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about ecosystem marketplace
Ecosystem Marketplace (EM), a non-profit initiative of Forest Trends, is a leading global source of credible 
information on environmental finance, markets, and payments for ecosystem services. For nearly two decades, EM 
has run the world’s first and only globally recognized and standardized reporting and transparency platform for 
voluntary carbon market (VCM) credit pricing data, news, and insights. 

EM holds the world’s largest repository of valuable carbon market insights and data disclosed by a growing 
international network of more than 270 “EM Respondents,” including project developers, investors, and 
intermediaries with headquarters in over 40 countries. Respondents share over the counter and exchange/trading 
platform carbon credit sales on thousands of nature-based and technological carbon projects in over 100 countries. 

EM’s flagship State of the Voluntary Carbon Markets reports and other analyses on carbon credit market dynamics 
(e.g., prices, volumes, projects, corpor ate buyers, sellers, etc.) and carbon standards’ issuance and retirement data 
have become anticipated industry staples. EM also provides a publicly accessible data intelligence dashboard and a 
news platform for breaking news and market coverage. 

EM data on prices, regulation, science, and other relevant issues on environmental services markets and climate 
finance have been used extensively by companies, journalis ts, investors, practitioners, natural resource agencies and 
academics, and local and indigenous communities.  

Additionally, EM thanks its core partners, supporters, and collaborators.

Visionary
partners

strategic
supporters

about forest trends
Forest Trends Association is a 501(c)(3) organization founded in 1998. Forest Trends works to conserve forests 
and other ecosystems through the creation and wide adoption of a broad range of environmental finance, markets, 
and other payment and incentive mechanisms. Forest Trends does so by 1) providing transparent information on 
ecosystem values, finance, and markets through knowledge acquisition, analysis, and dissemination; 2) convening 
diverse coalitions, partners, and communities of practice to promote environmental values and advance development 
of new markets and payment mechanisms; and 3) demonstrating successful tools, standards, and models of innovative 
finance for conservation. For up-to-date information on environmental markets, sign up for EM newsletters: http://
www.forest-trends.org/dir/em_newsletter.

http://www.forest-trends.org/dir/em_newsletter.
http://www.forest-trends.org/dir/em_newsletter.
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Copyright & disclaimer

attribution

© 2023 Ecosystem Marketplace, an initiative of Forest Trends Association. All rights reserved.

Ecosystem Marketplace is an initiative of Forest Trends, located at 1203 19th Street NW 4th floor, Washington, DC 
20036 | info@ecosystemmarketplace.com | www.ecosystemmarketplace.com | www.forest-trends.org

Data on the voluntary carbon market transactions in this document were derived from information supplied by 
participants in a market survey. Forest Trends’ Ecosystem Marketplace does not represent or warrant the accuracy, 
suitability, or content of the survey responses or the results of that survey as set out herein. It is the sole responsibility 
and obligation of the reader of this report to satisfy themselves as to the accuracy, suitability, and content of the 
information contained therein. Forest Trends’ Ecosystem Marketplace (including its respective affiliates, officers, 
directors, partners, and employees) makes no warranties and shall have no liability to the reader for any inaccuracy, 
representation, or misrepresentation set out herein. The reader further agrees to hold Forest Trends’ Ecosystem 
Marketplace harmless from and against any claims, loss, or damage in connection with or arising out of any commercial 
decisions made on the basis of the information contained herein. The reader of this report is strongly advised not to 
use the content of this report in isolation, but to take the information contained herein together with other market 
information and to formulate their own views, interpretations, and opinions thereon. The reader is strongly advised to 
seek appropriate legal and professional advice before entering into commercial transactions.

Unless otherwise permitted by Forest Trends or under applicable law, you may not use these data for any commercial 
purpose. If you have any questions, please contact EM at data@ecosystemmarketplace.com.

Please cite this work as follows: 

Forest Trends’ Ecosystem Marketplace. 2023. “All in on Climate: The Role of Carbon Credits in 
Corporate Climate Strategies”. Washington DC: Forest Trends Association.
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EM is pleased to publish this 2023 report, All in on Climate: The Role of Carbon Credits in Corporate Climate Strategies, which 
serves as the first major update since 2016 to its landmark “Taking Stock”  report series. When initially launched in 2015, the report 
illuminated for the first time the realities of how companies are (and are not) using carbon credits to address their climate liabilities 
and to contribute to their comprehensive climate action and management strategies. We’ve revisited this analysis because our 
global network of carbon markets stakeholders have lately reported to EM an increase in “greenhushing.” Whether in response to 
media coverage, environmental group criticism, or the challenges of navigating government policies (or all three), companies are 
publicly dialing back, delaying, or scrapping their carbon credit buying plans.

