms2


Therms/
Unit


227,590 30% 68,277													 140,819										 26,200,000			 384										
Notes:
1.	California	Department	of	Finance	2022	Demographics	for	Counties	and	Cities
2.	Climate	Action	Plan,	page	25.
3.	Climate	Action	Plan	Table	4	Summary	Table
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Funding and Implementation 
Ultimately, the success of the CAP electrification measures will depend upon additional funding 
for staff additions, program education and incentives. The CAP identifies two main sources: 
SMUD incentive money and a potential fund financed by mitigation from new projects. We 
recommend staff investigate securing additional funds from the Inflation Reduction Act (IRA) 
and state grants from the Air Resources Board, among other state agencies. The IRA has 
funding available for local entities to help disadvantaged communities electrify and become 
more energy efficient, create green banks which could in turn help fund electrification by 
reducing barriers to buying appliances with loans, support the conversion of heavy duty 
equipment, and many other things.4  


 


 


                                                
4 Sabin Center for Climate Change Law, Climate Law Blog, “Cities and the Inflation Reduction 


Act”, August 22, 2022.. Online: https://blogs.law.columbia.edu/climatechange/2022/08/22/cities-the-
inflation-reduction-act/ 
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COUNTY GENERAL PLAN IS INCONSISTENT WITH 2011 GPU FEIR COMMITMENTS. 
Sacramento County’s 2011 FEIR directed that mitigation measures be included in the County’s 
Phase 1 CAP and General Plan. Many were not, or were substantially weakened without 
explanation.  Of those included, most remain outstanding more than a decade later.1 


Mitigation measures presented in the FEIR and GP and their status are shown below. 


                                                
1  350 Sac. October 8, 2021, Section III.A.1, p. 14. 
2 Mislabeled in FEIR as "d." 


FEIR MEASURE 
TITLE 


2011 GPU FEIR, 
 “Mitigation Measures” 


GP 2030, POLICY LU-
115 , “Implementation 


Measures” 


 


STATUS 


Implementation 
Measures 


CC-2. The following shall 
be included [in the GP] as 
implementation measures 
to the policy required by 
CC-1 


– 
Five listed measures 
were not included in 
GP, (see below). 


Adopt Phase I 
CAP 
Containing the 
Following: 


CC-2.A. Adopt a first-phase 
Climate Action Plan, 
concurrent with approval of the 
General Plan update, that 
contains the following… 


F. Adopt by resolution a 
first-phase Climate Action 
Plan, concurrent with 
approval of the General 
Plan update.  


Phase 1 Plan and 
GP do not include 
most elements 
specified in EIR (see 
below). 


Green Building 
Pgm 


CC-2.A.b. Adopt by 2012; 
update/5 years  – 


Not included in first-
phase CAP or GP.. 
Never adopted. 


Climate Change 
Pgm: 


CC-2.A.c. …enact a Climate 
Change Program that includes 
the following: 


– 
Not included in first-
phase CAP or GP; 
not in effect. 


Fee 
CC-2.A.c.i. A fee…[on] new 
development... fund...oversight 
and maintenance of…CAP 


– 
Not included in first-
phase CAP or GP. 
Never enacted. 


Reduction 
Targets - New 
Development 


CC-2.A.c.ii. Reduction targets 
that apply to new development  – 


Not included in first-
phase CAP or GP. 
Never enacted. 


 
2020 Targets 


CC-2.A.iii2. A section on 
Targets that discusses the 
2020 reduction target. 


– 
Included in first-
phase CAP. 


Adopt Phase II 
CAP 


CC-2.B. Adopt within 1 year; 
include economic analysis, 
performance measures, 
timelines, reduction expected 
from each measure 


H. Adopt ASAP, within 3 
years - economic analysis, 
performance measures, 
timelines, reduction 
expected 
 


Timeframe in GP is 
inconsistent with 
FEIR. Neither 
schedule has been 
met. We question 
whether the present 
CAP complies. 
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SACRAMENTO COUNTY  
CAP-RELATED NON-COMPLIANCE 


 
1. Failed Adoption into General Plan. The County failed in its administrative process to faithfully 


and accurately reflect five adopted mitigation measures in its Phase 1 CAP and General Plan as 
it promised to do, and substantially weakened a sixth, all without justification, as displayed in 
Attachment 3 to these comments,.  


2. Failed Promised Short-Term Mitigation. The County failed its promises to adopt a Green 
Building Program (by 2012); to enact a Climate Change Program as described; to enact a fee on 
development to fund CAP activities; or to adopt reduction targets that apply to new development.  


3. Failed to Initiate CAP. The County failed to adopt a CAP “within one year” as promised. If 
adopted as scheduled the CAP will have been delayed by a consequential decade. 


4. Unsubstantiated Implementation of 2012 County Operations CAP. The 2012 Operation CAP 
presented a large number of actions, and stated, “staff will oversee the process, coordinate with 
departments, evaluate and report progress and success to elected officials and the public, and 
update … as needed”.1  However, per online searches and queries to staff, it appears no 
evaluations or reports were ever published. Moreover, as we previously noted,2 the Government 
Operations section of the County’s 2022 draft CAP does not “update”, but totally ignores and 
according to the County now “supersedes” the 2012 Plan.3 Our suggestion, that after a decade 
an audit of the 2012 CAP might usefully inform the 2022 update, awaits response.  


5. Failed Promised Triennial GHG Inventories.  GHG Inventories provide critical base data to 
inform GHG-reduction plans, reveal trends, and determine the effect of mitigation measures. 
Conscientiously performed, the County would have updated the pre-existing base-year 2005 
Inventory for base years 2011, 2014, 2017, 2020, 2023…. In the event, the County provided only 
one update, for base year 2015.  


6. County Continued to Delay. County Supervisors revisited the CAP at a May 24, 2017 Board 
Workshop, during which staff reviewed the County’s commitments, presented the 2015 Inventory, 
and proposed a possible GHG mitigation measure. This was not well-received, and the Board did 
not direct staff to proceed with the CAP. Subsequently, as public pressure for climate action 
increased, staff and Board members informally advised that continued delay was needed to 
await the outcome of legal action in Golden Door v. County of San Diego, although 350 noted in 
written comments at that time that at least three other regional jurisdictions had adopted 
“qualified” CAPs since initiation of that case. 


                                                
1 County of Sacramento, “Climate Action Plan, County Government Operations”, “Chapt. 6, 


“Implementation and Evaluation of this Plan”, June 2012. 
2  350 Sac, April 9, 2021, Section Two, p. 7. 350 Sac. October 8, 2021, Section III.G, p, 26. 
3  County pf Sacramento, “Response to Public Comments”, p. 3, September 2022. 
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7. CAP Prompted by Potential Legal Vulnerability. The Board first expressed public support for 
initiating the CAP at the January 28, 2020 adoption hearing for a pending Master Plan, in 
connection with which environmental organizations provided written4 and oral testimony that 
such adoption would conflict with the County’s failure to conduct GHG mitigation, “as you 
promised”. Immediately following oral testimony, the then-sitting Board chair declared, “We’ve 
got to have a CAP”, which was in subsequent discussion supported by two other Supervisors 
After further informal meetings between activists and the three concurring Board members, 
Supervisors directed staff at an April 7, 2020 Board meeting to proceed with the CAP, 


8. Late CAP Adoption. County staff subsequently initiated the CAP, contracting with the same 
environmental consultant that advised San Diego County in its failed CAP. If adopted as 
scheduled, the CAP will be adopted ten years late. 350 Sac and other organizations have 
asserted numerous serious, ongoing deficiencies in the several draft CAPs. 


 


                                                
4  350 Sac, ECOS, Sierra Club, “Mather South MP FEIR: Comments”, January 27, 2020. 
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September 27, 2022 

County Supervisors via Clerk of the Board 
BoardClerk@saccounty.gov 

Honorable Don Nottoli: Chair, District 5 
Honorable Phil Serna: District 1 
Honorable Patrick Kennedy: District 2 
Honorable Rich Desmond: District 3 
Honorable Sue Frost: District 4 

County Planning and Environmental Review 
ClimateActionPlan@saccounty.gov 

Via Email Only 

FINAL (ADOPTION) DRAFT CAP: 350 SACRAMENTO COMMENTS 

Dear County Supervisors and Staff: 

We appreciate the opportunity to comment on the subject draft (Climate Action Plan (CAP). 
We here collate and update our previous comments.1  We recognize that the County has 
again reduced claimed greenhouse gas (GHG) reductions from a number of measures; and 
we believe many measures, if implemented, could yield significant GHG reductions. 
Unfortunately, we continue to be alarmed by the CAP’s continued lack of urgency and lack of 
certainty about how the County will implement the plan.  

The need to rapidly de-carbonize our economy is well documented in County documents and 
elsewhere, but the CAP does not reflect this urgency. Particularly serious is the failure to 
meaningfully consider needed changes to the County’s de facto land-use policy as a way to 
reduce vehicle miles traveled (VMT). As discussed below, the failure to come to grips will the 
impacts of sprawl2 development will increase high VMT and GHG emissions in the 
unincorporated County. 

A more ambitious CAP would speak squarely to the most pressing planning need of our time 
and would enable the County to best compete for State and federal climate-action funding.  

