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Southwest Gas Corporation 
Application 22-03-___ 

 
BEFORE THE PUBLIC UTILITIES COMMISSION OF THE STATE OF CALIFORNIA 

 
Prepared Direct Testimony 

of 
Valeria S. Annibali 

 
 
I. INTRODUCTION 

Q. 1 Please state your name and business address. 

A. 1 My name is Valeria S. Annibali.  My business address is 8360 South Durango Drive, 

Las Vegas, Nevada 89193. 

Q. 2 By whom and in what capacity are you employed? 

A. 2 I am employed by Southwest Gas Corporation (Southwest Gas or Company) in 

the Gas Supply department.  My title is Manager/ Sustainable Gas Supply. 

Q. 3 Please summarize your educational background and relevant business 

experience. 

A. 3 My educational background and relevant business experience are summarized in 

Appendix A to this testimony. 

Q. 4 Have you previously testified before any regulatory commission? 

A. 4 No.  

Q. 5 What is the purpose and summary of your prepared direct testimony in this 

proceeding? 

A.  5 The purpose of my prepared direct testimony is to support the proposed 

Move2Zero voluntary carbon offset program that will offer Southwest Gas’ 

California customers the opportunity to participate in reducing greenhouse gas 

(GHG) emissions through the purchase of carbon offset credits (Move2Zero 
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Program or Program).   

II. MOVE2ZERO PROGRAM 

Q. 6  Please describe Southwest Gas’ proposed Move2Zero Program. 

A. 6  The Move2Zero Program is a voluntary program that provides eligible California 

customers the opportunity to offset combustion related GHG emissions associated 

with their natural gas usage through the purchase and retirement of certified 

carbon offset credits.  Customer eligibility is described in more detail in the 

Prepared Direct Testimony of Company witness Valerie J. Ontiveroz.  For those 

eligible customers who elect to participate in the Program, Southwest Gas will 

procure carbon offset credits through a third-party on their behalf.  The Move2Zero 

Program will be made available to eligible sales customers, but only those 

customers who participate in the Move2Zero Program will incur any incremental 

costs.  Customers who do not elect to participate in the Program will not in any 

way pay for or be otherwise impacted by any Program related costs.  

Q. 7  Why is Southwest Gas proposing the Move2Zero Program? 

A. 7 Southwest Gas is proposing the Program to provide an option for its customers to 

reduce their carbon footprint and assist in reducing GHG emissions. 

Q. 8  What is a carbon offset and how does it differ from a carbon offset credit?    

A. 8  Carbon offsets and carbon offset credits are somewhat interchangeable, but their 

meanings are slightly different.  A carbon offset “broadly refers to a reduction in 

GHG emissions – or an increase in carbon storage (e.g., through land restoration 

or the planting of trees) – that is used to compensate for emissions that occur 
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elsewhere.”1  A carbon offset credit “is a transferrable instrument certified by 

governments or independent certification bodies to represent an emission 

reduction of one metric tonne of CO2, or an equivalent amount of other GHGs.”2  

The distinction between the two is that a carbon offset credit can be used to 

transfer “a net climate benefit from one entity to another.”3  

Q. 9  How are carbon offset credits produced? 

A. 9  Activities or projects that reduce GHG emissions or increase carbon sequestration 

can produce carbon offset credits.4  Activities or projects that produce carbon offset 

credits are commonly referred to as carbon offset projects.       

Q. 10  What is a carbon offset program? 

A. 10  Carbon offset programs provide oversight and quality assurance in the lifecycle of 

carbon offset credits and: 1) develop and approve carbon offset credit standards; 

2) review carbon offset projects against those standards; and 3) operate registries 

that issue, transfer, and retire carbon offset credits.5  Southwest Gas would 

purchase all carbon offset credits that would be used in the Move2Zero Program 

through a carbon offset program to ensure that the carbon offset project(s) that 

produced the credits meet the proper standards and those credits are reviewed, 

issued, transferred, and retired with third-party oversight.      

Q. 11  Please describe how carbon offset credits will be used in the structure of the 

Move2Zero Program. 

 
1 https://www.offsetguide.org/understanding-carbon-offsets/what-is-a-carbon-offset/.; see also, Exhibit 
No.__(VSA-1), at p. 6. 
2  Id.  
3  Id.  
4  Exhibit No.__(VSA-1), at p. 7. 
5 Exhibit No.__(VSA-1), Securing Climate Benefit: A Guide to Using Carbon Offsets, Broekhoff, D., 
Gillenwater, M., Colbert-Sangree, T., Cage, P., Nov. 13, 2019, at p. 8. 
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A. 11  The Move2Zero Program will be offered to eligible California sales customers 

through a “block” design.  One “block” represents the equivalent of ten therms of 

combustion-related natural gas usage that will be offset through the purchase and 

retirement of a carbon offset credit through a carbon offset program.  Each “block” 

will cost a fixed amount per month, and customers can choose how many “blocks” 

they would like to purchase.  A customer may elect to purchase blocks that equate 

to more or less therms than that customer’s actual usage.  This approach provides 

customers the ability to reduce GHG emission beyond the emissions related to 

their own natural gas usage.     

Q. 12  How is the “block” price and therm equivalent natural gas usage offset 

determined?   

A. 12  The cost of each “block” or the therm equivalent of how much combustion-related 

natural gas usage that will be offset is based on multiple variables, including the 

cost and quantity of carbon offset credits purchased, other Program costs, and the 

level of customer participation.  To ensure only customers who elect to participate 

in the Program are responsible for Program-related expenses, the “block” price is 

designed to include the cost of the carbon offset credit as well as all other Program 

related expenses.  A therm equivalent can be derived using the US EPA’s default 

emission factor relating to the combustion of natural gas (0.0053 metric tons C02-

e/therm).   

Q. 13  Has Southwest Gas determined a final “block” price or therm equivalent? 

A.  13  No.  Upon approval from the Commission to offer the Move2Zero Program, 

Southwest Gas would solicit offers for carbon offset program-verified carbon offset 

credit procurement and Program administration.  The price of each “block” or the 
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therm equivalent of how much combustion-related natural gas usage that will be 

offset would be set at the time the Program costs are established with the selected 

third-party carbon offset program(s) as discussed above.  The “block” price or 

thermal equivalency, or both, would be adjusted as future carbon offset credit 

purchases are made and Program costs change.  

Q. 14  What is the cost of each “block” that Southwest Gas is proposing? 

A. 14 Southwest Gas proposes a $5.00 per “block” charge.  Please refer to the Prepared 

Direct Testimony of Valerie J. Ontiveroz for a description of how the charge will be 

established, and costs and recoveries associated with the Program will be 

recorded.  

III. CUSTOMER INTEREST 

Q.  15  Are Southwest Gas customers interested in a voluntary offset program such 

as the proposed Move2Zero Program? 

A. 15  Yes.  Southwest Gas conducted customer surveys in 2021 and 2022 and received 

interest from Northern California (including South Lake Tahoe) and Southern 

California sales customers in participating in a carbon footprint reduction program 

utilizing carbon offset credits.  Summary of survey results have been provided in 

Exhibit No. _(VSA-2).6    

Q.  16  Are Southwest Gas customers willing to pay to participate in the proposed 

Move2Zero Program? If so, how much? 

A. 16  Yes.  The survey revealed that a portion of Southwest Gas sales customers would 

be willing to pay to participate in the Program.  Approximately 20% of the combined 

 
6  Exhibit No.__(VSA-2), Southwest Gas Corporation, CA Carbon Offset Program Survey Analysis FINAL, 
February 2022.  
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Northern and Southern California customers responded they would participate in 

a Company offered program to offset all or part of their carbon footprint and would 

be willing to pay to participate in the program.  Customer willingness to pay each 

month to offset their carbon footprint ranged from less than five dollars per month 

to more than $25 dollars per month; 42% of Northern California and 11% of 

Southern California respondents are willing to pay five dollars or more per month. 

Q. 17  Would Southwest Gas customers seek to offset all or part of the combustion 

related GHG emissions associated with their natural gas usage? 

A. 17  Based on the survey results, Southwest Gas customers are interested in both.  Of 

those customers willing to pay to participate in the Program, approximately 37% of 

Northern California and 9% of Southern California customers expressed an 

interest in offsetting either all or at least part of the GHG emissions associated with 

their natural gas usage.  This level of participation would equate to about 140 

customers offsetting, at a minimum, 1,400 therms per month, equivalent to 7.4 

metric tons of GHG emissions.7  Widespread participation in the Program by 

California sales customers at the percentages indicated in the survey could 

accomplish a monthly reduction of nearly 10,700 metric tons of GHG emissions.8   

 
IV. CARBON OFFSET CREDIT AND QUALITY REPORTING 

Q. 18  What type of carbon offset credits will Southwest Gas purchase under the 

proposed Move2Zero Program?  

A. 18  Southwest Gas will purchase carbon offset credits for the Program through third-

 
7 Derived using the US EPA’s default emission factor relating to the combustion of natural gas (0.0053 
metric tons CO2-e/therm). 
8 Derived using 202,143 (total California sales customers at year ended December 31, 2021) x 10 therm 
block x 0.0053 ~ 10,700 metric tons of GHG emissions. 
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party vendors or retailers.  The third-party vendors must demonstrate that the 

carbon offset credits are real, additional, verifiable, enforceable, and permanent.  

Moreover, each carbon offset credit must be registered by a widely used and 

reputable carbon offset program such as American Carbon Registry, Climate 

Action Reserve, Verra, Green-e, etc.  This approach will help Southwest Gas with 

carbon offset quality review and provide the ability to demonstrate the purchase, 

transfer, and retirement of all carbon offset credits purchased for the Program. 

Q. 19  Does Southwest Gas propose to provide annual reporting related to the 

Program?   

A. 19 Yes.  As part of an annual compliance filing with the Commission, Southwest Gas 

would provide annual Program status updates and any proposed adjustments the 

“block” price or thermal equivalency, or both.  These reports will include customer 

enrollment levels, carbon offset credit purchases, carbon offset programs utilized, 

carbon offset project(s) that are producing the carbon offset credits for the 

Program, and the quantity of GHG emissions offset by the Program.   

Q. 20 Does this conclude your prepared direct testimony? 

A. 20 Yes. 
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SUMMARY OF QUALIFICATIONS 
VALERIA S. ANNIBALI 

 
 

I hold a Bachelor of Arts degree in Economics and International Affairs from James Madison 

University and a Master of Science Degree in Applied Economics from Johns Hopkins University.   

I first worked for Southwest Gas Corporation (Southwest Gas or Company) between 

September 2015 and January 2020. During that period, I held the positions of Senior Analyst in 

Gas Purchasing and Transportation and Senior Analyst in Regulation and Energy Efficiency.  While 

in Gas Purchasing and Transportation my primary responsibilities included negotiating daily and 

monthly gas purchase transactions that helped ensure that Southwest Gas purchased gas supplies 

at the best cost considering market price impacts and ensuring reliability scheduling supplies on 

interstate natural gas pipelines. As a Senior Analyst in Regulation and Energy Efficiency, I 

supported in the development of the Company’s renewable natural gas and decarbonization 

initiatives including tariffs, internal and external presentations, and customer communication 

initiatives. I also assisted in the development of financial and operational analysis in preparation of 

cost recovery initiatives for federal and state regulatory filings, prepared regulatory filings including 

testimony drafting, and provided responses to data requests from state and federal commission 

Staff and other public agencies. 

Between January 2020 and December 2021, I relocated to Houston, Texas where I was a 

Manager at Deloitte & Touche’s Regulatory and Operational Risk offering within Risk and Financial 

Advisory service.  During my time with Deloitte, I led client engagements including compliance risk 

assessments related to federal and state regulatory requirements, solution implementation for 

business strategies and policies, business process development, organizational structure changes, 

management reporting, and trading and risk systems effectiveness evaluations. I also provided 

subject matter expertise on federal and state regulatory matters to advise and develop innovative 
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approaches supporting utility and oil and gas clients with compliance matters including controls 

testing, reporting, record keeping, and reconciliation. 

In December 2021, I returned to work at Southwest Gas where I now hold the position of 

Manager/Sustainable Gas Supply.  I am accountable for the negotiation and administration of the 

Company’s sustainable gas purchase contracts, including but not limited to contracts for renewable 

natural gas, biogas, hydrogen, carbon offsets, as well as the administration of  the Company’s 

California Cap & Trade allowance purchase program, and various regulatory filings to which Gas 

Supply contributes. My responsibilities include soliciting, negotiating, and contracting for the 

sustainable gas supply resources and integrating sustainable gas supplies into the Company’s 

supply portfolios.  I am also responsible for responding to data requests from the Federal Energy 

Regulatory Commission (FERC), state commissions, and intervenors that relate to Company’s 

sustainable gas supply practices. 

Prior to joining Southwest Gas in 2015, I was an Energy Industry Analyst at the FERC’s 

Office of Enforcement between October 2011 and September 2015. I managed national and 

regional initiatives on gas-electric coordination, led natural gas technical analysis, apprised 

Commissioners of latest market developments, and produced and presented technical as well as 

seasonal market assessments at Commission Open Meetings. Prior to FERC, I was a senior 

analyst at various consultancies responsible for natural gas market fundamentals and price 

forecasting.  
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You should use this guide in combination with www.OffsetGuide.org, which provides more detail on the topics covered in this guide. For 
example, the website expands on the following topics:

• Global warming potential and CO2 equivalent 

• Comparing offset credits with green power and other environmental instruments and investments

• Common types of offset projects

• What carbon offset programs do

• How to acquire carbon offset credits

• Achieving carbon neutrality

• Air Travel & Climate

• Concerns about carbon offset quality

• Additionality

• Avoiding social and environmental harms

• How carbon offset programs address social and environmental harms

• Domestic or Foreign Projects

• Conducting project due diligence when vetting offset projects

Internet links are provided throughout this PDF guide to access expanded and updated information. Links are presented as a clickable 
button (

HOW TO USE THIS GUIDE

 ) at the end of each related section.
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1. INTRODUCTION
According to the Intergovernmental Panel on 
Climate Change (IPCC), the world has until 2030 
to cut human-caused carbon dioxide (CO2) 
emissions in half (and cut other greenhouse 
gas emissions considerably) to maintain a 50% 
chance of avoiding the worst effects of climate 
change.1 By 2050, CO2 emissions will need 
to reach “net zero” – where emissions are in 
balance with removals2  – to sustain this chance. 
Such reductions will require worldwide action 
by national and local governments, along with 
businesses and civil society (Figure 1).

The urgency is clear: incremental steps to 
address greenhouse gas (GHG) emissions will 
not be enough. Companies and organizations 
will need to use every tool at their disposal 
to achieve emission reduction goals. “Carbon 
offsets” are one such tool that – if used 
responsibly – can accelerate action to avert 
dangerous climate change. 

This guide is for companies and organizations seeking to understand carbon offsets and how to use them in voluntary GHG reduction 
strategies. It may also be useful for individuals interested in using carbon offsets to compensate for their personal emissions. 

We begin, in Section 2, with an explanation of the basics of carbon offsets, how to acquire them, and how they can (or should) be used 
in carbon management strategies. Section 3 addresses common criticisms of carbon offsets. Section 4 clarifies the essential elements of 
carbon offset quality, explains how carbon offset certifiers try to ensure that quality, and includes basic questions prospective buyers can 
ask about quality. Section 5 describes strategies buyers can use to avoid lower quality offset credits. This guide ends with Section 6, which 
provides links to further resources. 