This report is designed to look specifically at the climate-related behavior of companies that are involved in the voluntary 
carbon market (VCM) versus those who are not. It should be noted that although we analyzed the data and wrote this report in 
in mid-2023, it has a retrospective lens and an eye on the future, as the CDP data used is from the 2022 Climate Change dataset, 
which mostly covers corporate activities in 2021.1 

A set of clear implications emerge from the data. First, companies are purchasing voluntary carbon credits as a part of an 
integrated, comprehensive strategy to accelerate global climate action while also decarbonizing their own businesses. Second, the 
data do not broadly support the perception that credits are being used to delay or avoid meaningful action on climate. 

It’s important to remind ourselves of what we’ve seen in the market since the banner year of 2021, as it adds important context 
to the findings in this report. EM data show that in 2021 the market ticked up to an all-time high of $2.1 billion in sales, with global 
average prices at $4.03 per ton CO2e.  The following year, we saw a downturn in traded volumes, though an uptick in prices. In early 
2023, EM ran a market sentiments survey that found corporate buyers were demonstrating stronger preferences for nature-based 
and community/household projects with beyond carbon benefits and a willingness to pay higher prices for them.2 However, some 
buyers were also beginning to slow down, if not stop altogether, their engagement in the VCM until key guidance was finalized by 
the Voluntary Carbon Markets Integrity Initiative (VCMI) and the Integrity Council for the Volunta-ry Carbon Market (“the Integrity 
Council”) (Box 1). Some respondents told us that the Science Based Targets Initiative (SBTi)’s position on how companies could 
claim their retirements of VCM credits for greenhouse gas (GHG) targets was also a factor. 

As the months have rolled on from 2022 into 2023, there have been a string of media pieces critical of the VCM. Some charged 
well-known companies with greenwashing (e.g., Delta, Nestle, Kering, Shell, TotalEnergies, among others). Other articles questioned 
integrity on the supply side, in particular scrutinizing South Pole, one of the largest carbon project developers; Verra, the world’s 
largest carbon crediting standard; and project types including REDD+,3 which happens to be the largest source of new credit supply 
for the VCM. It’s hard to precisely measure the impact of these critiques, but credit retirement data so far in 2023 show that VCM 
end users have retired a smaller volume of credits in 2023 than in any of the past seven years.

Still, as I write this foreword in September 2023, the general mood in the VCM is generally one of staying the course. For 
example, of the top 25 voluntary carbon market buyers per CDP (see page 14), the majority appear to have unchanged approaches 
related to their VCM activities. As we developed this analysis in summer 2023, we found just one organization, the British airline 
easyJet, that had since 2021 made a firm commitment to cease all VCM activities. Some others have either stated that they (a) will 
move away from using carbon credits for their GHG targets, but still plan to use them to make up for hard-to-abate emissions or (b) 
will move away from plans to purchase a defined volume of credits to address their emissions. 

EM has been tracking the VCM since 2006 when EM’s first carbon survey was issued. We are a non-profit initiative that does this 
work because we believe transparency is key to integrity, and, ultimately, a livable planet in the centuries to come. We do not have 
a financial stake in market growth. 

Still, I will step away from our usual position of neutrality for a moment to say this: the findings in this report are good news. 
Companies are continuing to purchase and retire carbon credits, at the same time that they continue to do the hard, but necessary, 
work of investing in climate action throughout the value chain and decarbonizing their operations. It is an approach based on “and/
and,” not “either/or.” Much work remains to be done to clarify and communicate the role carbon credits play in a science-based 
climate strategy, but the foundations we build on are solid indeed.

Stephen Donofrio

Managing Director, Ecosystem Marketplace

Forest Trends

Foreword

At the time of procuring data from CDP in mid-2023, the most current dataset available was the 2022 CDP Climate Change data, which mostly covers calendar year 2021 as the most 
recent year of data disclosed by companies.
Ecosystem Marketplace. 2023. EM Insights Briefing: A VCM Status Check (Webinar). https://www.ecosystemmarketplace.com/articles/em-insights-briefings-vcm-status-check/
“‘REDD’ stands for ‘Reducing emissions from deforestation and forest degradation in developing countries. The ‘+’ stands for additional forest-related activities that protect the climate, 
namely sustainable management of forests and the conservation and enhancement of forest carbon stocks.” https://unfccc.int/topics/land-use/workstreams/redd/what-is-redd 
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This report highlights how companies that participate in the voluntary carbon market (VCM) are leading on key climate 
transparency, ambition, and action efforts that are fundamental to ensuring the credibility of their climate claims. 