                                                
1  350 Sacramento (350 Sac), ECOS, Sierra Club, July 16, 2020.  
 350 Sac, September 24, 2020.  
 350 Sac, November 19, 2020. 
 350 Sac, January 18, 2021 
 350 Sac, April 9, 2021 
 350 Sac, October 8, 2021 
 350 Sac, March 23, 2022 
2  “Sprawl” refers generally to disjunctive development remote from existing built-up areas and typically 

relying on auto transport to access urban jobs and services. In these comments we use “spawl” to refer 
specifically to pending development projects currently proposed outside Sacramento County’s adopted 
growth boundaries, characterized in the County’s 2011 GPU EIR as “scattered, or leapfrog” 
development, and requiring General Plan Amendments for approval; hence “GPA Projects”. 
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These Four Factors work together to make an ineffective CAP such as this one worse than 
none:  

1. Permit Streamlining 
2. CEQA Concerns 
3. The County’s Sprawl Bias  
4. Unreliable Measures and Implementation 

Comments Index. Our present comments are organized under the above four headings: 

1. Permit Streamlining 

2. CEQA Concerns 
A. The CAP Lacks Appropriate CEQA Analysis. 
B. The County’s Claim Would Damage CEQA. 
C. The County Reneges on Mitigation Commitment by Excluding General Plan 

Amendment (GPA) Projects. 
D The CAP is Inconsistent with the County’s 2011 Mitigation Commitments. 
E. The CAP is Inconsistent with the County Phase 1 CAP. 
F. The CAP is Inconsistent the with SACOG’s 2020 MTP/SCS. 
G. The CAP’s GHG Projections Are Based on Obsolete and Incomplete Data. 
H. County Response to Comments. 

i. History of County CAP Non-Compliance 
ii. EIR Addendum:  Underlying Premise is Incorrect 
iii. Land Use Policies and VMT 
iv. Phase 1 Plan and Land Use 

3. The County’s Sprawl Bias 
A. The Imperative to Use Land Use Authority to Reduce VMT. 
B. We Have Previously Asserted with Substantial Evidence the Following:  

i. County growth plans will increase VMT. 
ii. Most County growth could be accommodated by infill. 
iii. The County’s proposed mitigation of sprawl was not evaluated. 
iv. The County’s reliance on a conceptual carbon-offset program. 

C. County Response to Comments. 
i. GHG Modeling and GPA Projects. 

4. Unreliable Measures And Implementation 
A. Key CAP Measures Are Not Enforceable, Funded, Specific, and/or Substantiated. 
B. The Implementation and Monitoring Strategy is Not Credible. 
C. The CAP Relies on a Speculative and Inappropriately Administered Carbon Offset 

Program. 
D. The Adjusted BAU Scenario is Unsubstantiated. 
E. Partnerships with other Agencies Are Not Substantiated. 
F. Potential Measures are Discarded Without Substantial Evidence. 
G. Feasible Measure Green Procurement Not Considered. 
H. Future Use of Un-quantified Measures Will Require CEQA Analysis. 
I. County Response to Comments 

CAP Implementation awaits feasibility, coordination, and funding. 

Most of our citations are to previous comments which in turn cite to primary sources. Cited 
documents are incorporated by reference. 



350 Sacramento, September 27, 2022   Page  
Sacramento County Final Draft CAP: Comment 

 
 

 

3 

3 

1. PERMIT STREAMLINING. 

Future development projects can rely on the CAP’s environmental assessment and need 
only comply with the CAP’s mitigation measures, no matter how weak. The CAP’s 
deficiencies are thus baked into future Sacramento County climate action indefinitely. This is 
why a bad CAP is worse than none—subsequent improvement at the project-level is 
extremely unlikely.  

Moreover, although the County now asserts that pending GPA projects will not be covered 
for streamlining under the CAP.  Since the County claims that environmental review for CAP 
measures was adequately provided by the County’s 2011 GPU FEIR,3 it could similarly 
claim that GPA projects could adopt the same measures without needing further CEQA 
review. 

2. CEQA CONCERNS 
Avoiding full environmental review is the CAP’s lynchpin, circumventing CEQA’s normal 
requirements for substantial evidence and enforceable measures. This also avoids formal 
consideration of policy options and “smart growth” strategies to reduce growth-induced VMT. 
Decision-makers are deprived of the opportunity to formally consider such consequential 
alternatives, and the public is left in the dark regarding their elected officials’ positions on 
such policies. More than a technical deficiency, circumventing full environmental review 
allows a weak, “pie in the sky” CAP that would facilitate increased GHG emissions. 

A. The CAP Requires CEQA Analysis. The County’s failure to conduct CAP-specific 
CEQA review hinges on seven assertions. We believe all seven are incorrect4 and that a 
new analysis is needed because project-related circumstances have changed since 
2011.5  

B. The County’s Claim Would Damage CEQA. The County conflates general plan and 
project-level EIR requirements. Since a “qualified” CAP obviates further project-level 
GHG environmental review for complying projects, at its heart the County’s contention is 
that a 2011 general plan analysis suffices for 2022 project-level mitigation. If this were to 
stand, local agencies at all levels will find it expedient to devise programmatic plans for 
all CEQA impacts, tiered from their general plans, streamlining CEQA review and 
immune from CEQA challenge—as the County would claim the specifics of this CAP are. 
Freedom from judicial review will inevitably degrade the quality of such programmatic 
plans, contrary to the intent of CEQA. 

C. The County Reneges on Its Mitigation Commitment by Excluding Projects Outside 
Its Growth Boundaries. The County now, for the first time, in a one-sentence statement, 
without explanation or justification, states that the CAP will no longer apply to the four 
large, currently planned or any future GPA projects.6 This might have the ostensibly 
positive effect of excluding them from CAP streamlining. More profoundly, however, it 

                                                
3 350 Sac. October 8, 2021, I.C, “Addendum Assertion 4”, p. 5.  
4  Ibid. Section I,C, pp. 3-7. 
5  Ibid. Section I.E, pp. 7-10. 
6 County of Sacramento “Climate Action Plan”, August 2022, p. 2. 
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reneges on the County’s 2011 mitigation promise to adopt a CAP addressing all of the 
GP’s GHG impacts. 

The rational for CAPs under CEQA is that GHG emissions are by nature ubiquitous and 
interlocking. They need to be addressed at a program-wide level, where fundamental 
policy options can be considered during the EIR alternatives analysis. Such broad policy 
strategies can’t be assessed at the individual project level. Consideration of policy-level 
strategies, instead of business-as-usual, individual project review, is why the County’s 
2011 promise of adopting a CAP (“within one year”) could be credibly counted as 
mitigation for future GHG impacts.  

Now, the County intends that GPA projects proceed under individual, project-level GHG 
analysis – exactly as if the County had never promised a CAP!  

The County thus excludes from its promised (now ten years overdue) mitigation its 
largest, furthest distant VMT/GHG-inducing projects.7 The four GPA developments 
together plan for more than 55,000 new homes. For comparison, per SACOG, only 
37,000 new homes will be needed in the unincorporated County from 2016 through 2040, 
and the County has estimated that 33,000 of these could be accommodated through 
infill.8  

D The CAP is Inconsistent with the County’s 2011 Mitigation Commitments. 350 Sac 
has previously shown that the County has breached most promises it made in adopting 
2011 FEIR mitigation measure CC-2 relating to the contents of the CAP.9,10 

E. The CAP Is Inconsistent with the County Phase 1 CAP, “Strategy and Framework 
Document”, as previously documented.11  The Phase 1 CAP was part of the County’s 
2011 mitigation package and was adopted as providing policy-level direction for the 
current CAP. Now, according to the County, the current CAP conveniently “supersedes” 
the earlier document.12  (See also these comments, Section. 2.H.iv). 

F. The CAP Is Inconsistent with SACOG’s 2020 MTP/SCS, as previously documented.13 

G. The CAP’s GHG Projections Are Based on Obsolete and Incomplete Data, as 
previously documented.14 

H. County Responses to Comments.  

                                                
7  County of Sacramento, CAP, Measure GHG-23: “These master plans contribute to increased VMT 

and associated GHG emissions”, and Table 5, p. 36. 
8  County of Sacramento. 2030 General Plan, 2020 Annual Report. March 24, 2021.  
9 350 Sac. October 8, 2021, Section III.A.1, pp. 1415 
10  350 Sac, “NewBridge Specific Plan: Comments”, Section II, p. 3, August 8, 2020. 
11 350 Sac. October 8, 2021, Section III.A.2, pp. 15-16.  
12  County pf Sacramento, “Response to Public Comments”, p. 3, September 2022. 
13  350 Sac. October 8, 2021, Section III.A.3, pp. 16-17. 
14  350 Sac, April 9, 2021, Section II.E. "What's Needed", Item 1, p. 4.  350 Sac. October 8, 2021, 

Section III. B.1, p. 20.   
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i. History of County CAP Non-Compliance. Without acknowledging or addressing our 
previous relevant and specific comments15, the County now asserts without 
substantiation that it “has a long history of taking actions to demonstrate compliance 
with the requirements of Mitigation Measures CC-1 and CC-2”16 and, “the County has 
a long history of taking actions to fund and implement programs that support GHG 
reduction measures”.17  We take this opportunity to amplify our previous comments 
regarding the County’s GHG-mitigation achievements, in the hope of encouraging 
timely and reliable future implementation.  (See these comments, Attachment 4.) 

ii. EIR Addendum:  Underlying Premise is Incorrect.  The County states: 

“The underlying premise of an Addendum is that … a certified EIR, … included a 
full alternatives analysis (as in this case the General Plan EIR).” 