Figure 1. Required emission reduction rates for limiting global warming to 1.5°C

Fig. 1  source: Robbie Andrew (CICERO), http://folk.uio.no/roberan/t/global_mitigation_curves.shtml
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2. UNDERSTANDING CARBON OFFSETS
The term “carbon offset” is shorthand for GHG emission 
reductions or removals that compensate for CO2 emissions. In this 
section, we define carbon offsets, as well as explain the difference 
between offset credits, projects, and programs; detail how buyers 
can obtain offset credits; and describe how offset credits can (or 
should) be used in an organization’s GHG management strategies.

2.1 WHAT IS A CARBON OFFSET?
The terms carbon offset and carbon offset credit (or simply 
“offset credit”) are used interchangeably, though they can 
mean slightly different things. A carbon offset broadly refers to 
a reduction in GHG emissions – or an increase in carbon storage 
(e.g., through land restoration or the planting of trees) – that is 
used to compensate for emissions that occur elsewhere. A carbon 
offset credit is a transferable instrument certified by governments 
or independent certification bodies to represent an emission 
reduction of one metric tonne of CO2, or an equivalent amount 
of other GHGs (see Box 1). The purchaser of an offset credit can 
“retire” it to claim the underlying reduction towards their own 
GHG reduction goals.

Box 1. Establishing a common denomination for different 
greenhouse gases

CO2 is the most abundant GHG produced by human activities, 
and the most important pollutant to address for limiting 
dangerous climate change. However, human beings create and 
emit numerous other GHGs, most of which have a far greater 
heat-trapping effect, pound for pound, than CO2. The most 

The key concept is that offset credits are used to convey a net 
climate benefit from one entity to another. Because GHGs mix 
globally in the atmosphere, it does not matter where exactly 
they are reduced.  From a climate change perspective, the effects 
are the same if an organization: (a) ceases an emission-causing 
activity; or (b) enables an equivalent emission-reducing activity 
somewhere else in the world. Carbon offsets are intended to make 
it easier and more cost-effective for organizations to pursue the 
second option.

Learn more about GWP

prevalent of these gases are methane (CH4), nitrous oxide (N2O), 
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), nitrogen 
trifluoride (NF3), and sulfur hexafluoride (SF6). Fully addressing 
climate change will require reducing emissions of all GHGs. 
Scientists and policymakers have established “global warming 
potentials” (GWPs) to express the heat-trapping effects of all GHGs 
in terms of CO2-equivalents (annotated as “CO2e”). This makes is 
easier to compare the effects of different GHGs and to denominate 
carbon offset credits in units of CO2-equivalent emission 
reductions.

EXHIBIT NO.___(VSA-1) 
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tonnes reduced per year). Carbon offset credits are also sometimes 
produced by large-scale “programs of activities,”3 which aggregate 
together many similar small projects or coordinated efforts across 
entire jurisdictions (such as in the case of avoided deforestation).4

As explained later in this guide, offset claims are only defensible 
under a set of rigorous conditions. Although organizations 
sometimes use other kinds of investments to make GHG reduction 
claims – such as the purchases of “renewable energy credits” 
– these other instruments usually do not meet the criteria for 
effective carbon offset claims.

2.2 CARBON OFFSET PROJECTS
Carbon offset credits can be produced by a variety of activities that 
reduce GHG emissions or increase carbon sequestration. In most 
cases, these activities are undertaken as discrete “projects.” A 
carbon offset project, for example, may involve:

•  Renewable energy development (displacing fossil-fuel 
emissions from conventional power plants); 

• The capture and destruction of high-potency GHGs like 
methane, N2O, or HFCs; or 

• Avoided deforestation (which can both avoid the emission of 
the carbon stored in trees, as well as absorb additional carbon 
as trees grow).

Projects can range in scale from very small (e.g., reducing a few 
hundred tonnes of CO2e per year) to very large (e.g., millions of 

In many cases, carbon offset projects produce social and 
environmental benefits beyond just GHG reductions. 
Depending on the project type, these “co-benefits” can include: 
improvements to community employment opportunities; 
enhanced air or water quality; biodiversity and habitat 
conservation; improved energy access; and better access to 
community health and education services. Many offset credit 
buyers seek projects that yield a broad range of benefits. Carbon 
offsets can thus be part of a comprehensive strategy for corporate 
social responsibility, combining efforts to address climate change 
with contributions to other public goods. 

One challenge is that the types of projects that make for higher-
quality carbon offsets tend to be those with the fewest co-benefits 
– and vice versa (see Section 5.2).

How do I compare offset credits with 
green power and other environmental 

instruments and investments?

What other types of offset projects 
are common?
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2.3 CARBON OFFSET PROGRAMS
Carbon offset credits are not a simple commodity. As with 
many products whose quality is difficult for casual buyers to 
assess, standard-setting organizations have been established to 
provide quality assurance for carbon offsets. These carbon offset 
programs5  range from international or governmental regulatory 
bodies – such as the United Nation’s Clean Development 
Mechanism (CDM) Executive Board, which oversees carbon offsets 
under the Kyoto Protocol – to independent non-governmental 
organizations (NGOs). Historically, governmental bodies certified 
offset credits for regulatory purposes (“compliance programs”), 
while NGOs primarily served voluntary buyers (“voluntary 
programs”); more recently, both types of programs have begun to 
serve both types of markets (Table 1). Each carbon offset program 
issues its own labelled “brand” of credit. 

Offset programs perform three basic functions: (1) they develop 
and approve standards that set criteria for the quality of carbon 
offset credits; (2) they review offset projects against these 
standards (generally with the help of third-party verifiers); and (3) 
they operate registry systems that issue, transfer, and retire offset 
credits. 

More detail on how carbon offset programs seek to ensure the 
quality of offset credits (along with some of their limitations) can 
be found in Section 4 of this guide.

Villagers learn how to use bio-gas as a fuel source for cooking supplied by 
small-scale anaerobic digesters. Image credit: Sichuan Rural Poor-Household 
Biogas Development Programme

Learn more about what carbon 
offset programs do
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Table 1. Examples of major carbon offset programs

“Compliance” carbon offset programs 
(run by governmental bodies)

Geographic Coverage Label used for offset credits

Clean Development Mechanism (CDM)6 Low & middle income countries Certified Emission Reduction (CER)

California Compliance Offset Program United States Air Resources Board Offset Credit (ARBOC)

Joint Implementation (JI)7 High income countries Emission Reduction Unit (ERU)

Regional Greenhouse Gas Initiative (RGGI) Northeast United States RGGI CO2 Offset Allowance (ROA)

Alberta Emission Offset Program (AEOP) Alberta, Canada Alberta Emissions Offset Credit (AEOC)

“Voluntary” carbon offset programs 
(run by NGOs)

Geographic Coverage Label used for offset credits

American Carbon Registry United States, some international Emission Reduction Tonne (ERT)

Climate Action Reserve (CAR) United States, Mexico Climate Reserve Tonne (CRT)

The Gold Standard International Verified Emission Reduction (VER)

Plan Vivo International Plan Vivo Certificate (PVC)

The Verified Carbon Standard International Verified Carbon Unit (VCU)

2.4 HOW TO ACQUIRE CARBON OFFSET CREDITS
Although there are some trading exchanges that facilitate offset 
credit transactions, most transactions occur “off-exchange”, 
making price discovery difficult. The price of an offset credit can 
range from under US$1 to well over US$35. Prices tend to vary 
mostly by project type, generally with small differences between 
offset credit labels.8

Although offset credit buyers do not need to be familiar with every 
carbon offset program rule and procedure, they should have a 
basic understanding of how carbon offset credits are generated, 
transferred, and used. Purchasing options can depend on where 
in this “lifecycle” a buyer gets involved. In general, the earlier in 
the lifecycle, the better the nominal price and terms will be – but 
the greater the delivery risk and the longer it may take to actually 
receive offset credits. 

EXHIBIT NO.___(VSA-1) 
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The basic lifecycle for carbon offset credits looks like the following:

1. Methodology development. Before any GHG reductions 
can be certified for use as carbon offsets, they must be shown 
to meet carbon offset quality criteria. This process requires a 
methodology or protocol that is specific to the type of offset 
project generating the reductions. Most carbon offset programs 
have a library of approved methodologies covering a wide range of 
project types. However, project developers may also propose new 
methodologies for program approval and adoption.

Purchasing options: In rare cases, a prospective offset credit buyer 
may sponsor the development of a methodology for a new project 
type that is not already eligible in existing offset programs. This 
effort can be a resource-intensive – and risky – but could make 
sense for organizations with a strong interest in a new type of 
project activity.

2. Project development, validation, and registration. An offset 
project is designed by project developers, financed by investors, 
validated by an independent verifier, and registered with a carbon 
offset program. Official “registration” indicates that the project has 
been approved by the program and is eligible to start generating 
carbon offset credits after it begins operation (next step).

Purchasing options: Some offset credit buyers directly invest in an 
offset project in return for rights to (some portion of) the credits 
the project is able to generate. This approach can allow for deeper 
engagement and a fuller understanding of a project’s strengths 
and weaknesses.

Alternatively, a commonly used purchasing option is to contract 
directly with a project developer for delivery of carbon offset 
credits as they are issued. Such contracts generally take the form 
of “Emission Reduction Purchase Agreements” (ERPAs). An ERPA 
provides project developers with confidence that they will be 
able to sell a reliable volume of offset credits. For buyers, the 
advantage is being able to lock in a price for offset credits that is 
typically lower than market prices (in exchange for some delivery 
risk). ERPAs can be structured in numerous ways, including as 
option contracts

3. Project implementation, verification, and offset credit 
issuance. An offset project is implemented, then monitored 
and periodically verified to determine the quantity of emission 
reductions it has generated. The length of time between 
verifications can vary, but is typically one year. A carbon offset 
program approves verification reports, and then issues a 
number of carbon offset credits equal to the quantity of verified 
CO2-equivalent GHG reductions. Offset credits are generally 
deposited into the project developer’s account in a registry system 
administered by the offset program.

Purchasing options: In some cases, project developers may have 
unsold offset credits for which they are seeking buyers. Purchasing 
directly from a project developer can avoid some transaction 
costs. However, projects with unsold credits (e.g., not contracted 
through an ERPA) may sometimes raise quality concerns (see 
Section 4.1.2).

EXHIBIT NO.___(VSA-1) 
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4. Offset credit transfer. After they are issued, carbon offset 
credits can be transferred into different accounts in an offset 
program’s registry. Transfers are usually undertaken as a result of 
a purchase or trade (so, after a purchase, the offset credits will be 
transferred from the project developer’s account into an account 
owned by the purchasers). Offset credit buyers may then use 
the offset credits by retiring them (see next step), hold them, or 
transfer them to other accounts. Offset credits may change hands 
multiple times (getting transferred among multiple accounts) 
before they are ultimately retired and used.

Purchasing options: As with other commodities, numerous firms 
act as brokers for carbon offset credits. Brokers procure offset 
credits and then transfer (or retire) them on clients’ behalf. 
Brokers can make it easier to identify a mix of offset credits from 
different project types, and facilitate large or small transactions. 
Some brokers sell offset credits from projects they have invested 
in, in addition to projects developed by others. This practice may 
provide efficiencies in pricing, but it can affect the ability of the 
broker to be impartial about the credits they sell. 

Another option is to purchase offset credits on an exchange. There 
are a number of environmental commodity exchanges – mostly 
in North America and Europe – that list carbon offset credits for 
sale and work with registries to enable transfers. Purchasing offset 
credits on an exchange can be relatively quick and easy, but it can 
be harder to obtain the information needed to evaluate the quality 
of these credits.

5. Offset credit retirement. Offset credit holders must “retire” 
carbon offset credits in order to use them and claim their 

Learn more about how to acquire 
carbon offsest credits

associated GHG reductions towards a GHG reduction goal. 
Retirement occurs according to a process specified by each carbon 
offset program’s registry. Once an offset credit is retired, it cannot 
be transferred or used (meaning it is effectively taken out of 
circulation).

Purchasing options: For buyers looking to acquire only a small 
number of offset credits (such as small companies or individuals), 
the most feasible option is to go through a retailer. Retailers can 
provide access to offset credits from a range of different projects, 
and will provide at least basic information about those projects. 
In most cases, the retailer will maintain accounts on carbon offset 
program registries, and will retire offset credits directly on a 
buyer’s behalf.
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Figure 2. Carbon offset credit lifecycle and buyer purchase options at each stage
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2.5 THE ROLE OF OFFSETS IN CARBON MANAGEMENT   
       STRATEGIES

In principle, carbon offset credits offer a convenient and cost-
effective way to reduce GHG emissions. Often, this means offset 
credits are used to compensate for (or “offset”) an organization’s 
GHG emissions, in lieu of reducing those emissions directly. 
For example, since most organizations find it impractical to 
completely eliminate their carbon footprint using only internal 
measures, carbon offsets offer the only practical way to claim 
“carbon neutrality.” If your organization pursues carbon neutrality, 
however, it should still seek to use carbon offsets sparingly 
(Section 2.5.1). 

In the future, international policy efforts could make it more 
difficult for organizations to establish valid voluntary offset claims 
(see Section 2.5.2). This could change how most buyers approach 
the use of offset credits. Instead of offsetting GHG emissions, 
for example, credits may be used to indicate an organization’s 
charitable contribution to external climate change mitigation 
efforts. One indication of this shift in thinking is the increasing use 
of the term “carbon credit” rather than “offset credit” to refer to 
the commodity being purchased. In this guide, we continue to use 
the term “offset credit” since the underlying principles involved 
remain the same.

2.5.1 ACHIEVING CARBON NEUTRALITY
Carbon neutrality refers to achieving a net carbon footprint of 
zero.9 The term is often applied to an entire organization (or 
committed individual), but can also be applied to a product 
or activity (such as air travel). Since it is not possible for most 

organizations or individuals to completely eliminate all GHG 
emissions associated with their activities and products, carbon 
neutrality is typically premised on the idea of using external GHG 
reductions to balance emissions that cannot readily be eliminated. 
Carbon offset credits are the primary tool for achieving such 
reductions.

Carbon neutrality goals are growing in popularity, and on their 
face are highly ambitious. Achieving “net zero” emissions by 2050, 
for example, is increasingly seen as the benchmark for a “science-
based” GHG reduction target.10  One risk, however, is that carbon 
neutrality can mask what is ultimately required to avert climate 
change. Given their ease of use, it can be tempting to rely on 
carbon offsets as a primary means for meeting a carbon neutrality 
goal. In fact, as originally conceived, carbon offset credits were 
seen primarily as a way to lower the cost of meeting a particular 
GHG target, including carbon neutrality. 

Under current circumstances, this approach to using carbon 
offsets would be a mistake. Collectively, all CO2 emissions from 
burning fossil fuels must cease altogether well before the end of 
the century: there will be little room for anyone to “net out” their 
emissions using someone else’s GHG reductions. Thus, although 
the idea of achieving zero net emissions is compelling and even 
necessary, the focus should be on reducing GHG emissions directly 
(and dramatically) in line with global mitigation goals. Arguably, 
organizations should only use carbon offsets on top of efforts to 
reduce their own emissions to near-zero by 2050.