Our findings result from Ecosystem Marketplace’s (EM) analysis of corporate disclosures to CDP by 7,415 organizations 
reporting data covering at least six months of 2021, as well as of EM’s own propriety voluntary carbon market dataset. 
We focus on a comparison between companies that purchased voluntary carbon credits versus companies that do 
not use carbon credits at all and companies that only buy or originate compliance credits. The 2022 CDP Climate 
Change information request that resulted in these corporate disclosures was sent on behalf of 590 institutional 
investor signatories with a combined US$110 trillion in assets, and 200+ major purchasers with over US$5.5 trillion in 
procurement spend.

We offer a series of comparative analyses across a variety of metrics for corporate action on climate sustainability, 
aligned with corporate best practice of first measuring greenhouse gas (GHG) emissions; then taking steps to reduce 
and avoid direct and indirect emissions on a target-based pathway; and finally buying carbon credits to address 
unavoidable emissions and those beyond the value chain.

Across the board, the evidence shows that participation in the VCM is a signal that a company is likely already 
addressing climate change in their direct operations and throughout their value chains. Far from “buying their way out 
of the problem”, voluntary carbon buyers are taking advantage of the valuable role carbon credits play as one of the 
available solutions for value chain emissions that cannot be addressed by reducing Scope 1 and 2 emissions. 

Companies engaged in the VCM outperform their peers in accelerated climate action. Fifty-nine percent of 
VCM buyers reported lower gross emissions year-on-year related to reduced emissions and/or renewable energy 
consumption, compared to 33 percent of companies not participating in the carbon markets. VCM buyers are also 
1.3 times more likely to have supplier engagement strategies and spent three times more on emissions reductions 
activities than the typical non-buyer (see page 17).

Voluntary carbon buyers are more likely to have science-based targets to address climate change, and their 
targets are more ambitious. Voluntary carbon buyers are 3.4 times more likely to have an approved science-based 
climate target than companies that do not engage in carbon markets, and three times more likely include Scope 3 
Emissions in their climate targets, As the old management adage says, you can’t manage what you don’t measure (see 
page 18). 

Voluntary carbon buyers lead the pack when it comes to emissions transparency and accountability. Compared 
to other companies, they are 1.2 times more likely to disclose their emissions to CDP, and the median voluntary credit 
buyer disclosed more than 2.5 times the volume of emissions with their Scope 3 reporting than companies not engaged 
in voluntary credits. Ninety-nine percent reported board-level oversight of climate-related activities (see page 15). 

In fact, VCM carbon credits represent a very small share of overall corporate GHG emissions. Our data show that 
the credits companies are buying represent just over 2 percent of their total emissions on average.

Taken together, clear insights emerge from these analyses. Companies are purchasing voluntary carbon credits as a 
part of an integrated and comprehensive strategy to accelerate global climate action while also decarbonizing their 
own businesses. In other words, the data do not broadly support the perception that carbon credits are being used to 
delay or avoid meaningful action on climate. This is important, because intense public scrutiny, paired with a wait for 
greater clarity from the Voluntary Carbon Markets Integrity Initiative (VCMI) in the form of its forthcoming claims code, 
has had a dampening effect on the market in 2023. Since 2021, EM’s own proprietary data show a decline in credit sale 
volumes, which has been accompanied by an uptick in EM’s global average VCM credit prices, a signal of increasing 
buyer commitment toward higher quality credits (and a willingness to pay more for them). 

Still, voluntary carbon buyer transparency is lagging. Our analysis indicates that only 8.2 percent of the total carbon 
buyers that confidentially reported to EM are disclosing carbon market engagement to CDP. EM welcomes the work of 
VCMI to create a standard approach for voluntary carbon buyers’ climate ambition and action criteria, as well as how 
they should report their claims on project-based carbon credits through their soon-to-be-finalized Claims Code. 