We agree. However the County’s 2011 GPU EIR did not in fact include any analysis 
of the County’s adopted mitigation for GPA projects, GP Policies LU-119 and LU-120.  
To the contrary, the FEIR concluded that GPA projects would cause significant 
impacts mitigable only through phased development and identified three 
environmentally superior alternatives.  These conclusions were ignored in the 
County’s adoption action, and its Findings of Fact provided neither analysis 
discrediting the FEIR’s conclusions or a showing that LU-119/120 would adequately 
replace them.18  (See also these comments, Section 3.B.iii.) 

iii. Land Use Policies and VMT.  The County now asserts: 

“General Plan Policies LU-119 and LU-120 [allowing GPA projects]… were 
developed with the primary objective of reducing VMT and include 
requirements related to … high densities to support transit; … a jobs-
housing balance that reduces the need for long commutes ... design that 
will enable residents to walk, ride bicycles, or take transit ….”19, 

It strains credulity to suggest that Supervisors voted to allow remote residential 
projects beyond the growth boundary for the primary purpose of reducing VMT.  The 
rationale at the time, for better or worse, was that the 2008 recession was 
confounding attempts at rational planning.  The 2011 GPU FEIR is explicit in finding 
that permitting projects outside the growth boundary is inconsistent with smart growth 
principles and would cause significant impacts.  We have commented that the 
County’s pending vastly excessive entitlement of sprawl GPA projects will cause 
dispersed development impossible to serve with transit.  Creating a desired 
jobs/housing balance is the intractable holy grail of urban planning, and claiming that 
LU-119/120 will create one is unsubstantiated. In addition, onsite refinements like 
pedestrian paths and bike lanes cannot mitigate because increasing VMT is inherent 
in remote development. 

                                                
15  350 Sac. October 8, 2021, Section III.A.1, p. 14. 
16  County of Sacramento, “Responses to Public Comments” (“Responses”), p. 3, August 2022.  CC-1 

and CC-2 comprise the 2011 FEIR’s GHG mitigation commitments. 
17  County of Sacramento, “Responses” p. 12. 
18  350 Sac, “NewBridge Specific Plan: Comments”, Section II, pp. 4-7, August 8, 2020. 
19  County of Sacramento, “Responses”, p. 14. 
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iv. Phase 1 Plan and Land Use.  The County now asserts: 

“The [Phase 2 CAP] strategy document does not, however, indicate that the 
Final CAP is the appropriate mechanism for changing land use patterns.” 

Formulation of a CAP is indeed the place where programmatic GHG-reduction 
strategies should be considered, seriously and in detail. This includes land-
use options, as is consistent with voluminous State guidance. Our previous 
comments quote the Phase 1 CAP at length. This is one example:  

“Sacramento County determines land use patterns, which in turn affect … GHG 
emissions…. As VMT is directly tied to how communities are planned and 
developed, reducing VMT will require changes to … land use … practice.20  
(See also these comments, Section 2.Ei.) 

3. THE COUNTY’S SPRAWL BIAS  
The environmental benefit of program-level CAPs over business-as-usual project-level GHG 
mitigation, is that because GHG emissions are by nature ubiquitous and interlocking, they 
need to be addressed at the programmatic level, where fundamental policy options can be 
considered during the EIR alternatives analysis. Such broad policy strategies can’t be 
assessed at the individual project level.  

However, Sacramento County has refused in its CAP to present a meaningful analysis of a 
“Smart Growth” alternative as a means of reducing VMT, and continues to assume ongoing 
high VMT/GHG sprawl development beyond the County’s adopted growth boundary. The 
CAP provides vague assurances that impacts will be dealt with through onsite measures 
(which cannot reduce VMT inherently induced by disjunctive development); and by carbon 
offsets (which would be provided through a program described only conceptually, and so are 
of uncertain effectiveness and legality).  

The existing oversupply of approved projects ready for build-out means that further entitling 
the County’s pending sprawl projects will not help Sacramento’s housing crisis. As cited 
below, the nearly fourfold over-abundance of past and pending entitlements means that 
future build-out will occur in a fragmented pattern, increasing VMT, and making the County’s 
proposed transit mitigation plans21 impossible. 

Instead of providing solid measures to increase infill development, the CAP cites existing 
policies and past planning, both of which have be been ineffective in shifting development 
patterns because of the County’s heretofore reliable approval of sprawl proposals providing 
more attractive opportunities for land speculation.  

A. The Imperative to Use Land Use Authority to Reduce VMT. On-road traffic is the 
largest source of GHG emissions in Sacramento County and in California. The State has 
long and clearly maintained that, notwithstanding future phase-out of new petrol-fueled 
autos, reducing VMT through changes in local land use is critical to meeting the State’s 

                                                
20  350 Sac. October 8, 2021, Section III.A.2, pp. 15-16. 
21  County of Sacramento. “Jackson Corridor Development Projects Transportation Mitigation Strategy”. 

July 23, 2019 
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GHG targets.22  This understanding is also reflected in Sacramento’s County’s “Phase 1 
CAP, Strategy and Framework Document”, as referenced in Section 2.E of these 
comments.  

The first principle in getting out of a hole is to stop digging. Inefficient long-lived urban 
infrastructure will lock-in high GHG emissions for decades if not generations, whereas 
planning now for compact and resource-efficient urban growth could reduce global GHG 
emissions by 23-26% by 2050.23  In California, roughly 35% of all carbon footprint 
abatement potential statewide is from activities at least partially within the control of local 
governments.24 

However, as noted in these comments, Section 4.A, the effectiveness of CAP measures 
to reduce VMT is far from certain. 

B. We Have Asserted with Substantial Evidence the following: 
i. County growth plans will increase VMT.  County plans and past practice are 

characterized by entitling far more land for development than needed within the 
County’s planning horizon, much of it beyond the adopted growth boundary.  This will 
cause fragmented development, induced VMT, GHG emissions, and other 
environmental and fiscal effects not subject to prior cumulative impact analysis.25 26 

                                                
22  “SCS [SB 375] implementation relies on local and regional agency decisions about where to allow 

development …. many local agencies have not successfully advanced infill and climate-smart 
development as needed. Instead of planning for new homes, shops, and workplaces within priority 
growth areas, too often growth is still being planned for land outside existing communities …. All 
levels of government need to support and incentivize projects that allow for shorter trips, in both 
urban and rural areas, by bringing jobs and daily needs closer to homes.” California Air Resources 
Board, “Draft 2022 Progress Report, California’s Sustainable Communities and Climate Protection 
Act”, June 2022. 

23  “The infrastructure that will be constructed concomitant with urban land expansion will lock-in patterns 
of energy consumption that will persist for decades if not generations. Furthermore, given past trends, 
the expansion of urban areas is likely to take place on agricultural lands and forests, with implications 
for the loss of carbon stocks and sequestration … planning to achieve compact and resource-efficient 
urban growth through co-location of higher residential and job densities, mixed land use, and transit-
oriented development could reduce GHG emissions between 23-26% by 2050 compared to the 
business-as-usual scenario (robust evidence, high agreement, very high confidence)”. IPCC. Climate 
Change 2022: Mitigation of Climate Change. Contribution of Working Group III to the Sixth 
Assessment Report of the Intergovernmental Panel on Climate Change, pp. 8-5 – 8-6. April 2022. 

24  Urban Planning, Volume 3, Issue 2. p. 35. “Carbon Footprint Planning: Quantifying Local and State 
Mitigation Opportunities for 700 California Cities”. 2018,]  

25  350 Sac, April 9, 2021, Sect. II.A, pp.2-3. 350 Sac, October 8, 2021, Section. II.A ,pp. 10-11. 
26 “Local jurisdictions shape the future of their communities through the entitlement of land…. These 

actions result in land use commitments that prove difficult to change in the future, … and often commit 
the community to significant, long- term service costs. When land is entitled and subdivided 
prematurely, before the market demands new housing, the following problems can result: 

 “Threats to health and safety. Lots that sit undeveloped for many years can foster wildfires, flooding, 
erosion, water contamination, poor emergency access, and other health and safety hazards… 

 “Fiscal threats. …local government may have to bear these [public service] costs without the benefit of 
property taxes expected from houses that were planned but remain unconstructed. If development is 
widely scattered, these costs could rise further. 
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ii. Most County growth could be accommodated by infill.27 

iii. The County’s proposed mitigation of sprawl was not evaluated in the County’s 2011 
GPU EIR, and is not supported by evidence, so must be considered in a subsequent 
EIR.28 29 30  (Also see these comments, Section 2.H.2).  

iv. The County’s reliance on a conceptual carbon-offset program to mitigate VMT 
impacts from planned GPA projects is not supported by evidence of feasibility.31 
(See also Section 4.C. in these comments.) 

C. County Response to Comments 
i. GHG Modeling and GPA Projects. The County now asserts: 

“…modeling of GHG emissions … is based on anticipated development 
within the UPA … consistent with … SACOG’s projections of reasonable 
growth … GPA projects are not expressly included … Rather, the growth 
projections … consider the overall growth that is anticipated in the 
region… assumed valid irrespective of potential GPAs. Further, given the 
regional nature of GHG emissions, the precise location of new growth … 
is immaterial… the County [will use] project-specific … EIRs for … GPA 
projects…”.32 

We agree. What’s left unsaid is that SACOG’s growth projections are based on 
adopted local general plans and their land use maps. Projects requiring General 
Plan Amendment are by definition excluded, calling into question the assumption of 
the projections’ validity irrespective of real-world pending (very large) GPA projects. 
Regarding the regional (or for that matter global) nature of GHG emissions, we are 
not concerned with the location of emissions, but the location of sprawl 
development which induces increased emissions, whether projects are built out or 
not. Further, the County ignores the growth-inducing potential of super-abundant 
entitlements; the dispersed, VMT-inducing land use pattern excess entitlements 
cause; and their demonstrated inefficacy in addressing regional housing shortfalls. 
Our explicit comments on these issues await substantive response. Project-specific 

                                                                                                                                                       
 “Fragmented development patterns. Remote or otherwise poorly located developments diminish the 

feasibility, heighten the cost, and worsen the environmental impacts of roads and other public services. 
Such developments also disrupt wildlife habitat and migration corridors. 