EXHIBIT NO.___(VSA-1) 
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Figure 3. Steps to achieving carbon neutrality

A basic strategy would look like the following (Figure 3):

• Inventory your company’s GHG emissions.11

• Implement internal mitigation strategies in line with global 
goals (for example, halving CO2 emissions by 2030, and 
achieving net-zero emissions by 2050). 

• Reduce supply chain emissions, such as by selecting suppliers 
with lower-GHG supply chains, and emissions from the use 
of consumer products, such as by designing energy-efficient 
products.

• Use carbon offset credits to cover any remaining GHG 
emissions from sources your organization owns or controls, 
and if possible, from your supply chain and product use.

Achieving carbon neutrality
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2.5.2 CARBON OFFSETS AFTER 2020: THE WORLD UNDER PARIS

The practice of carbon offsetting has arisen in a world where far 
too little is being done to address climate change. At a global 
level, relatively few organizations have taken meaningful action 
to reduce GHG emissions. As a result, for companies committed to 
taking action, it has not been hard to find low-cost carbon offsets. 
The potential supply of GHG reductions is huge, because there are 
so many sources of GHG emissions that face no legal or economic 
incentives to reduce.

The 2015 Paris Agreement could change this. For the first time, 
nearly every country in the world has identified explicit actions 
(i.e., “contributions”) they agree to make to reduce GHG emissions 
and adapt to climate change. This approach is a major change 
from the Kyoto Protocol, where only industrialized countries 
committed to reduce emissions. Under Kyoto, offsetting was an 
explicit and prominent strategy: industrialized countries could 
fund offset projects in developing countries, providing them with 
needed investment and promoting sustainable development. In 
exchange, industrialized countries could more cheaply meet their 
obligations, by claiming the reductions achieved by these projects. 
Developing countries benefited from such an exchange, because 
they faced no obligations themselves and therefore gave nothing 
up in allowing emission reductions to be “transferred.”

The Paris Agreement complicates this older picture considerably. 
The fact that every country has agreed to reduce emissions means 
there will be fewer opportunities for additional reductions – i.e., 
reductions that go beyond what countries have pledged (and 
would otherwise not happen in the absence of a carbon offset 
market - see Section 4.1). This does not mean the end of carbon 

offsetting. In fact, Article 6 of the Paris Agreement explicitly 
recognizes the possibility for international cooperation through 
the transfer of emission reductions.  However, if a country allows 
an emission reduction to be claimed by another party (either 
another country or some other entity), it should no longer be 
able to count the reduction towards its own GHG target. The Paris 
Agreement has language expressly prohibiting such “double 
counting” among countries. 

Currently, it is envisioned that double counting will be avoided 
through “robust” accounting methods (the language used in 
Article 6). Specifically, if a country transfers an emission reduction, 
it will adjust its GHG balance sheets so that the reduction is 
not counted toward its pledged “contribution,” while a country 
receiving the transfer can apply the reduction to its own GHG 
balance sheet.12  Similar accounting will likely be done for 
emission reductions funded by the international aviation industry, 
which has pledged to offset any increase in its GHG emissions 
after 2020.13  In principle, the same methods could be applied to 
backstop claims for carbon offset credits purchased by private 
voluntary buyers.

Players in the voluntary carbon offset market are still sorting out 
what this will all mean. 14 Whatever happens, the criteria for what 
makes a quality credit will not change. In the remainder of this 
guide, we highlight some common concerns about carbon offset 
credits, explain the essential criteria for a “high quality” offset 
credit, and indicate what buyers can do to avoid lower-quality 
credits.

Air travel and climate
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3. COMMON CRITICISMS OF CARBON OFFSETS
Carbon offsets are frequently criticized by the press and some 
environmental advocates. Some observers object to “market-
based” approaches for solving environmental problems, and 
oppose carbon offsets on that basis. Even those who are open to 
such approaches, however, often have reservations about carbon 
offsets. Their concerns fall into two categories:

• How carbon offset credits are used 

• The quality of carbon offset credits

Some criticisms are more valid than others, but many have at least 
some validity and are important for buyers of carbon offset credits 
to keep in mind. 

3.1 CONCERNS ABOUT HOW OFFSET CREDITS ARE USED
Examples of criticisms:

• “Carbon offsets allow polluters to go on polluting” (i.e., they 
are a form of “greenwashing”)

• “Carbon offsets are not a long-term solution and can ‘lock in’ 
high-carbon infrastructure”

• “Carbon offsets create an incentive to avoid regulating certain 
sectors and industries”

These kinds of criticisms are not so much about whether carbon 
offsets are a valid form of climate change mitigation, but rather 
whether they create “perverse” incentives. Carbon offsets were 
conceived as a way to facilitate investment in cost-effective 
mitigation options that organizations would otherwise not be 

able to access. The temptation, however, can be for organizations 
to use carbon offset credits to achieve all (or large parts) of 
their GHG reduction goals, rather than make the investments 
needed to significantly reduce their own carbon footprint. The 
counterproductive result can be that they continue to pursue 
high-emitting activities – and invest in high-emitting equipment 
and facilities – effectively “locking in” higher emissions over 
the long run. This concern is the primary reason that many 
observers advocate for treating carbon offsets as a complement 
to aggressive internal climate action, not a primary means of 
mitigation.

Another possible perverse incentive created by carbon offsets is 
to discourage needed regulation.15  Regulations that require GHG 
reductions could deprive project developers of revenue from 
selling offset credits, because the reductions would no longer be 
“additional” (see Section 4.1). Project developers would likely 
resist such regulatory changes. From a climate policy perspective, 
therefore, carbon offsets have been viewed as an interim solution 
— a way to accelerate action in the near term, but one that must 
ultimately (and explicitly) be replaced by more comprehensive 
policy action in the future. 
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3.2 CONCERNS ABOUT CARBON OFFSET QUALITY
Examples of criticisms:

• “Carbon offset credits do not represent valid GHG mitigation; if 
they are used as a substitute for real climate action, they only 
make climate change worse.”

• “Carbon offset projects have adverse impacts on local 
communities and may make other environmental problems 
worse.”

These criticisms are probably the most immediate concern for 
most offset credit buyers. Carbon offset credits are of little use 
in mitigating climate change if they are not a valid substitute for 
an organization’s own internal GHG reductions. Unfortunately, 
despite the efforts of carbon offset programs, a number of 
independent studies have identified serious problems with some 
carbon offset credits. For example, studies of the world’s two 
largest offset programs – the Clean Development Mechanism 
(CDM) and Joint Implementation (JI), both administered by 
the United Nations under the Kyoto Protocol – suggest that up 
to 60-70% of their offset credits may not represent valid GHG 
reductions.16 Other critiques have highlighted instances of carbon 
offset projects that harmed local communities or resulted in 
broader environmental damage.17  An official report commissioned 
by the United Nations in 2012 catalogued many of the CDM’s 
shortcomings and identified areas of potential improvement.18

These critiques are troubling and should give pause to prospective 
buyers of offset credits. Major carbon offset programs, however, 
have responded to at least some of the concerns raised by these 
studies.19  These responses include amending quantification 
methodologies to prevent over-estimation of GHG reductions,20  

as well as reconsidering the eligibility of certain project types.21  
Nevertheless, it is still wise to approach the carbon offset market 
with healthy scepticism. 

Buyers can employ a number of strategies to improve their 
likelihood of acquiring higher-quality offset credits. In the next 
section, we explain the essential elements of a “high-quality” 
carbon offset credit and indicate some basic questions buyers 
can use to vet potential purchases. In Section 5, we provide some 
general strategies for avoiding “low-quality” offset credits.

Some species, such as bamboo, may rapidly sequester carbon, but planting 
non-native or invasive species of plants can lead to damaging outcomes. 
Photo source: Misha FroLove/Bigstockphoto.com

Concerns about carbon offset 
quality
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of carbon offset quality down to five criteria. In short, quality 
carbon offset credits must be associated with GHG reductions or 
removals that are:

• Additional

• Not overestimated

• Permanent

• Not claimed by another entity

• Not associated with significant social or environmental harms

Carbon offset programs were created with the intention of 
ensuring the quality of carbon offset credits (Section 2.3). In the 
remainder of this section, we describe the approaches carbon 
offset programs use to address the quality criteria listed above. 
As indicated in Section 3, however, many observers believe 
that carbon offset programs have a mixed track record. Part of 
the challenge is that offset quality is not black and white. The 
multiple criteria involved – plus the fact that critical criteria like 
“additionality” are a matter of confidence rather than absolute 
truth (see below) – means that quality exists along a continuum. 
Carbon offset programs, by contrast, are forced to make a binary 
decision: do they issue an offset credit or not? Most carbon offset 
programs will say that every credit they issue is equally valid, 
but buyers should feel justified in questioning this assertion. 
Think of scoring the quality of an offset on a 100-point scale. A 
carbon offset program may decide to issue credits for every GHG 
reduction that exceeds a score of 50. But as a buyer, is a score of 51 
really “good enough”?24

Astute buyers will understand this difficulty and actively seek 
out higher quality offset credits. For each offset quality criterion 

4. WHAT MAKES A HIGH-QUALITY CARBON   
     OFFSET?
The central idea behind a carbon offset is that it can substitute for 
GHG emission reductions that an organization would have made 
on its own. For this to be true, the world must be at least as well 
off when you use a carbon offset credit as it would have been if 
you had reduced your own carbon footprint.22  When people talk 
about the “quality” of a carbon offset credit, they are referring 
to the level of confidence one can have that the use of the credit 
will fulfil this basic principle.

This concept- frequently referred to as preserving 
"environmental integrity"- sounds straightforward, but it is 
challenging to guarantee in practice. Quality has two main 
components. First and foremost, a quality offset credit must 
represent at least one metric tonne of additional, permanent, 
and otherwise unclaimed CO2 emission reductions or removals. 
Second, a quality offset credit should come from activities that do 
not significantly contribute to social or environmental harms.

A variety of terms are frequently used to define quality criteria for 
carbon offsets, including that associated GHG reductions must 
be “real,” “quantifiable,” and “verifiable.” Most of these terms 
have their origin in regulatory criteria established for air pollutant 
credits under the U.S. Clean Air Act (going back to 1977). However, 
these terms have distinct regulatory meanings under U.S. law that 
do not always translate meaningfully to carbon offsets. The term 
“real,” for example, has no commonly agreed definition across 
carbon offset programs and standards, and is often used as a 
vague catch-all. 23

For this guide, therefore, we have distilled the essential elements 
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below, we highlight some questions that buyers can ask about 
specific offset projects to better ascertain their relative quality. 
Even for sophisticated buyers, however, getting detailed answers 
to these questions may be difficult. Thus, in Section 5, we identify 
a range of strategies buyers can use to steer clear of lower quality 
offset credits and improve the chances of acquiring higher-quality 
credits.

4.1 ADDITIONALITY 

GHG reductions are additional if they would not have occurred 
in the absence of a market for offset credits. If the reductions 
would have happened anyway – i.e., without any prospect 
for project owners to sell carbon offset credits – then they 
are not additional. Additionality is essential for the quality of 
carbon offset credits – if their associated GHG reductions are not 
additional, then purchasing offset credits in lieu of reducing your 
own emissions will make climate change worse.

Evaluating whether GHG reductions are additional can be 
deceptively difficult. The challenge is that GHG-reducing activities 
occur all the time.25  Sometimes this is because the activities are 
required by law. Landfill operators in California, for example, are 
required to install equipment that captures and destroys methane. 
In other cases, investments that reduce emissions are made 
simply because they are profitable, without any consideration 
of carbon offset credits. An investment in energy-saving lighting, 
for example, can pay for itself through avoided energy costs. 
Similarly, renewable energy technologies, like wind and solar, are 
increasingly cost competitive with fossil fuels, without revenue 
from carbon offset sales. For an activity or project to be additional, 
the possibility to sell carbon offset credits must play a decisive 
(“make or break”) role in the decision to implement it. 

Additionality is a topic about which there is frequent 
misunderstanding. One commonly heard claim, for example, is 
that a project can be considered additional if GHG emissions are 
lower than they would have been “in the absence of the project.” 
This is incorrect. If a project would have been pursued without the 
sale of carbon offset credits, it is not additional, even if it reduces 

Tree planting carbon offset projects can provide many co-benefits to local 
communities. Image credit: The international small group and tree planting 
program.
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emissions below what they would have been in the project’s 
absence. It is also common to hear discussion of different “kinds” 
of additionality, using terms like “financial additionality” or 
“regulatory additionality,” as if these are distinct concepts. In fact, 
the only definition of additionality relevant to offset quality is the 
one presented here. Legal and financial considerations come into 
play when making determinations about additionality, but are not 
separate benchmarks for what it means for GHG reductions to be 
“additional.”

Furthermore, while additionality is the most essential ingredient 
of carbon offset quality, its determination is subjective. 
Additionality is frequently talked about in binary terms: a GHG 
reduction is either additional or it is not. In practice, however, 
determining whether an activity is additional requires comparing 
it to a scenario without revenue from the sale of carbon 
offsets. Such a scenario is inherently unknowable, and must be 
determined using educated predictions (such as about future 
fuel, timber, or electricity prices). The determination can also fall 
prey to “information asymmetry”: only a project developer can 
say whether the prospect of selling carbon offset credits was truly 
decisive, but regardless of the truth, every project developer has 
an incentive to argue that it was. In light of these uncertainties, 
it best to think of additionality in terms of risk: how likely is a 
project to be additional?

4.1.1 HOW CARBON OFFSET PROGRAMS ADDRESS    
           ADDITIONALITY 

Carbon offset programs have developed two main approaches 
to determining the additionality of a project: “project-specific” 
and “standardized.” Each of these approaches has strengths and 
weaknesses.

Renewable energy carbon offset projects like this wind farm, must be highly 
scrutinized for their additionality and the role of potential offset revenue 
incentivizing the project to occur. Image credit: Los Santos Wind Power 
Project.

Additionality
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Project-specific approaches rely on an analysis of an individual 
project’s characteristics and circumstances to determine whether 
it is additional. For example, they may involve: 

• A demonstration that the proposed project activity is not 
legally required (or that non-enforcement of the legal 
requirements is wide-spread); and

• An “investment analysis” of whether the project is financially 
attractive in the absence of offset credit revenues; and/or

• A “barriers analysis” demonstrating that at least one 
alternative to the project would not be prevented by (non-
financial) implementation barriers (e.g., social, institutional, or 
technical barriers); and 

• A “common practice analysis” demonstrating that the 
proposed project is not common practice, or is distinct from 
similar types of activities that are common practice.

Project-specific approaches can be effective when applied 
rigorously, but can also be time consuming. Moreover, they 
often require subjective judgments (such as in the evaluation 
of financial parameters or the identification of barriers) and 
strongly hinge on uncertain assumptions about the future (such 
as fuel prices). It is often challenging for offset program staff and 
verifiers to judge whether project developers are biasing these 
assumptions in their favor. All voluntary carbon offset programs 
rely heavily on project-specific approaches, except for the Climate 
Action Reserve (CAR).