As the VCM continues to evolve, EM stands ready to continue to drive carbon market transparency, knowledge, and 
insights as a globally trusted, independent, and neutral non-profit initiative. To continue to do this effectively, we look 
forward to engaging with the entire carbon market value chain and stakeholder network who have a common vision 
for high-integrity and well-functioning global carbon markets that achieve results on the ground and in corporate 
boardrooms. 

executive Summary
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about the data
We used two data sources for this report. The primary data source for this report is the 2022 CDP Climate Change data 
for the subset of companies that publicly4 disclosed to CDP. We also used EM voluntary carbon market transactions 
data to understand the extent of voluntary carbon credit purchases that were not disclosed to CDP. For more detailed 
information about how we used CDP data to compare the activities of voluntary carbon credit buyers with other 
organizations, please see the Methodology appendix.

Cdp data 
CDP data are self-reported by a variety of organizations, including large corporations, small- and medium-
sized enterprises, and quasi-governmental entities such as utilities and postal carriers. CDP’s climate change 
questionnaire collects climate-related data from the world’s largest companies and, in 2022, this was on behalf of 
over 590 institutional investor signatories with a combined US$110 trillion in assets and 200+ major purchasers 
with over US$5.5 trillion in procurement spend. 

CDP data include information on greenhouse gas (GHG) emissions by Scopes 1, 2, and 3; emissions targets and 
progress towards those targets; project-based carbon credits purchased and originated; activities undertaken for 
the purpose of emissions reduction; and climate-related risks facing organizations, among other datasets. With 
respect to carbon credit use, these organizations tend to be purchasers of credits, though credit origination for 
insetting or sale is also disclosed to CDP.  

Figure 1 provides a bird’s eye view of the 2022 CDP dataset, which comprises: 

7,415 total CDP Climate Change respondents for reporting year 2022;•

6,538 CDP respondents did not buy or originate credits, or did not specify whether credits were•
used for voluntary or compliance reasons;

815 CDP respondents only engaged in voluntary credits as a buyer and/or an originator;•

55 CDP respondents only engaged in compliance credits as a buyer and/or an originator; and•

Seven CDP respondents engaged in both compliance and voluntary credits as a buyer and/or an•
originator.

ecosystem marketplace buyer data 
To understand the completeness of CDP data in terms of project-based carbon credit purchases, we used EM’s 
voluntary carbon markets transactions data. EM data, which are reported directly and confidentially by carbon 
credit project developers and resellers, include names of corporate buyers who are end users.  

We cross-checked EM’s 2,477 known corporate buyers who were listed as end users of credits from 2020 to 
20235 to determine whether they had publicly disclosed climate data to CDP and if they had disclosed purchasing 
or originating project-based carbon credits. Out of the 2,477 known credit buyers: 

204 (8.2 percent) disclosed some climate data to CDP in 2022.•

130 (5.2 percent) disclosed buying or originating project-based carbon credits to CDP in 2022.•

This translates to a 64 percent rate of credit use disclosure among the 204 known buyers•
responding to CDP in 2022, or conversely, an estimate that 36 percent of CDP respondents that
are using carbon credits do not disclose their purchase or origination of credits.

Not all respondents allow their CDP disclosure data to be reported publicly and used in analyses by external organizations. For the purposes of this report, we used the publicly avail-
able dataset only.
We focused on transactions that occurred from 2020-2023 because of the lag between credit origination, sales, retirements, and public claims.

4

5
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report guide
In Part A of this report, we provide an overview of the 7,415 organizations who disclosed data covering at least six 
months of 2021 to CDP, highlighting leading voluntary credit purchasers and the overall composition of the CDP 
dataset.   

In Parts B and C, we focus on a comparison between organizations that purchase voluntary carbon credits and a group 
which we refer to as “non-voluntary carbon buyers,” a combined group of companies that do not use carbon credits 
at all and companies that only buy or originate compliance credits. Companies that originate but do not purchase 
voluntary credits are excluded from these comparisons because of data inconsistencies and because the purpose of 
such origination is unclear (e.g., to retire for their own purposes vs. to sell into the market as a project developer).  

Part D puts voluntary carbon credit purchases into the context of organizational emissions, showing that the typical 
voluntary buyer is purchasing credits that account for just over 2 percent of their annual disclosed emissions. This is 
a key finding that, taken together with the evidence in Parts B and C that voluntary credit buyers are already climate 
leaders, suggests that corporate buyers are not using carbon credits to avoid responsibility for their emissions, and 
that credits are mainly being used to offset hard-to-abate emissions.