 “Market flooding and distortions. The oversupply of vacant lots depresses the value of even well-
designed and well-located lots [e.g., existing infill lots] that could and should be serving … [housing] 
demand…”.  Lincoln Institute of Land Policy. “Arrested Developments, Combating Zombie 
Subdivisions and Other Excess Entitlements”, pp. 6-8. January 2014. Online: 
https://www.lincolninst.edu/publications/policy-focus-reports/arrested-developments 

27  350 Sac, April 9, 2021, Sect. III.A, p. 2. Sacramento County estimates that existing infill capacity 
could accommodate 89 percent of the County’s projected growth need through 2040. 

28 Sacramento County. GPU FEIR, Vol. II, “Mitigation”, 2011 
29  350 Sac,”NewBridge Specific Plan: Comments”, Section II, pp. 4-7, August 31, 2020. 
30  350 Sac, October 8, 2021, Footnote 21 and Sect II.B, pp. 11-12. 
31  350 Sac, March 23. 2022, Sect. II, pp, 7-8. 
32  County of Sacramento, “Responses”, p. 9. 
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analysis of GHG impacts is inconsistent with prior County commitments. (See 
Section 2.C of these comments. 

ii. County infill efforts. The County states: 

“The General Plan focuses on directing future development and 
investment toward previously urbanized communities …  [infill] programs 
have been completed or are in-progress …  a…(LEAP) Grant… [will] 
restart the County’s Infill Program 33…”  

The County General Plan has an abundance of policies supporting infill; and only 
two permit sprawl beyond the adopted growth boundary:  LU-119 and LU-120.  But 
these two policies implement the County’s de facto policy, which the County has 
never failed to apply to any applicant. The result is that on top of 49 thousand 
dwellings the County has already approved, GPA projects would add 55 thousand 
more––far beyond projected need.  The resulting surfeit of cheap, entitled land 
sucks investment away from infill, so that the County’s itemized “infill programs” 
have achieved little.  The LEAP study is great, and we supported the County’s 2020 
application, but our suggestion that it be initiated promptly to inform the CAP awaits 
response.   

4. UNRELIABLE MEASURES AND IMPLEMENTATION  

The CAP’s measures suggest much but lack actionable detail. Instead they again “kick the 
can down the road”, and rely on unfunded and uncertain future planning to detail actions 
which would actually reduce GHG emissions. 

A. Key CAP Measures Are Not Enforceable, Funded, Specific, and/or Substantiated. 
We previously reviewed a number of CAP measures in detail, focusing on ten measures 
which together provide 97 percent of the claimed County GHG reductions, 34,35, and we  
note updates below.  

Unfunded staff work is displayed in Attachment 1 to these comments. The CAP identifies 
substantial staff work for each of the ten measures. (We note below the number of tasks 
for each measure). These tasks are all in addition to routine staff work and no funding 
source is identified. The CAP should identify for each task the resource-need, fund 
source, and planned initiation and completion dates. Absent this information, 
implementation is unlikely, and progress monitoring impossible. 

The percent of total claimed County reductions attributed to each measure is shown in 
parentheses after its title. GHG-10, GHG-06, and GHG-07 provide almost 70 percent of 
the total claimed County reduction. 

GHG-01, Carbon Farming (30% of total claimed County reduction) depends on 
voluntary uptake of carbon farming, encouraged by education and outreach. It lacks 
detail and near-term targets. It is unlikely to meet its (even reduced) target, which 
unfortunately accounts for 30% of all proposed County reductions (Number of Tasks: 2). 

                                                
33  County of Sacramento, “Responses”, p.13. 
34  350 Sac, October 8, 2021, Sect. III.D, pp. 22 ff. 
35  350 Sac, March 23, 2022, Sect II.A, p, 2 ff. 
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Electrification Measures. Attachment 2 supplements the following summary 
statements, providing more detailed analyses, recommendations, and questions 
regarding electrification measures GHG-04, -05, -06, and -07. 

GHG-04, -05, and -07, Contingent on Future Feasibility Studies. Each of these 
measures proposes adoption of a “reach code” that has a more stringent building 
electrification requirement than the State’s basic building code. In addition to standard 
State-mandated cost-effectiveness studies, GHG-04, -05, and -07 will be subject to 
County feasibility analyses. Minimum feasibility parameters for some of the measures 
are started but are not inclusive. Normally, CEQA lead agencies are required to 
determine and take responsibility for the feasibility of proposed mitigation measures 
before proposing them for adoption. However, since the feasibility criteria are not limited, 
they will be subject to currently unknown political determinations at the time of their 
approval, after the CAP itself is scheduled for County adoption. Their final form is 
therefore uncertain and will likely be unknown to decision-makers when the CAP is 
adopted. 

GHG-04, Electrify Existing Commercial (3%), now provides exemptions prior to 2026, 
contingent on mitigation via a carbon-offset program. The CAP proposes such a 
program but offers no plan to establish it. There are still no near-term milestones. Terms 
are contingent on future feasibility study (Tasks: 6).  

GHG-06, Electrify Existing Residential (29%) still lacks near-term targets and a 
credible enforcement program. Terms are contingent on a future feasibility study (Tasks: 
9). 

GHG-07, Electrify New Residential (10%) still lacks substantiation and near-term 
targets. Our previous comments36,37 noted that the assumed number of new homes 
against which GHG reductions and electrification gains are calculated was 
unsubstantiated and appeared inflated based on SACOG’s 2016-2040 growth 
projections, resulting in overstating the claimed benefits.  

The new homes figure has been reduced from 35,000 in the September 2021 Final Draft, 
to 30,540 in the current draft. However, the estimate is still unsubstantiated as to its 
source and is inflated against the 2016-2040 projection cited in our previous comments. 
It is also over-stated against SACOG’s 2021-29 housing-need projection,38 as discussed 
below. 

The CAP (Appendix E) assumes that GHG-07 will apply to 30,540 new homes, of which 
23,210 (76 percent) are identified as single family (SF), and 7,330 (24 percent) as multi-
family (MF).  

According to SACOG’s recent projections, which the County is obligated to reflect in its 
general plan housing element, Sacramento County will need 21,272 new SF and MF 

                                                
36  350 Sac, October 8, 2021, Sect. III.D, pp. 24-25. 
37  350 Sac, March 23, 2022, Sect II.A, p. 5. 
38  County of Sacramento, Board of Supervisors Meeting, Item 40, “PLNP2019-00027. 2021-2029 

Housing Element. General Plan Amendment to update the County’s Housing Element”, July 27, 2021. 
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homes from 2021-2029, or an average of 2,364 per year. Applying the above CAP-
assumed percentages to this annual growth, 1,797 of these homes will be SF and 567 
will be MF.  

As explained in our previous comments, by its terms GHG-07 would apply, between its 
effective dates and 2030 target year, to SF homes for a maximum of seven years and to 
MF homes for maximum of four years. This yields the following calculations for numbers 
of new dwellings subject to GHG-07, pursuant to the SACOG projection: 

New Home Projections, SACOG RHNA versus CAP 

Type SACOG, 
No. / Year 

No. of Years 
Applied 

Total per 
SACOG 

Total per 
CAP 

CAP Over-Estimate, 
Percent 

SF  1,797 7  12,579  23,210 190 % 

MF  567 4  2,268  7,330 323 % 
 

GHG-07, absent substantiation, seems to more than double the number of affected 
homes and claimed climate benefits. We have commented on a similar lack of 
substantiation for numerous other CAP measures and are concerned that these may 
also misstate their claimed GHG-reductions (Tasks: 4). 

GHG-08 Construct Equipment 1%) still lacks near-term targets (Tasks: 2). 

GHG-10, EV Charging (7%) is still unsubstantiated, aspirational, and lacks near-term 
targets (Tasks: 3). 

GHG-11 Reduce Vehicle Miles Traveled, New Development (5%). Per CAP Appendix 
E, GHG-11 “assumes” all new developments (in UBAs) will achieve 15% VMT 
reductions, or will offset emissions through a yet-to-be developed carbon offset scheme. 
The measure lacks detail, substantiation, and measurable interim targets39 (Tasks: 3). 

GHG-12, Update TSMP (3%) still lacks substantiation and detail (Tasks: 3). 

GHG-13, Revise Park Standards, Commercial (1%) remains undetailed (Tasks: 3). 

GHG-24, Organic Waste (8%) requires the County to amend the Zoning Code to 
support the use of diverted organic waste within the County to increase organic waste 
diversion by 75% by 2025. There is no description for how this would be accomplished. 
The Measure remains unsubstantiated, and lacks interim targets (Tasks: 2). 