“Standardized” approaches to determining additionality 
were developed in response to the perceived shortcomings of 
project-specific approaches. A standardized approach evaluates 

projects against a set of pre-determined eligibility criteria 
(e.g., performance benchmarks that—in principle—distinguish 
additional from non-additional projects).  Standardized 
approaches require upfront analysis to establish these eligibility 
criteria. Their main advantages are that they can reduce the 
administrative burdens of making additionality determinations, 
and they reduce elements of subjectivity in assessing projects. 
Their main drawback is that they may be imprecise in 
distinguishing additional and non-additional projects. Of the 
major voluntary carbon offset programs, the CAR has been the 
primary adopter of standardized approaches,26 although other 
programs (e.g. VCS) apply them to some project types.

For many project types, it can be difficult to define objective 
criteria that reliably screen out non-additional projects, while 
not mistakenly excluding truly additional projects. Consequently, 
standardized approaches are available for a smaller set of project 
types. For example, CAR, which uses a standardized approach, 
has adopted less than 20 protocols, in contrast to the VCS and 
Gold Standard, which incorporate over 200 project-specific 
methodologies/protocols.
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4.1.2 QUESTIONS FOR BUYERS TO ASK ABOUT ADDITIONALITY

None of the program-administered screens for additionality 
are perfect. Some key questions to avoid lower quality projects 
include the following:

• Did the project secure a buyer for offset credits before 
implementation? Given the risks and uncertainties of the 
carbon market, it is rare for a project that truly needs offset 
credit revenue to go forward without first securing buyers 
for some or all of the credits it expects to produce. Forward 
contracts generally take the form of “emission reduction 
purchase agreements” (ERPAs). Although there are exceptions, 
if a project began implementation without an ERPA, its claims 
to additionality should be further examined.

• How large is the project’s offset credit revenue stream 
compared to other revenue streams or cost savings achieved 
by the project? Claims of additionality are often tenuous if 
carbon offset revenues constitute a small portion of a project’s 
total revenues. For example, if 95% of the total revenues for a 
renewable energy project derive from electricity sales and only 
5% are from offset credit revenue, the project’s additionality 
should be questioned.

• Would the project cease reducing emissions if it did not 
continue to receive carbon offset revenues? Even if a project’s 
offset credit revenue is comparable to (or greater than) other 
revenue streams, those other revenues may be sufficient to 
cover costs – meaning that the project may continue reducing 
emissions even if it stopped selling carbon offset credits. While 
such projects are not necessarily non-additional -- the decision 
to implement the project, for example, may still have been 

based on the prospect of carbon offset sales – they may pose a 
higher risk of being non-additional.

• If the project is not (currently) legally required, is there reason 
to believe that it is being undertaken in anticipation of future 
legal requirements (or to avoid triggering such requirements 
in the future)? Programs may differ in the extent to which 
they examine prospective legal requirements. For example, 
a landfill gas flaring project may not be currently required by 
law, but landfill owners may seek to implement such a project 
anyway if they anticipate being mandated to control landfill 
emissions in the future (e.g., as the landfill grows to where it 
exceeds a regulatory size threshold). Thus, they could claim 
that the project is additional today, even though it would be 
implemented anyway in the (near) future.

Sometimes GHG reduction activities are required by law. Landfill operators in 
California, for instance, are required to install equipment that captures and 
destroys methane. Photo source: Panaramka/ Bigstockphoto.com
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4.2 AVOIDING OVERESTIMATION 

Suppose that, for every 50 additional tonnes of CO2 that are 
reduced by an offset project, the project developer reports 
reducing 100 tonnes, and 100 offset credits are then issued to the 
project. Half of these credits would have no effect in mitigating 
climate change, and using them in lieu of reducing your own 
emissions would make climate change worse. Overestimation of 
GHG reductions can occur in several ways:

• Overestimating baseline emissions. The first – and most subtle 
– way GHG reductions can be overestimated is if a project’s 
baseline emissions are overestimated. Baseline emissions are 
the reference against which GHG reductions are calculated, 
and are closely tied to additionality: they are the emissions 
that would have occurred in the absence of demand for offset 
credits.27  Baselines are easier to determine for some types 
of projects than others. For a project that captures methane 
from a landfill and destroys it, the amount of methane that 
would have been emitted is generally equal to the amount that 
is captured and destroyed.28  In contrast, there can be much 
greater uncertainty when estimating how many GHG emissions 
will be displaced on an electricity grid by a solar power project 
– leading to greater risk of overestimation if methods are not 
appropriately conservative.

• Underestimating actual emissions. Many kinds of carbon 
offset projects reduce, but do not eliminate, GHG emissions. 
A project’s GHG reductions are quantified by comparing the 
actual emissions that occur after the project is implemented 
to its predicted baseline emissions. In the same way that 
baseline emissions can be overestimated, actual emissions 

can be underestimated – with both contributing to an 
overestimation of GHG reductions. One way actual emissions 
can end up underestimated is through measurement error. For 
example, determining the increase in the amount of carbon 
stored in trees in any given year is subject to measurement 
uncertainty, and sampling errors can lead to overestimating 
carbon sequestration (the equivalent of underestimating GHG 
emissions).

• Failing to account for the indirect effects of a project on 
GHG emissions (aka “leakage”). To quantify GHG reductions, 
actual and baseline emissions are determined for sources 
(or sinks) affected by a project. Often, however, a project 
will have both intended and unintended effects on GHG 
emissions. If quantification methods fail to account for GHG 
emission increases caused by the project at some sources 
(even indirectly), then the total net GHG reductions will be 
overestimated. Unintended increases in GHG emissions 
caused by a project outside of its boundaries are referred to as 
“leakage.” The classic example is a forest preservation project 
that avoids the emissions caused by clearing one parcel of 
forest, but ends up shifting the production of timber through 
deforestation to other areas.

• Forward crediting. Although rare, offset credits may be issued 
for GHG reductions that a project developer expects to achieve 
in the future. Such “forward crediting” is usually problematic, 
because it can lead to an over-issuance of offset credits if a 
project fails to perform as expected.29  It can also pose issues if 
future events (e.g., regulatory changes) lead to additionality or 
emission reduction ownership concerns.
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Finally, to control for all these possible causes of overestimation, 
it is important to monitor and verify a project’s performance.30  It is 
important for measurement and data collection procedures – and 
for any calculations or estimates derived from these data – to be 
scientifically sound and methodologically robust. Furthermore, it 
is important for project monitoring data to be rigorously verified. 
Verification entails assessing the veracity of data provided by 
project developers, often through an audit of selected data 
samples. Carbon offset project developers have an incentive to 
report data that maximize the number of carbon offset credits 
they can sell. Verification helps to assure that reported data are 
accurate and do not overstate GHG emission reductions.

4.2.1 HOW CARBON OFFSET PROGRAMS ADDRESS    
           OVERESTIMATION

Carbon offset programs try to ensure that GHG reductions are 
not overestimated by requiring the use of detailed quantification 
methods specific to individual project types. In general, these 
methods prescribe:

• GHG accounting boundaries that define the GHG sources 
and sinks that must be considered in quantifying a project’s 
baseline and actual GHG emissions. 31

• Baseline emission estimation methods that prescribe how a 
project’s baseline scenario is defined, including acceptable 
assumptions regarding baseline technologies and practices.

• Monitoring requirements that prescribe the data to be 
collected for predicting baseline emissions and quantifying 
a project’s actual emissions. These methods also specify 
how to conduct measurements, what kinds of estimates are 
acceptable, and what calculation formulas must be used. 32

Importantly, carbon offset programs require verification by 
independent, third-party verifiers, who check that projects have 
properly applied prescribed quantification methods (see Box 2). In 
most cases, offset credits are only issued after GHG reductions or 
removals have already occurred and been verified.

Finally, offset programs also limit the crediting periods during 
which projects can generate creditable GHG reductions. Crediting 
periods are typically from 7 to 10 years, which is often shorter 
than the operational lifetime of a project’s equipment. Programs 
generally allow crediting periods to be renewed (usually one 
or two times, depending on project type), as long as a project 
remains eligible under its standard. 33

Forestry-based offset projects have the potential to shift deforestation from 
the project location to unprotected areas causing project leakage to occur. 
Image credit: Biofilica Resex Rio Preto – Jacundá REDD+.
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4.2.2 QUESTIONS FOR BUYERS TO ASK ABOUT    
            OVERESTIMATION

Examining in detail how a project’s GHG reductions were 
quantified can be difficult and time-consuming. However, two 
relatively straightforward questions can point to areas of potential 
risk:

• Does the project apply any deviations from the protocol/
methodology and appropriately justify these deviations? 
Several carbon offset programs allow projects to deviate 
from a protocol’s requirements if the project developer can 
justify an alternative approach to program staff. Deviations 
are often temporary, and typically involve situations where 
a project is not able to produce monitoring data according 
to prescribed methods, but is able to estimate them using 
alternative methods. Programs will generally try to ensure 
that alternative methods are more conservative than what 
a protocol prescribes. Offset credit buyers may nevertheless 
wish to review cases where a deviation was applied for and 
approved. 

• Are there any gaps or other discrepancies in project 
monitoring data, and have these discrepancies been properly 
explained and addressed? Major carbon offset programs 
have rules and procedures to address gaps or discrepancies 
in project monitoring data (for example, if a flow meter 
temporarily breaks down and fails to collect data for a period 
of time). Such instances should be transparently reported, 
along with methods to address them. If monitoring reports 
and relevant data are not available and easily accessible 
(usually online), this lack of transparency should raise 
concerns about overestimation.

Box 2. What do carbon offset project verifiers do?

Third-party verifiers have two main responsibilities in the 
context of a carbon offset program. First, they perform project 
validation, which entails confirming that a proposed project meets 
a program’s eligibility criteria. Second, verifiers conduct project 
verification, which entails confirming that project monitoring 
data was collected in accordance with a program’s requirements, 
as well as reviewing calculations to confirm that the project’s 
GHG reductions were estimated according to the approved 
methodology/protocol.34  The verification process usually involves 
a site visit combined with auditing (or sampling) of monitoring 
data to confirm with “reasonable assurance” that the data are 
accurate. 

Verifiers are generally paid by project developers, which creates a 
conflict of interest. To reduce the risk of bias, most carbon offset 
programs review verification arrangements, require verifiers to 
legally certify that they are free of conflicts, and limit the number 
of times that the same verifier can verify a project. Programs also 
regularly audit the work of verifiers to ensure their objectivity.
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4.3 PERMANENCE

One challenge with using carbon offsets to compensate for CO2 
emissions is that the effects of CO2 emissions are very long-
lived. Most of the carbon in a tonne of CO2 emitted today will – 
eventually – be removed from the atmosphere. However, around 
25% remains in the atmosphere for hundreds to thousands of 
years.35  To compensate for this, offset credits must be associated 
with GHG reductions that are similarly permanent. If a GHG 
reduction or removal is “reversed” (i.e., GHGs are subsequently 
emitted so that no net reduction occurs),36  then it no longer serves 
a compensatory function.

For most kinds of carbon offset projects, reversals are either 
physically impossible or extremely unlikely.37  The greatest risk 
occurs with projects that store carbon in “leaky” reservoirs. The 
classic example is a forestry project that keeps carbon in trees 
and soils (and adds to those carbon stores over time, as the forest 
grows). Such a project will reduce CO2 emissions – and increase 
removals – if the trees would have been cut down otherwise. But, 
if a fire later burns down the project’s trees, some or all of the 
carbon may be (re)emitted, leading to a reversal.

One common misunderstanding is that – for carbon offsets – 
“permanent” means something less than hundreds or thousands 
of years. A standard convention, for example, is that carbon only 
needs to be kept out of the atmosphere for 100 years (or less, in 
some cases) to be considered “permanent.” Such compromises are 
frequently made in the context of carbon offset programs seeking 
to balance technical requirements with the practical constraints 
of insuring against reversals. But, scientifically, anything less than 
a full guarantee against reversals into the indefinite future is not 
“permanent.”

4.3.1 HOW CARBON OFFSET PROGRAMS ADDRESS    
           PERMANENCE 

Most carbon offset programs have established “buffer reserves” 
to address the risk of GHG reductions being reversed. 38 Under 
this approach, offset credits from individual projects are set aside 
into a common buffer reserve (or “pool”), which functions as an 
insurance mechanism. Reserved credits can be drawn upon to 
compensate for reversals from any project. If a reversal occurs, 
credits are retired or cancelled from the buffer reserve on behalf 
of the project’s buyers. The number of credits a project must 
contribute to the buffer reserve is usually based on an assessment 
of the project’s risk for reversals. Over finite time periods, this 
approach can fully cover catastrophic losses affecting individual 
projects, as long as the buffer reserve is sufficiently stocked with 
credits from projects across an entire program. 

Carbon offset programs also encourage – or require – projects to 
reduce the risk of reversals. Some programs, for example, allow 
lower buffer reserve contributions if project developers implement 
risk mitigation measures (such as fuel treatments, and the use 
of conservation easements or other legally binding restrictions 
on land use). Other programs make reversal risk mitigation a 
requirement for eligibility. 

Buffer reserves can effectively compensate for reversals due 
to natural disturbance risks—such as fire, disease, or drought 
affecting forests and soils. However, they present a “moral hazard” 
problem if used to compensate for human-caused reversals, such 
as intentional timber harvesting. 39 If a landowner faces no penalty 
for harvesting trees for their timber value, for example – because 
any reversals caused by harvesting would be compensated out of 
a buffer reserve – then the landowner could face a strong incentive 
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to harvest. Offset programs approach this issue in different ways. 
Some programs use buffer reserves only to compensate for natural 
disturbances, and impose contractual obligations on landowners 
to compensate for any “avoidable” reversals (including reversals 
due to negligence or willful intent). Others will cover such 
reversals using buffer reserves, but will not issue further offset 
credits to a project until the reversal is remedied. 

4.3.2 QUESTIONS FOR BUYERS TO ASK ABOUT PERMANENCE

No reversal risk can be insured against in perpetuity. Over the 
very long run, the chance of reversal for projects that store 
carbon in trees and soils approaches 100%. Buyers should keep 
this in mind when considering offset credits from these kinds of 
projects. As a rule of thumb, if your goal is strictly to offset GHG 
emissions, avoiding reversible GHG reductions altogether is the 
safest approach. However, addressing emissions from agriculture, 
forestry, and land use is critically important for mitigating climate 
change globally – and these kinds of projects often have desirable 
co-benefits. If your primary goal is to contribute to mitigation 
efforts (not offset per se), then purchasing credits representing 
additional GHG reductions from these projects can be a great 
choice.

Assuming some risk of reversibility is acceptable, questions for 
buyers to consider include:

• Does the project have a formal plan for managing and 
reducing reversal risks, and is this plan being followed? Higher 
quality carbon sequestration projects will have management 
plans in place to lower the risk of reversals. These plans may 

cover physical measures like thinning or other treatments 
to reduce the risks of fire and disease in forests; financial 
management practices to reduce risk of project failure or 
bankruptcy; and/or easements, legal restrictions, or other 
measures to guard against over-harvesting or land conversion. 
Projects with strong plans, along with implementation and 
enforcement provisions, are likely to have higher quality offset 
credits.