The Appendix features an in-depth discussion of the report’s data analysis methodology and a selection of tables and 
figures describing the CDP data in more detail.
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part a 
who iS buying carbon 
creditS? 

one in ten companies disclosed voluntary carbon market participation in 
2021 
For the reporting year 2022, largely covering activities in 2021,6 7,415 total companies publicly disclosed7 to the CDP 
Climate Change program. Within this group, 822 companies (11 percent) engaged with voluntary project-based carbon 
credits as a buyer (736) or an originator (86), and 55 companies engaged with project-based carbon credits for 
compliance reasons only (Figure 1). 

Figure 1. Overview OF CDP resPOnDents, by PrOjeCt-baseD 
CaRbon maRket paRtiCipation status

Note: Organizations are defined according to the highest level of their engagement with carbon markets. Any organization that purchases both voluntary and compliance credits is 
considered to be a voluntary market participant, and any organization that both purchases and originates voluntary credits is considered to be a voluntary carbon buyer. In 2021 there 
were seven companies engaged in both voluntary and compliance carbon; these are included in the 822 voluntary and 62 compliance companies, leaving 815 engaged in voluntary 
carbon markets only and 55 in compliance carbon markets only. In addition, eight companies were not included in the voluntary market participant totals because they did not provide 
a volume associated with their purchases and/or origination. 

“Other” organizations disclosed originating or purchasing carbon credits but we were not able to definitively classify those credits as voluntary or compliance. The organizations in 
“Compliance,” “Other,” and “Not a Credit User” are combined together as “Non-Voluntary Carbon Buyers” in our comparisons of voluntary credit buyers and other organizations. 

This report focuses on data published by CDP in 2022. Because CDP data is compiled for the previous calendar year, the focal period for the most recent data is calendar year 2021. 
Because companies may have reporting periods that do not match up with a calendar year, we included emissions and credit activities for a calendar year if at least six months (181 days) 
of the reporting period fell within that year.
This analysis is exclusively focused on the subset of companies using carbon credits that publicly disclose to CDP, unless otherwise noted. As such, the information in this report offers a 
snapshot of corporate carbon credit use in the context of CDP disclosures, but it represents only a portion of total credit demand.

6

7

NOT A CREDIT USER

VOLUNTARY BUYER

VOLUNTARY ORIGINATOR

COMPLIANCE

OTHER

6504

736

86
55
34
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led by the services sector and big buyers like delta, Cdp respondents 
purchased 121.1 mtCo2e of voluntary carbon credits in 2021 
The 768 voluntary carbon buyers disclosing to CDP in 2022 purchased roughly 121.2 MtCO2e (million metric tons of 
CO2) in 2021. The majority of this volume (72 percent) was represented by the top 25 voluntary carbon credit buyers 
(87.5 MtCO2e) (Figure 2). Companies in the Services sector make up the largest share of voluntary carbon buyers 
(Figure 3).

figuRe 2. top 25 buyeRs of VoluntaRy CaRbon CRedits, by 
Volume 

Note: Figure reflects volume of VCM credit purchases only. Companies included above may have also originated voluntary credits or purchased or originated compliance credits, 
but those volumes were excluded. Industry classifications used in this figure and throughout the report are taken directly from CDP and do not necessarily align with Global Industry 
Classification Standard (GICS) or other industry classification systems.
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box 1. CoRpoRates Continuing CaRbon CRedit puRChases, despite 
inCReased sCRutiny

CDP’s 2022 Climate Change disclosure data on voluntary project-based carbon credit purchasing focuses on activity 
in the 2021 calendar year. In 2022 and 2023, some of these corporate buyers began to face heavy scrutiny for their 
retirement of them to achieve carbon neutrality and net-zero targets. Some of the Top 50 (Appendix) purchasers of 
carbon credits have faced lawsuits, but most have been targeted with negative press around their carbon neutrality 
and/or net-zero climate claims. These included major airlines such as Delta, KLM/Air France, and Ryanair, and 
companies from Oil & Gas to Food and Beverage to Luxury Goods such as Shell, Nestle, and Kering (the parent 
company of Gucci and Balenciaga). 