B. The Implementation and Monitoring Strategy is Not Credible. As previously noted,40 
the CAP does not identify any of the following: 

i. Resources needed to administer and implement the CAP, at a level of detail needed 
for budgeting41  

                                                
39  Also, see discussion of GHG-11 in Section I.1.C.iii., p. 6. 
40  350 Sac, October 8, 2021, Sect. III.F, pp. 25-26. 
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ii. Funding sources directly within the County’s current budgeting authority  
iii. Funding commitments  
iv. Date-certain annual reporting or CAP update schedules 
v. Any description of technical protocols needed to monitor and determine compliance 

with the CAP’s multiple and varied GHG-reduction targets 
vi. Adequate interim milestones to allow timely detection and correction of mitigation 

failures, including timely initiation of staff work. 

The absence of a source of dedicated funding and timelines, along with the failure to 
identify priorities and needed resources, makes rational budgeting for measure 
implementation, and therefore implementation itself, impossible. Much of this is due to 
the County’s failure to fulfill the 2011 mitigation commitments presented in County’s 
General Plan Update (GPU) EIR,42, as discussed in Section 2.D of these comments.  

Among the Strategy’s bulleted list of items that CAP states implementation would 
entail: 

i. Substantive staff work directly supporting measure implementation is nowhere 
mentioned, although the CAP identifies a plethora of tasks for County staff.  
Attachment 1 to these comments lists 37 substantive tasks assigned to County staff, 
for ten of the CAP’s 31 Community and 17 Government Operations measures.   A 
full Inventory would yield far more. 

ii. “Timelines” are referenced (bullet #1). Various dictionary definitions of “timeline” all 
involve a list of events arranged, often graphically, in the order in which they did or 
will happen. There are no such timelines in the CAP, although they were promised 
in the County’s 2011 GPU FEIR. The CAP’s schedule for measure implementation 
is indicated only in “Timeframes” of “Near”, “Mid”, or “Long Term”.  This lack of 
precision, along with a general paucity of near-term and interim targets, makes 
timely tracking of progress, or lack thereof, impossible. This is a serious deficiency. 
In mitigating climate change, time is of the essence and poor, or no, performance 
must be detected and corrected promptly. 

iii. Fee assessment on new development to support infill is referenced (bullet #11) as if 
assured. Such assessments are speculative. The County has not adopted an 
ordinance or other mechanism to require payment of such assessments, although it 
was promised in the County’s 2011 GPU FEIR. Any such payments would be 

                                                                                                                                                       
41  During the March 23, 2022 Board of Supervisors workshop, Board Chair Nottoli properly identified the 

lack of funding as an impediment to implementation: “…If we're gonna be real, we need to find ways 
to fund … going to voters, or carve out part of the budget”.  

Re GHG-01, Carbon Farming: “It will require resources to help farmers and ranchers; someone's gonna 
have to step up ... if we think we can do this just by being friendly with the farmer ... that's not how it's 
going to work ... it will require funding” (timestamp 4:29).   

Re GHG-11, Infill Fees: “… we won’t realize that funding ... for many years to come ... If we're relying on 
that to help us with infill incentives, I think we're fooling ourselves ... Looking at being real with this 
plan … we better find a way to fund that up-front. ... It's going to take years and years and years for 
fees to be available. In the meantime opportunities do to the infill will be missed ...” (timestamp 
4:32:10). 

42  Sacramento County. General Plan 2030 FEIR, Vol II, “Mitigation Measures”, pp. 12-39. November 
2011. 
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negotiated individually with project proponents who, if amenable, would likely expect 
concessions in other areas, including other environmental mitigation requirements. 

iv. “[I]nteraction with the Board of Supervisors” is mentioned (last bullet), “for 
consideration of actions that allow the CAP measures to be achieved, modified, and 
funded, as necessary”. In fact, future Board action are not needed merely to enact 
measures and funding already approved at the policy level in adopting the CAP. 
With few exceptions, the CAP fails to include fully actionable, funded measures not 
needing further policy determinations. The CAP’s measures consistently refer to the 
need for further planning. Yet this array of uncertain and deferred mitigation would 
be claimed adequate for project-level mitigation of enormous, impactful “GPA 
projects” now in planning . 

C. The CAP Relies on a Speculative and Inappropriately Administered Carbon-Offset 
Program  

i. The Offset Program is only conceptual, yet it is cited as the County’s fallback in 
the event that SMUD cannot meet its ambitious but unenforceable green energy 
goals, or numerous of its other measures fail.43  

ii. The Offset Program is critical to Sacramento’s sprawl plans.44 CAP Table 5 lists 
four pending GPA projects which, if approved, will “contribute to increased VMT 
and associated GHG emissions”. These projects will almost certainly each 
generate VMT well above the regional average and exceeding SB 743’s VMT-
reduction “significance” thresholds.45, 46  

iii. Measure GHG-11, “Reduce Emissions From … Vehicle Miles Traveled”, is the 
only CAP measure focused on reducing VMT. GHG-11 presents only two actions:  

• Deferred, future development of feasibility criteria for project-level VMT-
reduction mitigation. However, increased VMT induced by sprawl cannot be 
mitigated by onsite measures and the County’s oversupply of entitlements will 
make transit service impossible.47 

• Adopting a “VMT mitigation fee, bank, or exchange”, with “funding allocated 
toward VMT improvement … or equivalent GHG emission reduction”. (This 
conflates VMT and GHG mitigation, though their regulatory fungibility is 
dubious).48  

The obvious relationship between GHG-11 and the County’s proposed Carbon 
Offset program (CAP Section 2.3) is unexplained, but both are proposed as 
addressing otherwise immitigable VMT impacts from new development. 

                                                
43 350 Sac. October 8, 2021, Section III.B.3, pp. 21-22. 
44  350 Sac, April 9, 2021, Section III.B.2, pp. 5-6.  
45  County of Sacramento, CAP, Measure GHG-23: “These master plans contribute to increased VMT 

and associated GHG emissions”, and Table 5, p. 36 
46  350 Sac, March 23, 2022, Section II.B, pp. 7-8. 
47  See in these comments, Section 2.B.1. 
48  350 Sac, March 23, 2022, Section II.B, pp. 7-8. 
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iv. The proposed administrative process is inappropriate. In theory, offset programs 
could provide legitimate mitigation. However, in addition to the difficulties cited in 
previous comments, the CAP delegates the authority to determine future 
quantification of any carbon-offsets to “the County” without further specification as 
to responsible official; or to an unspecified “third party”; without in any case 
providing any guidance as to the conduct of that determination.49  Further, this 
process would not be subject to CEQA review, since compliance with a “qualified” 
CAP; would be exempt from CEQA judicial review for the same reason; and 
provides for no other public review.  

v. In summary, the specifics of VMT/GHG mitigation for what is likely to be the most 
directly climate-consequential decisions in the County’s history would be made by 
an unclear authority, without policy-level guidance, out of public view, and with 
little public legal recourse. 

D. The Adjusted BAU Scenario is Unsubstantiated. As previously noted, the CAP relies 
heavily on SMUD’s unenforceable achievement of its green energy goals. Achieving 
those goals remains technically uncertain due to known difficulties,50 and unexpected 
challenges add to the uncertainty. E.g., currently, SMUD is having to purchase electricity, 
including that derived from fossil fuels, because of (1) unplanned reductions in hydro-
electric capacity caused by the ongoing drought, and (2) because its most-efficient gas 
plant is out of service for an undetermined period due to a major, unforeseen equipment 
failure. 

E. Partnerships with Other Agencies Are Not Substantiated. CAP measures include 
numerous references	to	collaboration	arrangements	with	SMUD	and	the	SMAQMD,	but	
do	not	indicate	there	has	been	discussion	re	these	agencies’	willingness	and	ability	to	
assume	the	roles	identified.	Substantive	inter-agency	collaboration	entails	thoughtful	
deliberation.		If	collaboration	has	not	been	initiated	during	the	planning	process,	
implementation	delays	can	be	expected. 

F. Potential Measures Are Discarded Without Substantial Evidence, per previous 
comments.51 

G. Feasible Measure Green Procurement Not Considered, per previous comments.52  

H Future Use of Un-quantified Measures Will Require CEQA Analysis, per previous 
comments.53  

 

 

                                                
49  County of Sacramento “Climate Action Plan”, August 2022. The administrative approval process is 

cited in GHG-02, GHG-04, GHG-06, GHG-07, and GHG-10. 
50  350 Sac, March 23, 2022, Section II.A. p. 4, Section III.B, p. 6. 350 Sac. October 8, 2021, III.B.2, 

II.B.3, pp. 20-21. 
51  350 Sac. October 8, 2021, Section III.E, p. 25. 350 Sac. March 23, 2022, , Section III, pp. 8-9.  
52  350 Sac, April 9, 2021, Section Two, B. pp. 8-9. 
53  350 Sac, March 23, 2022, Section I,B, p.2. 
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I. County Response to Comments 
CAP Implementation awaits feasibility, coordination, and funding. In response to the 
Sacramento Environmental Commission’s urging that CAP implementation begin 
immediately, the County states: 

The County must consider the feasibility of how measures would be implemented 
with the understanding that extensive coordination, investments, and funding 
must be secured prior to the implementation of the Final CAP measures. 

We agree. Sacramento County has succinctly stated our concerns: Measure 
feasibility is undetermined and unsubstantiated; frequently cited intra- and inter-
agency arrangements have not been initiated; and no funding has been committed 
for the extensive identified County work. This CAP is not an “Action” plan so much 
as a work-plan for possible further planning and policy decisions that could result in 
actual GHG reductions, someday, if undertaken. This, on top of the fact that the 
CAP lacks a bona fide CEQA assessment; fails to grapple with the County’s 
historic, now dangerous, commitment to ongoing urban sprawl; and would be 
deemed adequate mitigation for projects approved long before the public learns 
what, if any, climate relief it provides.  