• How long is “permanence” guaranteed by the offset program 
that issued the credits? Offset programs differ significantly 
in terms of the length of time that they will guarantee 
compensation for reversals. The majority do so only through 
the end of a project’s lifetime, which under some programs 
may be as short as 10 years. Other programs offer a minimum 
guarantee of 100 years from the time a credit is issued. 
Offset programs are not always transparent about what their 
minimum guarantee is, so it is worth inquiring either with 
project proponents or directly with program staff. The longer 
the guarantee, the higher the relative quality of the offset 
credits.
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4.4 EXCLUSIVE CLAIM TO GHG REDUCTIONS

Carbon offset credits must convey an exclusive claim to GHG 
reductions. Imagine if two different companies laid claim to the 
same 100 tonnes worth of CO2 reductions. Together they would 
claim a total of 200 tonnes of reductions, but the actual reduction 
would only be 100 tonnes. Again, climate change would be made 
worse, compared to a situation where both companies simply 
reduced 100 tonnes of their own emissions. This type of “double 
counting” can happen in three ways:40 

• Double issuance occurs if more than one offset credit is issued 
for the same GHG reduction. For example, a carbon offset 
program can mistakenly issue two credits to the same project 
for one tonne of CO2-equivalent reductions. More likely, 
however, is that a program issues credits to two different 
projects, each of which claims the same reduction. An example 
would be if both the producer and consumer of biofuels claim 
GHG reductions associated with using the same liters of fuel 
– and a program issues offset credits to both of them without 
realizing the overlap. Established carbon offset programs 
are generally good at avoiding this error within their system, 
but a somewhat greater risk is that two different programs 
issue offset credits for these kinds of overlapping claims 
(not realizing that another program has recognized the same 
reductions). 

• Double use occurs if two different parties count the same 
offset credit towards their GHG reduction claims. Again, 
most carbon offset programs have procedures to prevent 
this from happening. The most likely way for it to occur is for 
an unscrupulous seller to represent to multiple buyers that 

the credit was retired on their behalf. To avoid such fraud, 
it is essential for carbon offset programs to require that the 
purpose of any offset credit retirement is clearly recorded 
in their registry systems – including on whose behalf the 
retirement was made.

• Double claiming can happen if offset credits are issued to 
a project, but another entity (e.g., a government or private 
company) then counts the same GHG reductions towards its 
own GHG reduction goal. For example, double claiming would 
occur if an energy efficiency project obtains offset credits for 
reducing emissions at a power plant covered by a (regulatory 
or voluntary) emission reduction target. In this case, both the 
project and the power plant would claim the same reduction: 
the project through offset credits, and the power plant, 
through a reduction of emissions relative to its target. Such 
overlapping claims must be carefully avoided. As described 
in Section 2.5.2, a potentially significant double claiming 
issue could arise under the Paris Agreement. Specifically, 
unless governments agree not to count an offset project’s 
GHG reductions towards their national mitigation targets, the 
reductions will effectively be double claimed.

4.4.1 HOW CARBON OFFSET PROGRAMS ADDRESS EXCLUSIVE  
           CLAIMS

Carbon offset programs apply a number of methods to ensure that 
offset credits convey an exclusive claim to GHG reductions.
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Double issuance is avoided primarily by:

• Ensuring that offset credits are only issued after program 
approval of emission reduction verification reports and other 
supporting documentation;

• Checking that the accounting boundaries used to quantify GHG 
reductions for different projects do not overlap

• Actively monitoring project registrations – including at other 
programs—to check that a project is not issued credits by more 
than one program for the same emission reductions41

Double use is avoided primarily through registry systems that 
assign unique serial numbers to individual offset credits, track 
their transfer and ownership, and record the purpose of their use 
and retirement.42

Double claiming is avoided though:

• Restricting the eligibility of project types (e.g., excluding 
those are known to be subject to GHG reduction mandates or 
competing claims); and/or

• Requiring project developers to sign legal attestations 
asserting exclusive claims to any credited emission reductions, 
and agreeing to legally convey such claims to the buyers of 
offset credits. 

Offset programs are still deliberating on how to reconcile 
competing claims for GHG reductions that are covered by 
countries’ climate action pledges under the Paris Agreement (see 
Section 2.5.2).

4.4.2 QUESTIONS FOR BUYERS TO ASK ABOUT OWNERSHIP  
            CLAIMS

Although carbon offset programs generally have effective measures 
in place to assure that the emission reductions are not double 
counted, there are still some steps that credit buyers should take to 
make sure they have an exclusive claim to emission reductions. Key 
questions to ask include:

• When offset credits are retired, is the purpose of the retirement 
clearly indicated in a carbon offset program registry? 
Buyers should ask to see proof of offset credit retirement 
on the relevant registry – including certificate numbers or a 
transaction ID that match the quantity purchased – along with a 
clearly identified purpose and the beneficiary of the retirement.

• Were the offset credits issued for indirect emission reductions? 
Ownership claims are harder to police where they involve 
indirect emission reductions (i.e., reductions that occur at 
sources not owned or controlled by the project owners). Claims 
to these emission reductions are inherently riskier because 
there is always a chance that the entities who do own or control 
the sources may claim the reductions as well. Major carbon 
offset programs generally try to prevent conflicting claims by 
having project owners legally attest to having an exclusive 
claim to credited reductions. However, it can be difficult (if not 
impossible) to determine exactly where indirect reductions 
occur, making the truth of such attestations difficult to verify. 
Where risks of double claiming seem significant (for example, 
if GHG reductions occur in sectors with significant voluntary 
commitments or regulatory obligations), buyers should avoid 
offset credits associated with indirect reductions (e.g., from 
projects that displace fossil fuel emissions on an electricity 
grid).
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4.5 AVOIDING SOCIAL AND ENVIRONMENTAL HARMS

Finally, for a project to produce high quality offset credits, it 
should not significantly contribute to social and environmental 
harms. For example, a project should demonstrate it complies 
with all legal requirements in the jurisdiction where it is located. 
Depending on the type of project and the jurisdiction where it 
is located, however, additional reviews and safeguards may be 
necessary to guard against negative outcomes unrelated to GHG 
emissions.

4.5.2 QUESTIONS FOR BUYERS TO ASK ABOUT SOCIAL AND   
            ENVIRONMENTAL HARMS

Asking the following questions can help reduce the risk of 
purchasing offset credits from harmful projects:

• Prior to implementation, did the project developers engage 
and consult with local stakeholders potentially affected by 
the project? Stakeholder consultation can be particularly 
important in developing countries, where there are often 
fewer regulatory safeguards. If stakeholder outreach was not 
undertaken, this failure should raise concerns, though the 
seriousness may depend on the type of project involved and 
where it is located. Some types of projects pose fewer risks to 
local communities than others.

• Has the project received any program or third-party 
certifications affirming its environmental or social co-
benefits? Generally, such certifications (e.g., from the CCBA; 
SOCIALCARBON; or offset programs themselves) can provide 
added assurance that a project will not cause harm and ensure 
that project developers have taken into account the concerns 

How carbon offset programs 
address social and 

environmental harms

4.5.1 HOW CARBON OFFSET PROGRAMS ADDRESS SOCIAL AND  
            ENVIRONMENTAL HARM

Carbon offset programs generally have environmental and social 
safeguard policies designed to reduce the risk of any detrimental 
effects from registered projects. Nearly all require (and verify) that 
projects are in compliance with applicable legal requirements. 
Most offset programs also require local stakeholder consultations 
as part of the project approval process, and have established 
grievance mechanisms to address complaints about projects 
after implementation. Finally, some programs actively require 
that projects demonstrate social and environmental co-benefits 
(and not just avoid harms), as well as monitor and report on these 
benefits.

There are a number of “add-on” certification schemes focused on 
the social and environmental impacts of carbon offset projects. 

Organizations like the Climate, Community & Biodiversity 
Alliance (CCBA) and SOCIALCARBON, for example, certify 
the added co-benefits achieved by offset projects (but do not 
otherwise address offset quality). 

Avoiding social and 
environmental harms
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of local stakeholders. Projects that have not received any 
co-benefit certification do not necessarily pose a high risk of 
harms, but it may be useful to inquire with project developers 
about why they did not seek certification, if it was an option.

• What has the project done to minimize risks and reduce 
potential harm? Annex 1 (also available at offsetguide.org) 
contains a list of general project types and identifies those 
for which the risk of social or environmental harms may 
be significant. Where there is significant risk, it is crucially 
important to understand a project’s specific circumstances, 
how it has addressed potential risks and the concerns of local 
stakeholders, and what mechanisms it has in place to both 
avoid harms and compensate for them if they occur. The CCBS, 
for example, requires ongoing community impact monitoring 
associated with forestry projects.

Agriculture-based carbon offset projects can create job opportunities through increased 
management intensity. Image credit: The international small group and tree planting program.

Domestic or foreign projects
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5. STRATEGIES FOR AVOIDING LOWER-QUALITY  
     OFFSET CREDITS
As the prior sections make clear, carbon offset credits are not a 
typical commodity. Although carbon offset programs provide 
some assurance, purchasing high quality offset credits is not as 
simple as buying any “certified” credit issued by an offset program. 
It is common to tell credit buyers to “do their homework,” and 
indeed such advice is appropriate for organizations with the time 
and resources to do so. In this section, we describe both thorough 
and simpler strategies for steering clear of lower-quality offset 
credits.

5.1 VETTING OFFSET PROJECTS

As indicated in the prior section, buyers can ask basic questions 
about offset projects that may help screen out lower quality 
options. In most cases, project developers and offset credit owners 
should be forthcoming with answers to such questions (if they 
are not, it is a red flag). For more sophisticated buyers or those 
with more resources, a fuller list of offset project “due diligence” 
questions can be applied.

One option is to engage the services of consultants or trusted 
retailers to examine projects, navigate different options, and put 
together a portfolio of offset credits that meet a buyer’s goals (with 
respect to location, project type, offset quality, and co-benefits, 
for example). It is often a good idea to work with someone who 
has a detailed understanding of the sectors or project types being 
considered, which in some cases could involve enlisting multiple 
experts.

5.2 STICKING TO LOWER-RISK PROJECT TYPES

Although many kinds of projects can deliver GHG reductions, 
some types of projects have a harder time meeting essential 
carbon offset criteria than others. It is generally easy to show that 
industrial gas destruction projects are additional, for example: as 
long as they are not required by law, there are few if any reasons to 
undertake them aside from generating carbon credits.43  For many 
renewable energy projects, on the other hand, careful scrutiny is 
required to determine whether the prospect of carbon credit sales 
played a decisive role in their implementation (and even with such 
scrutiny, it can be hard to be certain – they are often on the margin 
of viability with energy sales revenue alone).

Perhaps the easiest way to reduce the risk of buying low-quality 
offset credits is to restrict purchases to credits that come from 
lower-risk project types. Annex 1 (also available at offsetguide.org) 
provides an overview of the relative offset quality risks associated 
with common types of carbon offset projects. 

There are two potential drawbacks to this approach. First, as 
Annex 1 indicates, there are only a handful of project types 

How do I conduct more rigorous 
project due diligence?
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that have low environmental integrity risks as a class. Second, 
the kinds of projects that can most easily meet environmental 
integrity requirements tend to be projects that offer the least in 
terms of environmental and social co-benefits – and vice versa. 
Often, a buyer must choose between a project type with lower 
quality risks and one with greater co-benefits. A project that 
avoids N2O emissions at a nitric acid plant, for example, will 
generally be highly additional, easy to quantify, will pose no 
ownership or permanence concerns, and will not cause social or 
environmental harms – but it will do little to enhance people’s 
livelihoods or otherwise improve the environment. An agroforestry 
project that sequesters carbon in trees across many small farms, 
on the other hand, may yield a multitude of local benefits – but 
its GHG impact will be harder to quantify, and the carbon stored 
in trees may not be permanent. These kinds of trade-offs can be 
observed in Annex 1, which also identifies project types that offer 
the greatest potential for social and environmental co-benefits. 

5.3 “DISCOUNTING” OFFSET PURCHASES

One strategy to address quality risks is to simply retire extra 
offset credits. For example, to compensate for 100 tonnes of CO2 
emissions, a buyer could purchase and retire 200 offset credits 
from a range of different projects. This approach is commonly 
referred to as “discounting.”44 

Although this strategy does not address quality directly, it hedges 
against the risk that some offset credits may be associated with 
GHG reductions that are non-additional, over-estimated, non-
permanent, or claimed by others. It can also help buyers focus on 
reducing their own emissions, since it effectively increases the cost 
of offsetting.

While discounting can be part of a responsible strategy for using 
carbon offsets, it should not be done in the absence of other 
methods to check for offset quality. Doubling the purchase of 
non-additional GHG reductions still contributes nothing to climate 
change mitigation!

Clean cookstoves reduce CO2 through more efficient fuel usage while 
reducing indoor air pollution and providing financial savings to residents. 
Image (left) credit: Proyecto Mirador Enhanced Distribution of Improved 
Cookstoves in Latin America.
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5.4 WEAKER METHODS: RELYING ON PRICE OR VINTAGE

In many markets, “cheap” is often synonymous with “low quality.” 
Very cheap offset credits can indeed be a sign of low quality, 
especially for newer projects. If a project is selling offset credits 
for a price below US$1-2 per tonne (i.e., close to the transaction 
cost of getting a project developed, registered, and verified) then 
the case for additionality is probably weak; it can be hard to argue 
that the project truly depended on offset credit revenue for its 
implementation. However, some offset project types with high 
environmental integrity can produce GHG reductions at relatively 
low cost (e.g., industrial N2O destruction or avoidance projects).

The inverse argument – that higher prices correlate with higher 
quality – is not reliably true either. Truly additional offset projects 
will have a higher intrinsic cost for generating GHG reductions, 
and will therefore need to charge a higher price for offset credits 
to be financially viable. However, there is nothing to prevent non-
additional projects from also charging high prices, assuming they 
can find a gullible buyer. These projects may end up crowding out 
projects with higher actual costs. Looking only for higher-priced 
offset credits (without looking at other variables) is therefore not a 
wise strategy.

The “vintage” of an offset credit can refer either to the year in 
which it was issued, or the year in which its associated GHG 
reduction occurred (for some kinds of offset projects, there can 
be a significant lag between the latter and the former, because of 
longer verification cycles, e.g., with forestry projects). The vintage 
of an offset credit does not necessarily indicate anything about its 
quality.

However, older issuance vintages may present a quality concern 
where the following conditions are true:

• The offset credits under consideration have remained unsold 
for a long time; and/or

• The offset credits are being sold directly by the project 
developer, where the developer:

 ■ Did not contract with a dedicated offset credit buyer  
 upfront (e.g., under an ERPA); and/or

 ■ Has carried forward a significant number of unsold  
 offset credits; and

 ■  Has continued to operate the offset project for   
 several years despite the lack of offset credit sales.
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6. CONCLUSION

Recent years have seen a surge in interest in carbon offsets, and 
this is a good sign. It suggests public attention to climate change 
is growing, at a time when action to address it is more urgent than 
ever. As we make clear in this guide, offset credits are far from a 
perfect tool. If used carelessly, carbon offsets could slow progress 
on climate change and amount to little more than greenwashing. 
However, used responsibly, they can accelerate action on climate 
change beyond the slow pace that has so far been set and enabled 
through government policies. 

Using offset credits responsibly requires, first, a strong plan for 
reducing one’s own greenhouse gas emissions. Simply buying 
credits instead of taking more direct and aggressive action – flying 
less, for example, or investing in improving the energy efficacy of 
your buildings, equipment, and vehicles – is not defensible given 
the strong need for aggressive action in all areas of human activity. 