In most cases, we won’t see this reflected in CDP data until 2024 when CDP calls for disclosures on 2023. In the 
meantime, we investigated the top 50 voluntary carbon credit purchasers in 2021 to understand if they had made 
a public commitment to stop using carbon credits in 2022 or 2023. While the majority appear to have unchanged 
approaches related to their VCM activities, we found that one organization, the British low-cost airline easyJet, made 
a firm commitment to cease all voluntary carbon market activities. Other organizations are changing their approaches 
to the VCM by stating that they (a) will move away from using carbon credits for their GHG targets, but still plan to 
use them to make up for hard-to-abate emissions (e.g., Delta, Kering), or (b) will move away from plans to purchase a 
defined volume of credits to address their emissions (e.g., Shell).

figuRe 3. CoRpoRate engagement With CaRbon CRedits, by 
industRy

0 500 1000 1500 2000 2500 3000

Voluntary OriginatorVoluntary Buyer Compliance Not a Credit UserOther

342 | 15 | 8 | 2 | 1270

85 | 18 | 8 | 5 | 2779

56 | 12 | 5 | 2 | 309

38 | 16 | 13 | 5 | 630

40 | 7 | 2 | 2 | 280

42 | 4 | 0 | 2 | 339

44 | 2 | 0 | 5 | 316

21 | 10 | 8 | 3 | 53

26 | 1 | 1 | 1 | 179

19 | 5 | 9 | 5 | 84

16 | 3 | 0 | 1 | 184

7 | 1 | 2 | 1 | 48

Number of Companies

Note: Above counts include companies that reported buying or originating credits with no associated volume. Compliance, Other, and Not a Credit User are combined in the ”Non-
Voluntary Carbon Buyers” category used in comparisons with Voluntary Buyers, and Voluntary Originators are excluded from the rest of the analysis (see Methodology appendix). 
Industry labels are taken directly from CDP industry classifications and do not necessarily align with GICS or other industry classification systems.
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board level Responsibility for Climate is the norm for Carbon buyers 
A fundamental indicator of good company governance is how far up the corporate ladder climate change is managed. 
Governance by management level employees, including the C-suite, is tactical and focuses on the day-to-day 
management of the business, whereas board and/or board committees’ oversight is the most strategic level of attention 
to climate issues. 

Voluntary carbon buyers demonstrated strong leadership in this practice. Ninety-seven percent of these organizations 
have board-level oversight of climate-related activities (Figure 4). In other words, companies purchasing voluntary 
carbon credits are 1.2 times more likely to have board oversight of climate-related issues than companies not using 
voluntary carbon credits.

part b 
corporate voluntary 
carbon buyerS lead 
on tranSparency, 
accountability, and 
ambition 

figuRe 4. tRanspaRenCy, aCCountability, and ambition indiCatoRs: 
sHare OF vOluntary CarbOn buyers vs. nOn-vOluntary CarbOn 
buyeRs 

Note: Based on responses from 768 companies that purchased voluntary carbon credits in 2021 and 6,584 companies that either only purchased or originated compliance credits or 
did not participate in carbon credit markets in 2021 (“Non-Voluntary Carbon Buyers”). 
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nearly all Companies engaging in the VCm Report ghg emissions 
Companies that report publicly on their emissions typically adhere to a widely accepted standard like the Greenhouse 
Gas Protocol’s Corporate Accounting and Reporting Standard when national standards are not applicable.8  

CDP disclosing companies that buy voluntary carbon credits were 1.2 times more likely to disclose their emissions to 
CDP than companies not engaged in voluntary credits. Furthermore, the typical voluntary credit buyer disclosed more 
than 2.5 times the volume of emissions with their Scope 3 reporting than companies not engaged in voluntary credits 
(Figure S1, Table S3).9  Ninety-seven percent of voluntary carbon buyers disclosed at least one scope of emissions to 
CDP for 2021, compared with 80 percent of all other companies (Table 1).

A total of 6,082 organizations disclosed some greenhouse gas emissions — an emissions liability equivalent to nearly 
106 billion metric tons of CO2 for 2021 (Scopes 1, 2, and 3 combined). Of these combined emissions, 754 voluntary 
carbon buyers accounted for 13.5 GtCO2e (billion metric tons of CO2). The typical voluntary buyer disclosed a greater 
emissions liability, inclusive of all Scopes, at 531,819 tons CO2e, versus the typical non-credit user of 320,554 tons 
CO2e. Consistent with EM’s previous analyses, most disclosed emissions for voluntary carbon buyers are in the Scope 
3 category (value chain emissions), whereas Scope 1 emissions are the largest disclosed emissions liability for non-
voluntary carbon buyers, including compliance buyers and originators as well as companies not engaged in project-
based carbon credits.