 

Thank you for considering our comments.  

Sincerely,  

 

 

 

Oscar Balaguer, Chair 
350 Sacramento CAP Team 

 

cc: Ann Edwards, County Executive
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COUNTY STAFF TASKS 
FOR TEN MEASURES REVIEWED IN THESE COMMENTS 

This Table cites the 37 substantive tasks assigned to County staff in implementing ten of the 
CAP’s 31 Community and 17 Government Operations measures. .A full Inventory would yield 

far more. Required resource needs and funding source are unstated in the CAP. 

 

MEAS-
URE COUNTY STAFF WORK PG. 

GHG-01, 
Carbon 
Farming 

Work with local farmers, ranchers, and land managers, as well as 
resource conservation districts and other partners (e.g., Carbon 
Cycle Institute), to promote and increase carbon sequestration on 
agricultural lands through the development of carbon farming plans. 

19 

Develop a program by 2024 that...provides carbon sequestration 
education and resources to relevant stakeholders. 19 

GHG-04, 
Electri 

Existing 
Cmmcl 

Require existing commercial/nonresidential buildings to increase 
energy efficiency and electrify existing water and space heating 
equipment that currently use natural gas. 

21 

Develop a program aimed at assisting local utilities with 
implementing commercial energy efficiency and electrification 
programs to achieve reductions in energy consumption. 

21 

Review its existing permitting processes for nonresidential building 
owners seeking to replace gas-, water-, and space-heating 
equipment with electric equipment, as well as capping gas meters, 
and modify as needed to reduce complexity, cost, and processing 
time for any required permits. 

22 

Develop an outreach program that provides education strategies 
that enable commercial energy conservation and gas-to-electric 
conversions in nonresidential buildings for space and water heating. 

22 

Develop online videos and educational materials on energy 
efficiency and building electrification (including trainings, fact 
sheets, and/or information on available incentives) targeted toward 
building owners and tenants that are hosted on the County’s 
website or linked to SMUD and Pacific Gas and Electric Company 
(PG&E) web interface. 

22 
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MEAS-
URE COUNTY STAFF WORK PG. 

GHG-06, 
Electric, 
Existing 

Res 

 Adopt an electrification requirement for mixed-fuel single-family 
and multifamily homes subject to cost-effectiveness studies 
prepared by the Statewide Reach Codes Team. 

24 

To support residential electrification, review the County’s existing 
permitting processes for residential building owners seeking to 
replace gas home appliances with electric appliances, as well as 
Sacramento County Climate Action Plan 25 capping gas meters, 
and modify as needed to reduce complexity, cost, and processing 
time for any required permits. 

24 & 
25 

Partner with SMUD to develop an incentive program that reduces 
costs associated with any necessary electrical panel and/or branch 
circuit upgrades to support additional electric appliances. 

25 

Assist local utilities and organizations such as Rebuilding Together 
Sacramento and Community Resource Project with increasing 
participation in residential retrofit programs in the County’s 
environmental justice communities to achieve a reduction in overall 
energy consumption. 

25 

Develop and implement a program that provides education on 
strategies that promote energy savings in residential buildings. 25 

Create a video that shows residents how to monitor their energy 
use through SMUD and PG&E web interfaces or share their energy 
use with third parties for more detailed analytics on energy use. 

25 

Publish an information sheet on the County’s CAP portal, described 
in Section 4, on methods that can be used to retrofit buildings for 
energy efficiency, including upgrading to EnergyStar™-certified 
appliances, more efficient HVAC systems, weatherization, and 
comprehensive whole home retrofitting. 

25 

Have the Building Permits and Inspection Division require 
documentation at the time of building permit application for 
replacement of water heaters, HVAC systems, and other appliances 
requiring a permit. 

25 

Develop an outreach program that provides education strategies 
that enable residential energy conservation and gas-to-electric 
conversions in residential buildings for space and water heating. 
This outreach program will include partnerships with existing 
organizations, such as the Sacramento Association of Realtors, to 
provide information on benefits of energy conservation and 
incentives for electrification. 

25 
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MEAS-
URE COUNTY STAFF WORK PG. 

GHG-07, 

Electrific
at, New 

Resident
ial 

Require prewiring for all-electric appliances and equipment in all 
mixed-fuel new single-family dwellings and multi-family buildings 
constructed prior to January 1, 2023, effective upon adoption of this 
CAP. 

26 

Require all new residential construction in the County to be all-
electric per the following requirements subject to cost-effectiveness 
studies prepared by the Statewide Reach Codes Team; Building 
permit applications filed on or after January 1, 2023, or 6 months 
after the availability of a cost-effectiveness study prepared by the 
Statewide Reach Codes Team, whichever is later. 

26 

Develop and adopt an energy reach code no later than December 
2022, or 6 months after the availability of a cost-effectiveness study 
prepared by the Statewide Reach Codes Team, whichever is later. 

26 

Periodically re-assess and update reach codes in response to 
updates to the building code. 27 

GHG-08, 
Construc

ion 
Equipt 

Require U.S. Environmental Protection Agency (EPA)-rated Tier 4 
final diesel engines or cleaner electric-powered, hybrid, or 
alternatively fueled construction equipment in new construction 
projects, unless the applicant can reasonably demonstrate that 
specific equipment is infeasible or regional supply unavailable. 

27 

Partner with SMAQMD to provide contractors designated as small 
fleets information on applicable incentives or grants for equipment 
upgrades. 

27 

GHG-10, 
EV  

Charg-
ing 

Implement the Sacramento Area Plug-In Electric Vehicle 
Collaborative’s Electric Vehicle Readiness and Infrastructure Plan 
to increase the electric vehicle (EV) network capacity through 
infrastructure, fleet changes, funding mechanisms, utility 
coordination, and education. 

28 

Prepare educational materials, which may include pamphlets and 
video tutorials, and conduct educational workshops, to inform 
residents and businesses about EVs and the expanded EV 
infrastructure. Education materials and workshops will include 
culturally compatible outreach to underserved and disadvantaged 
communities, which will create a positive EV adoption impact for 
disadvantaged communities. 

28 
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MEAS-
URE COUNTY STAFF WORK PG. 

GHG-11, 
Reduce 
VMT, 
New 
Dvlpt 

Achieve a 15-percent reduction in daily VMT compared to the 
regional average as specified in Sacramento County’s 
Transportation Analysis Guidelines for all new residential and 
office/business professional development in the County, consistent 
with Policy CI-5 of the Circulation Element. Participation in a VMT 
mitigation program shall be required to offset VMT impacts. 

29 

Detailed feasibility criteria will be developed and will include 
appropriate economic considerations. 29 

Develop and adopt a VMT mitigation program (e.g., VMT mitigation 
fee, bank, or exchange) to offset project-level and cumulative 
unmitigated VMT impacts from projects with funding allocated 
toward VMT improvement projects or equivalent GHG emission 
reduction projects in the County. 

29 

GHG-12, 
Update 

TSM 
Plan 

Review and update Section 5.9.6.F of the Zoning Code, which 
requires a Transportation System Management (TSM) Plan for 
qualifying projects, as specified in Section 5.9.6.F of the Zoning 
Code, to ensure that the ordinance is comprehensive, enforceable, 
and consistent with the GHG reduction target. 

29 

Send TSM Plans to SacRT for review and comment prior to 
approval. 30 

Update the Zoning Code to include described TSM Plan 
requirements by December 2023. 30 

GHG-13, 
Organic 
Waste 

 

Study and revise the current parking standards for new 
nonresidential development through changes to the Sacramento 
County Zoning Code. 

30 

The process for updating the parking standards could include the 
following actions: 
• Study minimum parking requirements based on local data 

(demand) 
• Develop new parking standards based on the local parking 

demand study and in coordination with SacRT based on transit 
availability 

• Integrate new parking standards into the Sacramento County 
Zoning Code 

31 

Update the Zoning Ordinance to require shared parking facilities for 
uses in new nonresidential development that have staggered 

31 
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MEAS-
URE COUNTY STAFF WORK PG. 

parking demands at different times of the day and allow for transit 
use of off-street parking areas. 

GHG-24 

Divert 75 percent of organic waste deposited into landfills from both 
commercial and residential sources by 2025. 39 

Amend the Zoning Code to clarify and streamline the permitting 
process for operations conducting landfill diversion or that support 
the use of diverted organic waste. 

39 
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Sacramento County CAP Building Electrification Measures 
 
General Recommendations 
We commend the County for a set of recommendations that have the potential to significantly 
decrease the climate impacts of fossil fuel burning in new and existing buildings. The CAP’s 
proposed new construction ordinances (GHG-05 and- 07) place the County in line with current 
ordinances at more than 60 jurisdictions throughout the state, including at the City of 
Sacramento. But most impressive is measure GHG-06, which requires electrification upon 
equipment failure or upgrade in existing residential buildings. This recommendation is truly 
ground-breaking–if it can be passed and implemented as written.  

The Need for Fast-Tracking New Construction 
Measures GHG-05 (commercial) and GHG-07 (residential) call for ordinances to be in place by 
2023 for low-rise buildings and 2026 for larger buildings subject to the availability of the required 
cost effectiveness studies from the Statewide Reach Codes Program. As of mid-September, the 
residential low-rise new construction study has been completed and commercial new 
construction study will be available by month’s end.  