Responsible use also requires spending time to understand and 
seek out high-quality credits. Carbon offset programs provide a 
necessary level of quality assurance for the credits they issue; you 
should avoid offsets that have not been certified by an established 
program. But, whether this assurance is sufficient is another 
question. As explained in Section 4, whether a carbon offset has 
“environmental integrity” is not a binary question. Quality exists 
along a continuum defined by the level of confidence one has in 
an offset project’s additionality (first and foremost), as well as its 
quantification, permanence, exclusive claim to emission reductions, 
and avoidance of social and environmental harms. The issuance of 
an offset credit signifies – or should signify – that a project meets a 
minimum quality threshold. However, offset programs do not have 

spotless track records. You should not equate meeting a minimum 
threshold with high confidence in environmental integrity. It is 
important to understand the projects you are buying from, ask 
questions about key criteria (like whether a project has other 
revenue streams), and stick to project types that are more likely to 
fulfill basic quality requirements (as indicated in Annex 1). 

Finally, voluntarily using carbon offsets to accelerate climate 
action is admirable, and arguably even necessary – there is no 
single “silver bullet” approach to solving climate change. However, 
buyers should never neglect the need for ambitious governmental 
policy responses. Using high quality offset credits to make a 
claim of carbon neutrality – even a highly defensible claim – is a 
detriment to climate action if it distracts companies, customers, 
and other stakeholders from pushing for stronger regulation and 
carbon pricing. Voluntary action cannot supersede policy action! 
And, coordination between voluntary actors and governments will 
be essential for ensuring a strong collective response to climate 
change. Carbon offsets should be seen as one element of this 
collective response, not a solution by themselves. 
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ABOUT US

STOCKHOLM ENVIRONMENT INSTITUTE
(SEI) is an independent, international non-profit research institute bridging science and policy for 
sustainable development.

THE GREENHOUSE GAS MANAGEMENT INSTITUTE
(GHGMI) is an international non-profit organization providing expertise, training material, and courses to 
support a global community of experts with the highest standards of professional practice in measuring, 
accounting, auditing, and managing greenhouse gas emissions; meeting the needs of governments, 
corporations, and organizations large and small. 

We welcome your questions or any feedback you have about this guide. Please see www.offsetguide.org for 
updated guidance.

You may email GHGMI at info@ghginstitute.org
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ANNEX 1: OFFSET PROJECT TYPES AND RELATIVE QUALITY RISKS

Some types of carbon offset projects have an easier time meeting essential carbon offset criteria than others. In the following tables, we 
distinguish between “lower risk” project types, where individual projects will frequently meet all offset quality criteria, and other project 
types, where more caution may often be necessary. For each project type, we indicate in the tables whether meeting a particular criterion 
could be relatively difficult and may therefore be of particular concern when considering an offset credit purchase. In Tables 3-5, if a cell is left 
blank, then the criterion is not a major concern for that project type.

Table 2. Relative offset quality risk for different project types

Lower risk Medium risk Higher risk

• CO2 usage

• Methane destruction (w/o utilization)

• N2O avoidance from nitric acid 
production

• N2O – adipic acid*

• Ozone-depleting substance (ODS) 
destruction

• Methane capture and utilization

• Methane avoidance

• Energy distribution

• Energy efficiency, household demand 
side

• PFCs & SF6 avoidance/ reuse

• Renewable energy, small scale

• Agriculture

• Biomass energy

• Cement production

• Energy efficiency, industrial demand side

• Energy efficiency -- supply side

• Forestry & land use

• Fossil fuel switching

• Fugitive gas capture or avoidance

• Low-carbon transportation measures

• Renewable energy, large scale

* Studies have found potential concerns with N2O avoidance projects at adipic acid plants. In principle, however, these could be lower risk 
projects if appropriate methodologies are applied.
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Project Type Sub-Types Included Additionality Quantification & Leakage Other (Ownership/ 
Double Counting, 
Permanence)

Co-benefits/ harms

CO2 usage

Use of CO2 from 
biomass or industrial 
tail gases to replace 
fossil or mineral 
CO2 in industrial 
applications

Methane 
destruction

Coalmine ventilation 
air methane (VAM) 
destruction

Harms:

Could be seen as supporting 
coal industry and therefore not 
a project type consistent with 
long-term climate goals.

Landfill gas flaring Varies by location. 
Projects are likely 
additional in most parts 
of the developing world. 
In developed countries, 
including the United 
States, some projects 
are pursued to avoid 
triggering regulatory 
requirements. 

Some potential for baseline 
uncertainties (e.g., how 
much methane would 
have been generated in the 
absence of a project), but 
most are addressed through 
program quantification & 
eligibility rules.

Benefit: 

May reduce odor issues for 
communities near landfills.

Table 3. Lower risk project types
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Project Type Sub-Types Included Additionality Quantification & Leakage Other (Ownership/ 
Double Counting, 
Permanence)

Co-benefits/ harms

N2O avoidance 
from nitric acid 
production

Various process 
improvements in 
nitric acid production

The baseline can be 
overestimated, as N2O 
measurement is technically 
complex.

Harms:

Could be seen as supporting 
the manufacture of synthetic 
fertilizer and therefore not 
consistent with long-term 
climate goals

N2O destruction 
in adipic acid 
production

Destruction or reuse/
recycling of N2O by-
product from adipic 
acid production

Studies have found 
evidence of plants 
increasing their acid 
production to generate 
more N2O to destroy for 
carbon offset credits. 
Current methodologies may 
correct for this tendency.

Destruction of 
ozone depleting 
substances 
(ODS)

Collection and 
destruction of 
ODS used in 
insulating foams 
and refrigeration 
equipment

Some uncertainties may 
exist regarding baseline 
emission rates (e.g., how 
quickly ODS would leak if 
reused in old equipment). 
The high GWP for ODS gases 
can amplify quantification 
errors.

Benefit:

Destruction of ODS helps 
to accelerate recovery of 
stratospheric ozone. 
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Project type Sub-types 
included

Additionality Quantification Other (Ownership/ 
Double Counting, 
Permanence)

Co-benefits / harms

Methane 
capture and 
utilization for 
energy

Coal mine 
methane, coal 
bed methane

Carbon offset revenue can 
make up a large portion of 
return on capital investment; 
however, technical hurdles for 
these projects are no longer 
substantial and there are 
significant levels of business-
as-usual methane usage at 
mines in some countries

Some projects may 
incentivize increased 
drainage of methane, leading 
to more methane destroyed 
than would have been 
released in the baseline. Most 
protocols control for this, 
however. 

Where methane is utilized 
for energy generation, some 
uncertainties can arise 
regarding the baseline for 
displaced emissions. 

Ownership:

Projects that 
generate energy 
using captured 
methane may result 
in indirect emission 
reductions (e.g., 
at grid-connected 
power plants).

Benefits: 

May have air pollution benefits 
if captured methane is used to 
displace coal. 

Harms:

Could be seen as supporting 
coal industry and therefore not a 
project type consistent with long-
term climate goals.

Livestock 
methane, 
manure 
management, 
biogas 
utilization

For some projects in some 
locations, it is important 
to evaluate whether other 
revenue streams and funding 
sources would enable 
implementation without 
carbon revenues.

Some potential for baseline 
uncertainties, but most 
can be addressed through 
quantification & eligibility 
rules. 

Where methane is utilized 
for energy generation, some 
uncertainties can arise 
regarding the baseline for 
displaced emissions. 

Ownership:

Projects that 
generate energy 
using captured 
methane may result 
in indirect emission 
reductions (e.g., 
at grid-connected 
power plants).

Benefits:

Offset projects at industrial 
livestock operations may mitigate 
local environmental impacts. 

Similarly, biodigesters can provide 
energy families use for cooking, 
saving money on fuel and reducing 
the sanitary issues associated with 
burning of animal and human 
waste. A lower dependence 
on firewood due to biogas use 
reduces fuel wood use.  

Table 4. Medium risk project types

EXHIBIT NO.___(VSA-1) 
PAGE 40 OF 60



 Carbon Offset Research and Education • offsetguide.org • 

ANNEX 1: OFFSET PROJECT TYPES AND RELATIVE QUALITY RISKS

41

Project type Sub-types 
included

Additionality Quantification Other (Ownership/ 
Double Counting, 
Permanence)

Co-benefits / harms

Methane 
capture and 
utilization 
for energy 
(cont.)

Other (waste 
water, 
industrial 
solid waste 
methane 
capture & 
utilization)

Regulatory drivers should be 
examined for many of these 
projects.

For some projects in some 
locations, it is important 
to evaluate whether other 
revenue streams and funding 
sources would enable 
implementation without 
carbon revenues.

Some potential for baseline 
uncertainties, but most 
can be addressed through 
quantification & eligibility 
rules. 

Where methane is utilized 
for energy generation, some 
uncertainties can arise 
regarding the baseline for 
displaced emissions. 

Ownership:

Projects that 
generate energy 
using captured 
methane may result 
in indirect emission 
reductions (e.g., 
at grid-connected 
power plants).

Benefit: 

May reduce odor issues for 
communities near facilities.

Landfill gas 
utilization 
(for energy, 
electricity)

Varies by location. Projects 
are likely additional in most 
parts of the developing world. 
In developed countries, 
including the United States, 
some projects are pursued to 
avoid triggering regulatory 
requirements, and projects 
that generate energy can be 
economical without carbon 
revenue.

Some potential for baseline 
uncertainties (e.g., how much 
methane would have been 
generated in the absence 
of a project), but most are 
addressed through program 
quantification & eligibility 
rules.

Where methane is utilized 
for energy generation, some 
uncertainties can arise 
regarding the baseline for 
displaced emissions.

Ownership:

Projects that 
generate energy 
using captured 
methane may result 
in indirect emission 
reductions (e.g., 
at grid-connected 
power plants).

Benefit: 

May reduce odor issues for 
communities near landfills.
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Project type Sub-types 
included

Additionality Quantification Other (Ownership/ 
Double Counting, 
Permanence)

Co-benefits / harms

Methane 
emission 
avoidance

Composting; 
aerobic 
treatment 
of waste or 
wastewater; 
palm oil waste 
management / 
utilization

For composting and aerobic 
waste treatment, regulatory 
drivers should be carefully 
examined.

For some projects in some 
locations, it is important 
to evaluate whether other 
revenue streams and funding 
sources would enable 
implementation without 
carbon revenues.

Some potential for baseline 
uncertainties, but most 
can be addressed through 
quantification & eligibility 
rules. 

If palm oil (or other) waste is 
used for energy generation, 
uncertainties can arise 
regarding baseline for 
displaced emissions.

Ownership:

Projects that 
generate energy 
(e.g., from palm oil 
waste) may result 
in indirect emission 
reductions (e.g., 
at grid-connected 
power plants).

Benefits:

Composting projects help 
reduce food waste, promote the 
environmental and health benefits 
of organic farming and reduce 
fossil-based fertilizer demand.

Energy 
distribution

District 
heating, 
connection of 
isolated grids, 
microgrid 
development, 
other

Additionality may be unclear 
in many cases; projects may 
be capital intensive and 
it is not clear that carbon 
revenues would be decisive for 
investment decisions.

May be some uncertainty 
about avoided baseline 
emissions; quantification 
protocols will generally 
address this concern with 
sufficient conservativeness.

Ownership/double 
counting: 

Often results in 
indirect emission 
reductions. Where 
distribution 
displaces electricity 
applications (e.g., 
fewer space heaters 
used as a result of 
a district heating 
project), electricity 
generators could 
double count 
reductions.

Benefits:

Can lead to significant air quality 
benefits where displacing 
inefficient distributed combustion 
(e.g., in home coal or peat stoves).

Connecting isolated grids or 
microgrid development, provides 
more reliable energy access.
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Project type Sub-types 
included

Additionality Quantification Other (Ownership/ 
Double Counting, 
Permanence)

Co-benefits / harms

Energy 
efficiency, 
household 
demand side

Improved 
cookstoves

Significant uncertainty and 
potential for over-crediting 
due to approaches used 
to estimate reduction in 
biomass fuel used with 
improved stoves, fraction 
of non-renewable biomass 
(i.e., emissions associated 
with land-use change 
impacts), emission factors for 
wood-fuel used in baseline, 
inclusion of “suppressed 
demand” for fossil fuels, 
and underestimation of 
stove abandonment or stove 
stacking.

Permanence: 

Where project 
includes accounting 
for avoided 
deforestation (i.e., 
increase in forest 
carbon stocks due 
to decreased use of 
biomass), carbon 
storage could be 
reversed.

Benefits:

Can lead to significant air 
quality benefits where replacing 
inefficient distributed combustion 
(e.g., in home wood, coal, charcoal 
or peat stoves) and therefore 
significant health benefits 
for families using improved 
cookstoves.

Can lead to creation of new 
employment through market for 
stoves.

Can reduce time and expenditures 
on fuel by rural families.

More efficient 
lighting, 
insulation, & 
appliances; 
HVAC 
systems; air 
conditioning; 
street 
lighting; water 
pumping and 
purification; 
etc.

For some projects, it may be 
hard to show that carbon 
revenues were a decisive 
factor, e.g. where energy cost 
savings exceed offset credit 
revenues.

In many places, improved 
efficiency is already common 
practice with national and 
local support schemes.

Often there can be 
uncertainty about avoided 
baseline emissions, actual 
adoption rates for new 
equipment, and/or baseline 
usage patterns. Baselines 
are sometimes linked to 
estimates of “suppressed 
demand” for fossil fuels, 
which run the risk of 
overestimating baseline 
emissions.

Ownership/double 
counting: 

Energy efficiency 
measures will often 
lead to indirect 
emission reductions, 
meaning greater 
potential for double 
counting.

Benefits: 

Can lead to cost savings for 
end users, and meaningful 
public health improvements for 
communities and families in low 
income areas.
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Project type Sub-types 
included

Additionality Quantification Other (Ownership/ 
Double Counting, 
Permanence)

Co-benefits / harms

PFC & SF6 
avoidance & 
reuse

PFC & SF6 
emission 
avoidance; 
SF6 capture & 
re-use

Additionality depends on 
specific project activity and 
facilities involved. In some 
contexts, measures for 
reducing emissions may be 
cost-effective without carbon 
revenues.

In addition, PFCs and SF6 are 
increasingly being regulated 
by governments, and so some 
projects could be mandated 
in some jurisdictions. Some 
projects may be pursued 
in anticipation of these 
regulations, prior to them 
taking effect.
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Project 
type

Sub-types 
included

Additionality Quantification Other (Ownership/ Double Counting, 
Permanence)

Co-benefits/ harms

Renewable 
energy, 
small scale 
(under 15 
MW)

Electricity 
generation 
from small-
scale (run 
of river) 
hydropower 
plants

Can face greater 
investment hurdles 
than large hydro 
projects, but it is often 
not clear whether 
carbon revenues 
would materially affect 
investment decisions

May be some uncertainty 
about avoided baseline 
emissions; quantification 
protocols will generally 
(though not always) 
address this concern 
conservatively.

Ownership/double counting: 

If grid-connected or otherwise 
displacing fossil fuel energy, these 
projects will result in indirect emission 
reductions; electricity generators could 
double count reductions.