Awareness leads to action. Breaking emissions disclosure down further, we found (consistent with past reports10) 
that the proportion of companies disclosing Scope 3 emissions is greater among those purchasing credits from the 
voluntary carbon market. Both voluntary (95.7 percent) and compliance (94.4 percent) market participants reported 
Scope 3 emissions at a higher rate than other CDP disclosing companies.

Because Scope 3 emissions constitute the majority of voluntary carbon buyers’ emissions, engaging with their value 
chains on climate-related issues is essential to fully tackle these companies’ climate liabilities. In fact, 91 percent of 
all voluntary carbon buyers’ total GHG emissions in 2021 are in Scope 3 (and only 7 percent in Scope 1). In contrast, 
only 42 percent of other CDP respondents’ disclosed emissions were in Scope 3 (and 56 percent of their emissions in 
Scope 1). The rate of disclosure of Scope 2 emissions is consistent between voluntary carbon buyers and all disclosing 
organizations, at 1 percent and 2 percent, respectively.

To normalize these data, we narrowed the sample of companies to the 3,925 companies that reported a non-zero 
emissions quantity for both Scopes 1 and 3, representing 65 percent of the total 6,082 companies that reported at 
least one scope of emissions. Demonstrating their transparency leadership, 94 percent (708 of 754) of voluntary 
carbon buyers reported both Scopes 1 and 3. The numbers change slightly but continue to demonstrate a consistent 
message:  91 percent of all voluntary carbon buyers’ GHG emissions are represented by their Scope 3 (and only 7 
percent by their scope 1) versus 85 percent of all CDP disclosers emissions represented by Scope 3 (and 12 percent 
of their emissions being scope 1). The rate of Scope 2 disclosure continues to be consistent between voluntary carbon 
buyers and all disclosers at 1 percent and 3 percent, respectively.

cdp company Segmentation, by 
carbon market participation StatuS

number oF 
companieS

NoN-zero 
Scope 1 
emiSSionS

NoN-zero 
locatioN-
baSed Scope 2 
emiSSionS

NoN-zero 
market-
baSed Scope 2 
emiSSionS

NoN-zero 
Scope 3 
emiSSionS

all cdp company diScloSerS 7,415 94.7% 99.0% 97.1% 55.1%

vcm buyerS and originatorS 830 98.1% 99.8% 91.9% 95.7%

compliance market buyerS and 
originatorS 54 100.0% 96.3% 94.4% 94.4%

compaNies Not buyiNg/origiNatiNg 
creditS 6,476 94.1% 98.9% 97.8% 49.5%

table 1. shaRe of Companies disClosing ghg emissions, by sCope 

The Corporate Standard is for all organizations to prepare a corporate-level GHG emissions invetnory https://ghgprotocol.org/corporate-standard. Additional standards and resources 
from Greenhouse Gas Protocol include the Scope 2 Guidance, Product Life Cycle Accounting and Reporting Standard, Corporate Value Chain (Scope 3) Accounting and Reporting 
Standard, among others.
Typical here and throughout when describing a voluntary buyer and/or non-buyer is defined as the median.
Forest Trends’ Ecosystem Marketplace. 2015. The Bottom Line: Taking Stock of the Role of Carbon Offsets in Corporate Carbon Strategies. Washington DC: Forest Trends Association 
;  Forest Trends’ Ecosystem Marketplace. 2016. Buying In: Taking Stock of the Role of Carbon Offsets in Corporate Carbon Strategies. Washington DC: Forest Trends Association.

8

9

10
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Voluntary Carbon buyers are more likely to Verify their ghg emissions 
data 
To instill confidence in stakeholders for the greenhouse gas emissions inventory that they report, companies may take 
the final step of hiring an independent and accredited third-party entity to perform a verification and assurance of 
their emissions data. This best practice in emissions reporting ensures the validity of both the calculation methods the 
company used in quantifying the emissions and the accuracy of disclosed data and processes. 

Assurance of emissions, although considered best practice and endorsed by companies leading on climate change, 
is not a requirement for CDP disclosure, although it does factor into the scores that CDP reports to assess progress 
towards environmental stewardship. Emissions assurance is required for participation in the Science Based Targets 
initiative (SBTi), which is encouraged but not yet required by the Voluntary Carbon Markets Integrity Initiative (VCMI).

For Scopes 1, 2, and 3, voluntary carbon buyers are more likely to have assurance for their emissions inventories than 
all other organizations, inclusive of compliance market actors and non-carbon market participants (Figure 5).