Without these constraints, the biggest challenge to implementation will be the ability for staff to 
introduce an ordinance for review and approval by year’s end. This will not be an insignificant 
accomplishment requiring a period of review, workshops, and comments from stakeholders. To 
facilitate the process, we recommend staff to begin taking immediate steps. 

Uncertainty of County Feasibility Analyses 
In addition to State-mandated cost effectiveness studies, GHG-04, -05, and -07 will be subject 
to County feasibility analyses. CEQA lead agencies are normally required to determine and take 
responsibility for the feasibility of proposed mitigation measures before adoption. Minimum 
feasibility parameters for some of the measures are started but are not inclusive. Since 
feasibility criteria are not limited, they will be subject to currently unknown political 
determinations at the time of their approval, after the CAP itself is scheduled for County 
adoption. Their final form is therefore uncertain and will likely be unknown to the County when 
the CAP is adopted. 

Concentrate on the Permit Process 
Again, we applaud the CAP’s intent with Measures GHG-04 (commercial) and particularly GHG-
06 (residential) to replace all gas equipment upon replacement or upgrade. The equipment 
replacement point is the most opportune time which, if missed, will result in continued GHG 
emissions for another 15-20 years over the life of the replacement appliance.  

The big problem is that only a fraction of appliance change-outs apply for permits—perhaps as 
few as 10 percent 1, 2—making it essential to focus on the permit process for successful 
                                                
1  Palmgren, Claire, Miriam Goldberg, Ph.D., Bob Ramirez, Craig Williamson, and DNV GL Energy 

Insights USA, Inc. 2019. “2019 California Residential Appliance Saturation Study” (PDF p. 56). 
California Energy Commission. Publication Number: CEC-200-2021-005. 
https://www.energy.ca.gov/publications/2021/2019-california-residential-appliance- saturation-study-
rass. 
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implementation. Permitting virtually ensures electrification since it is a precondition to receive 
incentives. The CAP appropriately calls for reducing the complexity, processing time and cost 
for permitting electric replacement equipment. In addition, we recommend the following: 

• Bolster the staffing and training of the Permit Department to manage the expected larger 
number of future applicants for electrification change-outs. 

• Provide a point-of-permitting incentive to encourage electric replacements. 

• Consider an ordinance to require a check of all permitted measures at time of building 
sale, similar to the long-standing program at the City of Davis,3 which requires permit 
clearance associated with a property sale, but removes the burden on an immediate 
transaction complication by allowing any necessary remediation at any time before or 
within 18 months after the sale by either buyer or seller. This also motivates contractors 
and homeowners to permit the equipment at time of installation to avoid needing to 
provide documentation at a future point. 

Expand Outreach 
Achieving a total conversion of existing gas equipment to electric will be a huge undertaking 
given the level of education on the issues and the reluctance of some contractors to recommend 
heat pumps for their clients. To assist in implementation, the CAP appropriately proposes 
working closely with SMUD. It also plans to develop an education and outreach program, 
though it only mentions working with the Board of Realtors by name. We recommend expansion 
of the outreach to at least the following groups:  

• HVAC and plumbing contractors 
• Landlords and Property managers 
• Home improvement centers and plumbing warehouses 
• Apartment building owners and associations 

We also recommend connecting with and supporting organizations that already have 
experience in aspects of building de-carbonization such as:  

• Community groups, including Community Resource Program 
• Environmental groups such as our own, 350 Sacramento. We have produced 

informational material and staffed booths to educate the public on heat pumps and 
induction cooking. 

The County should also consider how they can include education about electrification into the 
permitting process, so that when people do a remodel they are informed that they should 
consider panel upgrades and wiring sufficient to do change-outs (and perhaps require to do this 
if the remodel is extensive enough). This is important because when appliances fail, if planning 
hasn’t been done, getting the change-out in a timely fashion can be difficult. This is particularly 
true when switching to heat-pump water heaters from gas. 

                                                                                                                                                       
2  County of Sacrament Supervisor P. Kennedy, Board workshop, March 23, 2022, timestamp 1:25:30, 

"In a previous life I did a study for the City of Sacramento.  Somewhere around 10 percent of the 
water heaters that got replaced actually got permitted”, 

3 https://www.cityofdavis.org/city-hall/community-development-and-sustainability/building/resale-program 
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The CAP should also clarify how it plans to work with the incorporated cities including 
Sacramento, Elk Grove, Rancho Cordova, Folsom, and Galt, several of which have their own 
electrification efforts in motion. Together these cities constitute 60% of the housing stock in the 
County. 

Better Detail on Goals 
For 2030 the CAP sets GHG-06 goals for participation, therms avoided and GHG reduction, 
which we summarize in the following table. 

 

 

Several ambiguities in the goals make their interpretation, and what exactly is intended to be 
achieved, uncertain. Please clarify the following:   

• Is the 30% participation level for the equivalent entire existing stock of housing units by 
2030? 

• Is the 30% participation goal on top of the approximately 25% of existing space heat 
pumps and 7% of electric hot water heaters?  

• Does the 30% goal represent a single appliance change-out, or an equivalent housing 
unit that replaces all of the appliances—water heaters, furnace, and gas cooking units?  

• The therms/participant is apparently a weighted average affected by such factors as 
appliance type, house vintages and household sizes. Can more information be provided 
on how this value was derived? 

• Finally, it would be useful to detail the annual capture rate required for the appliance 
replacement. By way of illustration, assuming a 15-year appliance life, the following chart 
estimates the number of units that must be replaced annually to achieve the 68,000 
cumulative units by 2030. This type of presentation in the CAP report would provide a 
good set of milestones to assess progress towards the eventual 2030 goal. 

2030	Targets	For	Electric	Appliance	Replacement	
County	of	Sacramento	Existing	Housing	Units

Total	Housing	
Units1

Pct	
Participants2

Participant	
Housing	
Units

GHG	(MMT	
C02e)3

Total	
Therms2

Therms/
Unit

227,590 30% 68,277													 140,819										 26,200,000			 384										
Notes:
1.	California	Department	of	Finance	2022	Demographics	for	Counties	and	Cities
2.	Climate	Action	Plan,	page	25.
3.	Climate	Action	Plan	Table	4	Summary	Table
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Funding and Implementation 
Ultimately, the success of the CAP electrification measures will depend upon additional funding 
for staff additions, program education and incentives. The CAP identifies two main sources: 
SMUD incentive money and a potential fund financed by mitigation from new projects. We 
recommend staff investigate securing additional funds from the Inflation Reduction Act (IRA) 
and state grants from the Air Resources Board, among other state agencies. The IRA has 
funding available for local entities to help disadvantaged communities electrify and become 
more energy efficient, create green banks which could in turn help fund electrification by 
reducing barriers to buying appliances with loans, support the conversion of heavy duty 
equipment, and many other things.4  

 

 

                                                
4 Sabin Center for Climate Change Law, Climate Law Blog, “Cities and the Inflation Reduction 

Act”, August 22, 2022.. Online: https://blogs.law.columbia.edu/climatechange/2022/08/22/cities-the-
inflation-reduction-act/ 
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COUNTY GENERAL PLAN IS INCONSISTENT WITH 2011 GPU FEIR COMMITMENTS. 
Sacramento County’s 2011 FEIR directed that mitigation measures be included in the County’s 
Phase 1 CAP and General Plan. Many were not, or were substantially weakened without 
explanation.  Of those included, most remain outstanding more than a decade later.1 

Mitigation measures presented in the FEIR and GP and their status are shown below. 

                                                
1  350 Sac. October 8, 2021, Section III.A.1, p. 14. 
2 Mislabeled in FEIR as "d." 

FEIR MEASURE 
TITLE 

2011 GPU FEIR, 
 “Mitigation Measures” 

GP 2030, POLICY LU-
115 , “Implementation 

Measures” 

 

STATUS 

Implementation 
Measures 

CC-2. The following shall 
be included [in the GP] as 
implementation measures 
to the policy required by 
CC-1 

– 
Five listed measures 
were not included in 
GP, (see below). 

Adopt Phase I 
CAP 
Containing the 
Following: 

CC-2.A. Adopt a first-phase 
Climate Action Plan, 
concurrent with approval of the 
General Plan update, that 
contains the following… 

F. Adopt by resolution a 
first-phase Climate Action 
Plan, concurrent with 
approval of the General 
Plan update.  

Phase 1 Plan and 
GP do not include 
most elements 
specified in EIR (see 
below). 

Green Building 
Pgm 

CC-2.A.b. Adopt by 2012; 
update/5 years  – 

Not included in first-
phase CAP or GP.. 
Never adopted. 

Climate Change 
Pgm: 

CC-2.A.c. …enact a Climate 
Change Program that includes 
the following: 

– 
Not included in first-
phase CAP or GP; 
not in effect. 

Fee 
CC-2.A.c.i. A fee…[on] new 
development... fund...oversight 
and maintenance of…CAP 

– 
Not included in first-
phase CAP or GP. 
Never enacted. 

Reduction 
Targets - New 
Development 

CC-2.A.c.ii. Reduction targets 
that apply to new development  – 

Not included in first-
phase CAP or GP. 
Never enacted. 

 
2020 Targets 

CC-2.A.iii2. A section on 
Targets that discusses the 
2020 reduction target. 

– 
Included in first-
phase CAP. 