If RECs or GoOs are also sold from 
project then another entity may 
functionally double count reduction.

Benefits: 

Reduced air pollution where 
fossil generation is displaced. 
Rural electrification.

Harms:

Displaced ecosystem services 
and communities that relied 
on previous river resources 
(this is less of a concern for 
smaller projects).

Electricity 
generation 
from solar, 
wind, 
geothermal, 
other 
renewable 
power sources

For many of these 
projects, it is not clear 
that carbon revenues 
can decisively 
influence investment 
decisions.

May be some uncertainty 
about avoided baseline 
emissions; quantification 
protocols will generally 
(though not always) 
address conservatively.

Ownership/double counting: 

If grid-connected or otherwise 
displacing fossil fuel energy, these 
projects will result in indirect emission 
reductions; electricity generators could 
double count reductions. 

If RECs or GoOs are also sold from 
project, then another entity may 
functionally double count reduction. 

Benefits: 

Reduced air pollution where 
fossil generation is displaced. 
Rural electrification.

Gasification 
and/or 
combustion of 
municipal solid 
waste

For many of these 
projects, it is not clear 
that carbon revenues 
can decisively 
influence investment 
decisions.

Potential uncertainties 
related to methane 
emissions avoided in 
baseline.

Potential uncertainties 
related to displaced 
energy emissions 
(similar to other 
renewable energy 
projects)

Ownership/double counting: 

If grid-connected or otherwise 
displacing fossil fuel energy, these 
projects will result in indirect emission 
reductions; electricity generators could 
double count reductions. 

If RECs or GoOs are also sold from 
project then another entity may 
functionally double count reduction..

Benefits: 

Better local solid waste 
management.

Harm:

Air pollution, if advanced 
emission controls not part of 
project.
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Table 5. Higher risk project types

Project type Sub-types 
included

Additionality Quantification Other (Ownership/ 
Double Counting, 
Permanence

Co-benefits/ harms

Agriculture

Low-till/no-till 
soil carbon 
sequestration; 
use of biochar

Additionality is context-specific. 
In U.S., for example, low-till/
no-till is increasingly common 
practice. Frequently, for individual 
landowners, carbon revenues for 
these project types are too low to 
play a decisive role in changing 
practice. Programmatic approaches 
(where many landowners are 
aggregated together under a single 
project) are more likely to be 
additional. 

Quantification of net GHG 
reductions in biological systems is 
inherently more uncertain than for 
many other project types; diverse 
and uncontrolled implementation 
environments make measurement, 
monitoring, and verification more 
difficult.

Leakage risk can be a significant 
issue for tillage projects (to the 
extent crop yields are affected).

Permanence: 

Risk of reversal (i.e., 
non-permanent 
reductions) is a 
concern for all 
carbon storage 
projects.

Benefits:

Both biochar and tillage 
projects can enhance 
soil productivity 
and reduce erosion, 
increasing farmers’ 
yields and reducing 
impact on aquatic 
ecosystems. 

Rice 
cultivation 
methane 
avoidance, 
improved 
fertilizer 
management, 
etc.

Improved fertilizer management can 
often pay for itself (without carbon 
revenue), although barriers may 
prevent efficient investments in some 
cases.

Conversely, carbon revenues for 
these project types (rice methane, 
nutrient management) are often 
too low to play a decisive role in 
changing practice. Programmatic 
approaches (where many landowners 
are aggregated together under a 
single project) are more likely to be 
additional.

Quantification of net GHG 
reductions in biological systems is 
inherently more uncertain than for 
many other project types; diverse 
and uncontrolled implementation 
environments make measurement, 
monitoring, and verification more 
difficult.

Leakage risk can be a significant 
issue to the extent crop yields are 
affected (shifting production to 
lands where mitigation actions are 
not practiced).

Benefits: 

Improved fertilizer 
management can help 
reduce nutrient runoff.

Harms:

Effects of alternative 
rice cultivation methods 
may vary depending on 
context. (In California, 
for example, reduced 
flooding of fields may 
negatively impact 
waterfowl habitat.)
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Project type Sub-types 
included

Additionality Quantification Other (Ownership/ 
Double Counting, 
Permanence)

Co-benefits/ harms

Biomass 
energy

Industrial waste: 
Bagasse power, 
palm oil solid 
waste, black 
liquor, forest 
residues, sawmill 
waste, industrial 
waste, biodiesel 
from waste oil

Regulatory incentives 
frequently make 
biomass power 
competitive with fossil 
fuels, even without 
carbon revenues. Some 
studies have questioned 
the application of 
barrier and investment 
analyses to assess the 
additionality of these 
projects.

Some risk of 
exaggerated claims 
of avoided methane 
emissions associated 
with anaerobic decay of 
biomass.

Ownership/double 
counting:

Often results in indirect 
emission reductions; 
other energy suppliers 
or electricity generators 
could double count 
reductions.

Benefits: 

Supports a beneficial use of waste 
from agricultural industries, diverting 
waste from landfills and providing 
revenue in return for environmental 
benefit. A source of renewable and 
environmentally-improved energy 
by generating electricity from waste. 
Accordingly, creates more sustainable 
patterns of production.

Agricultural farm 
residue, forest 
residue, and 
dedicated energy 
crop

Regulatory incentives 
frequently make 
biomass power 
competitive with fossil 
fuels, even without 
carbon revenues. Some 
studies have questioned 
the application of 
barrier and investment 
analyses to assess the 
additionality of these 
projects.

Significant risks of over-
crediting concern due 
to lack of assessment 
of land use, as well 
as direct and indirect 
land use change from 
collection of biomass 
feedstocks (leakage 
risk). Some protocols 
may better address 
these concerns than 
others.

Ownership/double 
counting:

Often results in indirect 
emission reductions; 
other energy suppliers 
or electricity generators 
could double count 
reductions.

Benefits: 

Promotes renewable energy 
development. If land-use risks are 
properly dealt with, creates more 
sustainable patterns of production.

Harms: 

Risks competing with other land-uses, 
primarily agriculture for food and 
reforestation/ afforestation.
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Project type Sub-types 
included

Additionality Quantification Other (Ownership/ 
Double Counting, 
Permanence)

Co-benefits/ harms

Cement 
production

Use of blended 
cements, 
process and 
efficiency 
improvements

Choice of cement blends is often 
determined by institutional 
purchasing or regulatory 
requirements over which carbon 
revenues have little influence; 
higher-blend cements are also often 
cheaper than standard blends. 
Additionality for these projects may 
therefore hinge upon non-financial 
factors that are more difficult to 
prove.

Energy 
efficiency, 
industrial 
demand side

Various forms 
of Industrial 
energy use 
efficiency

Many industrial efficiency projects 
pay for themselves and are common 
practice. Carbon revenues are often 
small relative to energy cost savings, 
so are seldom a decisive factor in 
pursuing a project.

Ownership/double 
counting:

Energy efficiency 
measures will often lead 
to indirect emission 
reductions, meaning 
greater potential for 
double counting.

Benefits: 

Increasing industrial 
energy efficiency 
decreases the lifecycle 
emissions – and 
environmental impact 
– of products. These 
projects contribute 
to private sector 
participation in 
decarbonization. 
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Project type Sub-types 
included

Additionality Quantification Other (Ownership/ 
Double Counting, 
Permanence)

Co-benefits/ harms

Energy 
efficiency – 
supply side

Waste heat/
gas recovery; 
combined heat 
and power 
projects; 
improving 
energy 
conversion 
efficiency at 
boilers, power 
plants, etc.

Carbon revenues are often small 
relative to energy cost savings, 
so are seldom a decisive factor in 
pursuing a project. Projects are also 
common practice in many (though 
not all) countries and sectors. 

Some studies have questioned 
the application of barrier and 
investment analyses to assess the 
additionality of these projects.

Baseline determination can 
be complicated and site-
specific. In existing facilities, 
it can be difficult to assess the 
actual use of waste heat in 
the baseline. In new projects, 
there are high uncertainties in 
modelling baseline waste heat 
production. 

Baselines under some 
protocols for supply-side 
efficiency projects have been 
set too high, resulting in over-
crediting.

Ownership/double 
counting:

Projects that displace 
emissions at other 
sources (e.g., on 
electricity grid) will lead 
to indirect emission 
reductions, meaning 
greater potential for 
double counting.

Harms: 

Financially supporting 
energy efficiency 
improvements in fossil 
burning energy systems 
may slow the transition 
to low-carbon energy 
systems. 

Forestry and 
land use

Afforestation & 
reforestation; 
avoided 
deforestation; 
improved 
forest 
management; 
agroforestry; 
avoided 
conversion of 
high-carbon 
soils

Frequent challenges in determining 
baseline activity, which may be 
highly site-specific. Since the 
baseline determines how much 
carbon storage is additional, this 
makes additionality uncertain.

In addition, timber and land-use 
values often exceed carbon revenue 
value, making it difficult in some 
cases to determine whether carbon 
revenues were decisive in changing 
baseline activities.

There are frequently 
significant baseline 
uncertainties for these project 
types. In addition, diverse and 
uncontrolled implementation 
environments make 
measurement, monitoring, 
and verification more difficult 
for these projects.

Significant leakage risk can 
occur from displacement 
of harvesting or land-use 
development (i.e., reduced 
harvest in one area can cause 
an increase elsewhere)

Permanence: 

Risk of reversal (i.e., 
non-permanent 
reductions) is a concern 
for all carbon storage 
projects.

Benefits: 

Forests provide a range 
of ecosystem services 
that forest sector offset 
projects can maintain 
and expand. These may 
include increased local 
livelihoods, maintaining 
ecosystems and 
biodiversity, local farm 
productivity (pollination 
and precipitation 
services), limiting runoff, 
and water filtration.
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Project type Sub-types 
included

Additionality Quantification Other (Ownership/ 
Double Counting, 
Permanence)

Co-benefits/ harms

Forestry and 
land use (cont.)

Avoided conversion of 
grasslands can yield 
significant environmental 
benefits beyond carbon 
storage, such as preserving 
landscapes and biodiversity. 

Harms: 

Poorly-designed forestry 
projects that do not 
sufficiently engage local 
communities and indigenous 
peoples can have major 
negative impacts, including 
livelihood restrictions 
and even community 
displacement.

Fossil fuel 
switching

Switch from 
coal to natural 
gas in boilers 
or power 
generation; 
use of natural 
gas as a 
transportation 
fuel

Carbon revenues are often a 
small component of total project 
revenues, so are seldom a decisive 
factor in pursuing a project. 

Studies have identified significant 
uncertainties in assessment 
of investment barriers to fuel 
switching, and point to new 
natural gas projects becoming 
increasingly common practice and 
non-additional. 

Failure to account for 
upstream emissions 
from fossil fuel 
extraction & transport 
(e.g., methane leaks 
at well-head or 
in transmission & 
distribution) can lead to 
over-crediting.

Harms: 

Supporting adoption or 
continued use of fossil fuels 
may slow the transition to 
low-carbon energy systems. 
Widespread use of natural 
gas is incompatible with the 
temperature goals of the 
Paris Agreement. 
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Project type Sub-types included Additionality Quantification Other (Ownership/ 
Double Counting, 
Permanence)

Co-benefits/ harms

Fugitive gases

Waste gas recovery 
from oil & gas 
production or 
other industrial 
operations; leak 
prevention in natural 
gas transmission & 
distribution systems; 
other fugitive gas 
prevention and 
recovery

Many fugitive emission 
reduction activities are cost-
effective without carbon 
revenues; the financial value of 
preventing fugitive emissions 
(e.g., in terms of reduced 
fuel losses) often exceeds 
the carbon revenue value, so 
carbon revenues are seldom 
a decisive factor in pursuing a 
project.

Where waste gas 
quantities are directly 
measured, quantification 
concerns are low. 

Fugitive emissions, 
however, can be hard 
to detect and quantify, 
creating uncertainties 
about the effects of leak 
prevention activities. 

Harms: 

Supporting adoption 
or continued use of 
fossil fuels may slow 
the transition to 
low-carbon energy 
systems. Widespread 
use of natural gas is 
incompatible with the 
temperature goals of the 
Paris Agreement. 

Renewable 
energy, large 
scale

Geothermal; solar; 
mixed renewables; 
tidal energy; other

Unconventional renewables 
face greater financial hurdles 
than other technologies, and 
thus are more likely to be 
additional. However, carbon 
revenues are often a small 
component of total project 
revenues, so are seldom a 
decisive factor in pursuing a 
project.

May be some uncertainty 
about avoided baseline 
emissions; quantification 
protocols will generally 
(though not always) 
address conservatively.

Ownership/double 
counting:

Projects that displace 
emissions at other 
sources (e.g., on 
electricity grid) will lead 
to indirect emission 
reductions, meaning 
greater potential for 
double counting.

Benefits:

Reduced air pollution 
where fossil generation is 
displaced. 
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Project type Sub-types 
included

Additionality Quantification Other (Ownership/ 
Double Counting, 
Permanence)

Co-benefits/ harms

Renewable 
energy, large 
scale (cont.)

Hydropower 
and wind 
projects

Common practice in many 
countries Carbon revenues are 
often a small component of total 
project revenues, so are seldom 
a decisive factor in pursuing a 
project. 

Studies have found documented 
concerns related to additionality 
assessment in large-scale hydro 
and wind projects.

May be some uncertainty 
about avoided baseline 
emissions; quantification 
protocols will generally 
(though not always) address 
conservatively.

Some studies have identified 
issues with quantification 
methodologies for hydro 
projects, particularly when 
methane emissions (from 
plant material that is buried 
in the dam reservoir) are 
omitted, leading to over-
crediting .

Ownership/double 
counting:

Projects that displace 
emissions at other 
sources (e.g., on 
electricity grid) will lead 
to indirect emission 
reductions, meaning 
greater potential for 
double counting.

Harms: 

Some large-scale 
hydropower projects 
have well-documented 
negative social 
and environmental 
impacts. These projects 
can displace local 
communities and 
indigenous peoples, 
degrade forests, harm 
biodiversity and affect 
aquatic life and existing 
food sources for 
populations.

Low-carbon 
transportation 
measures

Public 
transportation 
improvements, 
mode shifting, 
vehicular fuel 
efficiency 
improvements, 
vehicle 
scrapping or 
retirement

In general, the mitigation cost of 
transportation projects ($/ tonne 
CO2 reduced) is well above current 
and historical prices for carbon 
offsets, calling into question 
whether carbon revenues can be 
a decisive factor in incentivizing 
these projects.

For transport efficiency 
projects, fuel cost savings often 
(substantially) exceed carbon 
revenues from avoided emissions, 
raising similar questions about 
additionality.

High levels of uncertainty 
in quantifying avoided 
emissions from public 
transportation, mode shifting, 
and vehicle scrapping/
retirement projects.

Reasonable quantification 
certainty for efficiency 
upgrades (notwithstanding 
baseline/additionality 
concerns).

Benefits:

Transportation 
emissions reduction 
projects can improve air 
quality and the health 
of those living nearby as 
well as increase urban 
liveability. 
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ENDNOTES

1 Under the Paris Agreement, the international community has established a goal of limiting global warming to “well below 2°C” by the 2100, and to 
pursue efforts to limit warming to 1.5°C. In a 2018 report, the IPCC summarized current modeling of what will be required to achieve the latter goal, noting that 
very substantial CO2 reductions will be required by 2030. See: IPCC (2018).