Adopt Phase II 
CAP 

CC-2.B. Adopt within 1 year; 
include economic analysis, 
performance measures, 
timelines, reduction expected 
from each measure 

H. Adopt ASAP, within 3 
years - economic analysis, 
performance measures, 
timelines, reduction 
expected 
 

Timeframe in GP is 
inconsistent with 
FEIR. Neither 
schedule has been 
met. We question 
whether the present 
CAP complies. 
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SACRAMENTO COUNTY  
CAP-RELATED NON-COMPLIANCE 

 
1. Failed Adoption into General Plan. The County failed in its administrative process to faithfully 

and accurately reflect five adopted mitigation measures in its Phase 1 CAP and General Plan as 
it promised to do, and substantially weakened a sixth, all without justification, as displayed in 
Attachment 3 to these comments,.  

2. Failed Promised Short-Term Mitigation. The County failed its promises to adopt a Green 
Building Program (by 2012); to enact a Climate Change Program as described; to enact a fee on 
development to fund CAP activities; or to adopt reduction targets that apply to new development.  

3. Failed to Initiate CAP. The County failed to adopt a CAP “within one year” as promised. If 
adopted as scheduled the CAP will have been delayed by a consequential decade. 

4. Unsubstantiated Implementation of 2012 County Operations CAP. The 2012 Operation CAP 
presented a large number of actions, and stated, “staff will oversee the process, coordinate with 
departments, evaluate and report progress and success to elected officials and the public, and 
update … as needed”.1  However, per online searches and queries to staff, it appears no 
evaluations or reports were ever published. Moreover, as we previously noted,2 the Government 
Operations section of the County’s 2022 draft CAP does not “update”, but totally ignores and 
according to the County now “supersedes” the 2012 Plan.3 Our suggestion, that after a decade 
an audit of the 2012 CAP might usefully inform the 2022 update, awaits response.  

5. Failed Promised Triennial GHG Inventories.  GHG Inventories provide critical base data to 
inform GHG-reduction plans, reveal trends, and determine the effect of mitigation measures. 
Conscientiously performed, the County would have updated the pre-existing base-year 2005 
Inventory for base years 2011, 2014, 2017, 2020, 2023…. In the event, the County provided only 
one update, for base year 2015.  

6. County Continued to Delay. County Supervisors revisited the CAP at a May 24, 2017 Board 
Workshop, during which staff reviewed the County’s commitments, presented the 2015 Inventory, 
and proposed a possible GHG mitigation measure. This was not well-received, and the Board did 
not direct staff to proceed with the CAP. Subsequently, as public pressure for climate action 
increased, staff and Board members informally advised that continued delay was needed to 
await the outcome of legal action in Golden Door v. County of San Diego, although 350 noted in 
written comments at that time that at least three other regional jurisdictions had adopted 
“qualified” CAPs since initiation of that case. 

                                                
1 County of Sacramento, “Climate Action Plan, County Government Operations”, “Chapt. 6, 

“Implementation and Evaluation of this Plan”, June 2012. 
2  350 Sac, April 9, 2021, Section Two, p. 7. 350 Sac. October 8, 2021, Section III.G, p, 26. 
3  County pf Sacramento, “Response to Public Comments”, p. 3, September 2022. 
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7. CAP Prompted by Potential Legal Vulnerability. The Board first expressed public support for 
initiating the CAP at the January 28, 2020 adoption hearing for a pending Master Plan, in 
connection with which environmental organizations provided written4 and oral testimony that 
such adoption would conflict with the County’s failure to conduct GHG mitigation, “as you 
promised”. Immediately following oral testimony, the then-sitting Board chair declared, “We’ve 
got to have a CAP”, which was in subsequent discussion supported by two other Supervisors 
After further informal meetings between activists and the three concurring Board members, 
Supervisors directed staff at an April 7, 2020 Board meeting to proceed with the CAP, 

8. Late CAP Adoption. County staff subsequently initiated the CAP, contracting with the same 
environmental consultant that advised San Diego County in its failed CAP. If adopted as 
scheduled, the CAP will be adopted ten years late. 350 Sac and other organizations have 
asserted numerous serious, ongoing deficiencies in the several draft CAPs. 

 

                                                
4  350 Sac, ECOS, Sierra Club, “Mather South MP FEIR: Comments”, January 27, 2020. 



From: Oscar Balaguer
To: Smith. Todd; Clerk of the Board Public Email
Cc: Doug Dierlam; Steve Wirtz; Joseph Schmitz
Subject: County CAP, 350 Comment: ERRATUM:
Date: Thursday, September 29, 2022 11:46:31 AM

EXTERNAL EMAIL: If unknown sender, do not click links/attachments.
Dear Todd and Clerk of the Board: 
 
This corrects an error in 350 Sacramento’s September 27, 2022 letter to staff and Supervisors,
re September 27 Board meeting, Agenda Item 53, Adoption of County CAP.   Letter Section
4.A, page 9 is corrected as follows: 
 
“GHG-10, GHG-06, and GHG-07 provide almost 70 percent …”, should read: 
“GHG-01, GHG-06, and GHG-07 provide almost 70 percent …” 
 
Please let me know if I can provide any further information.  
I regret any inconvenience. 
Thank you very much, 
Oscar 
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	September 27, 2022
	Todd Smith, Principal Planner
	Office of Planning and Environmental Review
	County of Sacramento
	827 7th Street
	Sacramento, CA 95814
	Re: Revised Final Climate Action Plan
	Dear Mr. Smith:
	On behalf of the Plumbing Heating Cooling Contractors of California (CAPHCC) and the Plumbing Heating Cooling Contractors of the Sacramento Valley, (PHCC SV), we appreciate the opportunity to comment on the County of Sacramento’s Revised Final Climate...
	CAPHCC/PHCC SV is the largest chapter of a federation of local, state, and national associations representing licensed and bonded plumbing and HVAC residential, commercial, and industrial contractors.  We are the nation’s oldest trade association, fou...
	Our PHCC Member/Contractors are dedicated to partnership with the state of California and the County of Sacramento in achieving its climate goals.  We recognize that Sacramento County is committed to decarbonizing the region by 2030, through Sacrament...
	Policies surrounding GHG emission reductions, such as building ordinances prohibiting natural gas hookups, should not limit technology solutions that can reduce emissions.  Policies that focus on a specific technology and/or set the efficiency bar too...
	CAPHCC/PHCC SV shares the opinion that a “viable electric alternative” should not be limited to a single technology, such as a heat pump.  Rather, it should allow product solutions that provide the customer with the same or better performance as the g...
	Prior to adopting an all-electric ordinance, the County of Sacramento should consider how the ordinance may be enforced, whether there is available electric product in the market for consumers to adopt, and what products are considered acceptable to i...
	1. A single electric product or combination of electric products that:
	a. Does not cost more to operate than the gas product being replaced.
	b. Can provide an equivalent or better performance as the gas product being replaced;
	c. Can fit within the existing footprint of the gas product being replaced, or fit the existing space without significant modification;
	d. Does not require an upgrade to the building’s electrical service infrastructure;
	e. Does not cost the customer more to replace than an Ultra Low NOx unit would, including all equipment, parts, electrical, and labor; and
	f. The product is readily available for purchase for emergency replacements.
	Measure GHG-04: Increase Efficiency and Electrification of Existing Commercial/Nonresidential Buildings and Facilities proposes adopting an all-electric ordinance for building permit applications filed on or after January 1, 2023, or 6 months after th...
	While commercially available electric product could satisfy the hot water and space heating demand of certain business sectors, we suggest that the County further evaluate the impact this ordinance may have on business owners. For example, many restau...
	As the County of Sacramento works with the Statewide Reach Codes Team to develop a cost-effectiveness analysis to serve as the basis for their reach code, CAPHCC/PHCC SV respectfully requests that all costs, including equipment, utility electrical inf...
	Measure GHG-06: Increase Energy Efficiency and Electrification of Existing Residential Buildings proposes an all-electric ordinance for space and water heater replacements and requirements for additions and alterations to upgrade the electrical panel ...
	SMUD currently has programs to incentivize fuel switching and electrical upgrades, and additional statewide programs are expected to begin in 2023, which may offer additional funding to help consumers proactively adopt heat pump technology, however, w...
	SMUD’s 2030 Zero Carbon Plan, for instance, is primarily focused on decarbonizing its electricity supply and only accounts for electrifying the equivalent of 154,000 homes by 2030.   SMUD’s incentives are only projected to electrify 26% of Sacramento ...
	CAPHCC/SV respectfully suggests that the transition from 80% efficient gas appliances to 100% electric appliances is a major challenge.  The process needs to be ‘stepped’ to accommodate industry and consumer acceptance.  Additionally, we suggest requi...
	CAPHCC/PHCC SV strongly urges the County Office of Planning and Environmental Review to analyze available cost data and work with the County Board of Supervisors to determine the financial impact an electrification ordinance would place on their const...
	The Plumbing Heating Cooling Contractors of California and Sacramento Valley thanks the environmental planning staff and county supervisors for the opportunity to provide feedback on the County of Sacramento’s CAP.  We stand ready to serve our communi...
	Respectfully Submitted,
	Tracy Threlfall Chief Executive Officer, PHCC of California
	Executive Director, PHCC of the Sacramento Valley
	Cc:  PHCC of the Sacramento Valley Board of Directors
	PHCC of California Board of Directors
	E. Truskoski;
	B. Ahee;
	R. Wolfer;
	Chair County Supervisor Nottoli;
	Vice Chair County Supervisor Desmond;
	County Supervisor Kennedy;
	County Supervisor Serna;
	County Supervisor Frost
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