2 CO2 can be removed from the atmosphere through natural sequestration (e.g., in trees, soils, or the ocean) or through artificial means (e.g., using direct-
air capture technologies, which are still in their infancy).

3 Such “programs” were pioneered under the Kyoto Protocol’s Clean Development Mechanism; see here.

4 See, for example, Verra’s framework for Jurisdictional and Nested REDD+ programs. (REDD stands for “reduced emissions from deforestation and forest 
degradation”.)

5 The terms “standard” or “registry” are sometimes used when referring to offset programs. However, a comprehensive carbon offset program will consist 
of more than just a standard and a registry.

6 Although the CDM has functioned primarily as a regulatory program under the Kyoto Protocol, it now also caters to voluntary purchasers.

7 Like the CDM, “Joint Implementation” is a separate offset program established under the Kyoto Protocol; the CDM applies only to developing countries, 
while JI is used in developed countries.

8 In general, price discrepancies among programs arise only when one program serves a captive market with strong demand that other programs may 
not serve, such as the regulatory cap-and-trade market in California.

9 Similar terms, like “climate neutral” or “net zero” are largely synonymous.

10 See, for example, https://sciencebasedtargets.org/step-by-step-guide/

11 Scope 2 emissions for your corporate inventory should be estimated using grid average emission factors (e.g., kg CO2/kWh), also referred to as the 
location based method. Application of a zero emission factor, based on green power purchasing claims (i.e., the market based method), generally lacks 
environmental integrity and is inconsistent with good practice in environmental accounting. For further information see https://scope2openletter.wordpress.com/

12 This kind of “double-entry bookkeeping” is referred to in international negotiations as “corresponding adjustments.” Detailed rules for how 
corresponding adjustments will be implemented are still being negotiated – see Schneider et al. (2019).

13 The Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA), established in 2016, is expected to demand anywhere from 1.6 to 3.7 
billion offset credits between 2021 and 2035 – see Warnecke et al. (2019). On the subject of avoiding double counting, see Schneider, Broekhoff, et al. (2019).
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14 See, for example, Kreibich and Obergassel (2019) as well as ICROA (2019) and Voluntary Carbon Market Working Group (2019).

15 See Wara and Victor (2008).

16 The primary concern is that a large number of offset credits come from energy sector projects that have significant sources of other revenue besides 
offset credits, suggesting that they would have happened anyway and do not represent additional mitigation. Other identified issues include concerns about 
over-estimation of emission reductions, e.g., for industrial gas destruction and other project types (Alexeew et al. 2010; Cames et al. 2016; Gillenwater and Seres 
2011; Haya and Parekh 2011; Kollmuss et al. 2015; Kollmuss and Lazarus 2010; Lazarus et al. 2012; Ruthner et al. 2011; Schneider 2009; Schneider et al. 2010; 
Spalding-Fecher et al. 2012)

17 See, for example, Dufrasne (2018) as well as here.

18 See Spalding-Fecher et al. (2012).

19 Although most critical studies of carbon offsets have focused on the CDM and JI because of their high profile, many of the same issues are likely to arise 
in other programs as well. For some programs – like Verra (i.e., VCS) and the Gold Standard – this is because they incorporate CDM methodologies by reference, 
so there is substantial overlap in the kinds of projects they certify. In other cases, programs have used CDM methodologies as a starting point in developing their 
own standards. Although a number of programs have followed approaches that differ from the CDM, no program should be considered categorically free of all 
concerns about offset quality.

20 The CDM Executive Board, for example, adopted amendments and clarifications to its methodology for destruction of HFC-23 emissions to address 
demonstrated concerns about over-production of this gas purely for the purpose of producing more offset credits. Such projects are now disallowed. However, 
similar concerns for other project types – e.g., N2O abatement at adipic acid plants – have not been fully addressed.

21 Verra and the Gold Standard, for example, have solicited public input on whether to exclude from eligibility clean energy projects in wealthy and middle-
income countries, on the grounds that these projects have a low likelihood of being additional.

22 This condition applies to GHG emissions, as well as to other social and environmental impacts. If global GHG emissions would be no greater as a result 
of using a carbon offset credit instead of reducing your own emissions, then the credit is said to preserve “environmental integrity” (Schneider and La Hoz Theuer 
2019). However, it is also important that offset projects do not cause significant social or (non-climate) environmental harms. Both are important for offset quality.

23 See Gillenwater (2012).

24 For an in depth discussion of these ideas, see Trexler (2019).

25 Again, see Trexler (2019).

26 Standardized additionality approaches can use “positive lists” (lists of defined technologies or practices that are deemed additional without further 
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evaluation) or a set of technical specifications and other criteria that a project must meet to be eligible (for example: landfill gas collection and destruction, 
occurring at a sanitary landfill that is below a certain size threshold, where gas collection is not required by law, etc.).

27 Again, a common misconception is that the baseline for a project represents what would have happened “in the absence of the project.” However, it is 
essential to evaluate whether a proposed project is itself the baseline (i.e., is not additional), and therefore will generate no emission reductions.

28 Assuming that the project is additional and that the project itself does not affect the rate of methane generation at the landfill – for example, by creating 
a “bioreactor” landfill.

29 See, for example, Offset Quality Initiative (2008).

30 This process may include collecting and verifying data needed to estimate a project’s baseline emissions.

31 Some of these sources and sinks may be treated as “leakage” effects and addressed in supplemental calculations.

32 Most quantification methods prescribe a combination of project-specific data collection, along with the use of conservative defaults or estimates where 
data collection is impractical.

33 Renewal under some programs may also involve an updated

34 Carbon offset programs can differ in their approach to validation and verification. Some programs, like CAR, combine validation with the first verification 
of a project, and do not make a formal distinction between the two functions. Others require validation and verification as separate steps (and some, like the 
CDM, require separate verifiers for each to avoid conflicts of interest – since a positive validation could lead to a more lucrative verification contract).

35 Technically, the individual molecules of CO2 emitted may cycle back and forth between the atmosphere and terrestrial reservoirs multiple times, but 
atmospheric concentrations of CO2 will remain elevated by an amount equal to about 25% of the original mass emitted after 1,000 years (Joos et al. 2013).

36 Technically, a “reversal” occurs if – at any point in the future – the rate of GHG emissions accelerates so that it is higher than would have occurred if the 
project had never happened. For example, protecting a parcel of forest from deforestation prevents 100 tonnes of carbon from being released to the atmosphere 
(reducing emissions by 100 tonnes). Fifty years later, however, the parcel is burned down, emitting all the carbon. The rate of emissions in year 50 is accelerated, 
because without the project, the 100 tonnes of carbon would not have been present to be burned. Net GHG reductions over 50 years are zero, because the 
additional emissions cancel out the prior reductions.

37 Unless a project involves carbon storage of some kind (e.g., sequestering carbon in trees), a reversal of emission reductions is highly unlikely. In theory, 
however, reversals can occur in other circumstances. A hypothetical example would be where a solar panel and battery storage system is used to provide 
electricity to a building, allowing it to operate off the grid (and avoiding grid-based electricity emissions); however, the solar panel fails and a backup diesel 
generator is brought in to provide power instead, causing more emissions than would have occurred without the project. Such circumstances will be rare, but for 
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some project types, it may be worth evaluating whether these types of risks exist.

38 The CDM is alone in issuing “temporary credits” for reversible GHG reductions. Under this approach, offset credits issued for these reductions expire after 
a predefined period (up to 30 years) and must be replaced with other emission reductions. This approach effectively guarantees permanence if it is enforced 
(whether the CDM’s administrative structures will be maintained in the future is an open question). However, it has faced significant hurdles, not least because it 
puts the onus for ensuring permanence on offset credit buyers. As a result, buyers have been far less willing to pay for these credits, and the market for them has 
been largely non-existent.

39 See Murray et al. (2012).

40 See Schneider et al. (2015) for a fuller explanation of double counting issues with carbon offsets.

41 Procedures may include requiring project developers to sign legal attestations stipulating that they will not request issuance of offset credits for 
emission reductions from more than one program (unless they are effectively “transferring” credits from one program to another).

42 Some third-party programs, like Green-e Climate, provide checks on credit retirement steps for retail credit buyers. However, in most cases this adds little 
value beyond what carbon offset programs already make available to any buyer in terms of retirement certification.

43 While additionality is not usually a concern, some kinds of industrial gas projects do have issues with baseline estimation and overestimation of 
reductions.

44 Technically, “discounting” refers to issuing fewer credits to a project than the GHG reductions it achieved, but it is often used more broadly to refer to any 
approach that effectively uses more GHG reductions to offset fewer GHG emissions. It has also been proposed as an approach to be used in regulatory carbon 
markets; for example, see Warnecke et al. (2014).

Image (next page) courtesy of High Tide Foundation
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Project Overview

2
Carbon Offset Program Survey Results

• Southwest Gas Corporation (Southwest Gas) surveyed a segment of its Northern and 
Southern California customers to gauge interest in a Carbon Offset Program. 

• Both surveys consisted of the same 3 questions related to a Carbon Offset Program.
In addition, both surveys included the same 6 demographic questions.

• In order to gather a statistically significant representative sample for each region, 
20,000 randomly selected Southwest Gas customers located within its Northern and 
Southern California service territories with active e-mail addresses received an e-
mail invite to participate in the survey.

• The survey was conducted online for these two service territories over a 30-day 
period during April/May 2021 (Northern CA) and January 2022 (Southern CA).
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Survey Overview

The Southern California (SCA) survey 
was fielded over 30 days in 
January 2022.

Sample:
• 20,000 randomly selected active residential 

customers in SCA with an e-mail address.

3

Invites 
Sent

Completed 
Surveys % Response

20,000 726 3.6%

ADELANTO CA
APPLE VALLEY CA
BARSTOW CA
BIG BEAR CITY CA
BIG BEAR LAKE CA
DAGGETT CA
FAWNSKIN CA
HELENDALE CA
HESPERIA CA

HINKLEY CA
LENWOOD CA
LUCERNE VALLEY CA
NEEDLES CA
N. BARSTOW CA
OAK HILLS CA
ORO GRANDE CA
SUGARLOAF CA
VICTORVILLE CA

SCA INCLUDES: 
CARNELIAN BAY CA
KINGS BEACH CA
SOUTH LAKE TAHOE CA
TAHOE CITY CA
TAHOE VISTA CA
TRUCKEE CA

NCA INCLUDES: 

The Northern California (NCA) survey 
was fielded over 30 days during
April to May 2021.

Sample:
• 20,000 randomly selected active residential 

customers in NCA with an e-mail address.

Invites 
Sent

Completed 
Surveys % Response

20,000 187 0.94%

Carbon Offset Program Survey Results
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Program Participation

4

Q – You can reduce your carbon footprint by purchasing “carbon offsets.” When you buy a carbon offset, you fund projects 
that reduce greenhouse gas (GHG) emissions such as restoring forests, updating power plants and conversion to renewable 
energy sources. 

If your natural gas service company offered a program to offset all or part of your carbon footprint, would you be willing to
pay to participate in that program?

45%

15% 21%

28%

40%
38%

26%

45% 41%

NCA SCA Combined

Unsure
No
Yes

Carbon Offset Program Survey Results
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Offset Payment 

5

Q – How much more would you be willing to pay each month to participate in a program to offset your carbon footprint?

Percentages reflect only those who would participate in the Carbon Offset Program

8%

25%9%

25%

21%

31%

14%

4%

19%

8%
28%

7%

NCA SCA

Willingness to make monthly payments by those electing to participate in the program

More than $25

$25

$15

$10

$5

Less than $5

$10

$5

Less than $5

More than $25

$25
$15

Carbon Offset Program Survey Results
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Northern 
California

EXHIBIT NO.___(VSA-2) 
PAGE 6 OF 14



All or Part of Carbon Footprint: NCA

7

Q – You can reduce your carbon footprint by purchasing “carbon offsets.” When you 
buy a carbon offset, you fund projects that reduce greenhouse gas (GHG) emissions 
such as restoring forests, updating power plants and conversion to renewable energy 
sources. 

If your natural gas service company offered a program to offset all or part of your 
carbon footprint, would you be willing to pay to participate in that program?

Q – Would you participate in a program to offset 
ALL or just PART of your footprint?

All
52%

Part
30%

Unsure
18%

No
28%

Unsure
26%

Program Participation: NCA

Only “Yes” responses were 
presented the next question

Yes 
45%

Carbon Offset Program Survey Results
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Offset Payment 

8

Q – How much more would you be willing to pay each month to participate in a program to offset your carbon footprint?

Percentages reflect only 
those who would 
participate in the 
Carbon Offset program

Less than $5
$5 

$10 

$15 

$25 

More than $25

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

NCA

AMOUNT WILLING TO PAY FOR MONTHLY PARTICIPATION

Carbon Offset Program Survey Results
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Responder Profile: NCA

9

25 - 34
2%

35 - 44
8%

45 - 54
15%

55 - 64
20%

65 and 
older
52%

Prefer 
not to 
answer

3%

Age

Male
64%

Female
30%

Prefer not to say
6%

Gender

3%
6%

5%
6%

7%
9%

6%

5%

5%

3%

22%

22%

Less than $20,000

 $20,000 to $39,999

$40,000 to $59,999

$60,000 to $79,999

$80,000 to $99,999

$100,000 to $119,999

$120,000 to $139,999

 $140,000 to $159,999

$160,000 to $179,999

$180,000 to $199,999

$200,000 +

Refuse/No answer

Income

Carbon Offset Program Survey Results
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Southern 
California
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All or Part of Carbon Footprint: SCA

11

All
41%

Part
22%

Unsure
37%

Yes
15%

No
40%

Unsure
45%

Program Participation: SCA

Only “Yes” responses were 
presented the next question

Q – You can reduce your carbon footprint by purchasing “carbon offsets.” When you 
buy a carbon offset, you fund projects that reduce greenhouse gas (GHG) emissions 
such as restoring forests, updating power plants and conversion to renewable energy 
sources. 

If your natural gas service company offered a program to offset all or part of your 
carbon footprint, would you be willing to pay to participate in that program?

Q – Would you participate in a program to offset 
ALL or just PART of your footprint?

Carbon Offset Program Survey Results
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Offset Payment 

12
Less than $5

$5 

$10 

$15 
$25 

More than $25

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

SCA

AMOUNT WILLING TO PAY FOR MONTHLY PARTICIPATION

Q – How much more would you be willing to pay each month to participate in a program to offset your carbon footprint?

Percentages reflect only 
those who would 
participate in the 
Carbon Offset program

Carbon Offset Program Survey Results
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Responder Profile: SCA

13

25 - 34
1%

35 - 44
11%

45 - 54
20%

55 - 64
21%

65 and 
older
45%

Prefer 
not to 
answer

2%

Age

Male
44%

Female
50%

Prefer not to say
6%

Gender

8%
21%

15%
11%

8%
6%

3%

2%

3%

1%

4%

17%

Less than $20,000

 $20,000 to $39,999

$40,000 to $59,999

$60,000 to $79,999

$80,000 to $99,999

$100,000 to $119,999

$120,000 to $139,999

 $140,000 to $159,999

$160,000 to $179,999

$180,000 to $199,999

$200,000 +

Refuse/No answer

Income

Carbon Offset Program Survey Results
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