Companies disclosing to CDP are given the opportunity to report if any parts of their CDP Climate Change responses 
beyond their GHG emissions data are assured. Although the prevalence is very low, it is interesting to see that some 
companies are already starting to have their carbon credit claims assured (Table 2). In 2021, it was not a requirement 
to assure these claims for CDP, and the VCMI Claims Code was only just published in 2023. We will continue to watch 
this metric to see how companies progress in assuring their voluntary project-based carbon credit purchasing.

We recognize that one effect of this normalization is that certain sectors may be excluded. For example, high-emitting 
sectors are less likely to report Scope 3 emissions (e.g., manufacturers’ downstream emissions from use of sold 
products), while companies with an immaterial Scope 1 footprint (e.g., retailers and services) would be less likely 
to report on Scope 1. For example, total disclosed Scope 1 emissions from all CDP respondents are just over 59.7 
GtCO2e, but this dropped 89 percent to 6.3 GtCO2e for the CDP respondents with non-zero Scope 1 and 3 emissions. 
Meanwhile, total disclosed Scope 3 emissions in the normalized sample declined by 72 percent, from 44.6 GtCO2e to 
12.4 GtCO2e.

Voluntary Carbon buyers outpace on Value Chain engagement 
As the saying goes, what gets measured gets managed, and what can’t be managed directly creates opportunities for 
value chain engagement and the use of carbon credits. Encouragingly, nearly all voluntary carbon buyers engage their 
value chain, an indicator that buying carbon credits does not occur without companies also working with suppliers, 
employees, and customers to address climate impacts. In fact, voluntary carbon buyers are 1.3 times more likely to be 
engaging their value chain than non-voluntary buyers. This best practice of working with upstream and downstream 
partners to reduce negative environmental impacts is a barometer for climate leadership. 

Figure 5. veriFiCatiOn/assuranCe OF gHg eMissiOns anD sHare OF 
vOluntary CarbOn buyers vs. nOn-vOluntary CarbOn buyers, by 
sCope 

Note: Based on responses by 768 companies that purchased voluntary carbon credits in 2021 and 6,584 companies that either only purchased or originated compliance credits or did 
not participate in carbon credit markets in 2021 (“Non-Voluntary Carbon Buyers”).
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cdp company Segmentation by carbon market 
participation StatuS

VoluntaRy CaRbon buyeRs all CRedit useRs

assuraNce oN project-based credits 1.8% 2.1%

total number oF companieS 768 920

table 2. veriFiCatiOn/assuranCe OF CarbOn CreDit DisClOsures, sHare 
of VoluntaRy CaRbon buyeRs Vs. all CRedit useRs 

science is driving the Climate ambition of Voluntary Carbon buyers 
Establishing and publicly announcing a practical and achievable GHG emissions reduction target, especially one that 
is reported on regularly to gauge progress, is one of the most important steps a company can take towards achieving 
material climate benefits. Targets provide the basis for companies to strategize and identify investments they can make 
to achieve emissions reductions. If companies are setting their targets voluntarily (i.e., they are not obligated through 
a compliance mechanism), it is purely their decision how rigorous to make them, and whether to set an emissions 
reduction target in the first place.

While critics of voluntary carbon markets warn that buying credits for corporate use delays direct climate action like 
emissions reduction, EM has consistently found the opposite to be true. EM’s analysis of CDP data suggests that 
buyers of voluntary carbon credits have higher levels of ambition for climate action than non-buyers. 

By setting their ambition to address climate change, especially when the decision to make this goal is made at the 
C-suite or board level, companies set the wheels in motion for nearly every other action they will take to achieve
climate sustainability. Without time-bound and quantifiable absolute and/or intensity targets, companies lack direction
on the required quantity of emissions reductions and the necessary timeline. Targets have the greatest materiality if
they are science-based and will put the company on the global pathway towards the Paris Agreement “stretch” target
of limiting global warming to 1.5°C this century. Net-zero targets are an even more specific and prescriptive way to
signal a commitment to achieving net-zero emissions by a specific date, ideally no later than 2050.

Voluntary carbon buyers were more likely to have targets to address climate change, and their targets were more 
ambitious. Most VCM buyers (78 percent of 768 companies) had at least one absolute target (Figure 6), while 52 
percent had a net-zero target and 34 percent had a science-based target approved by SBTi (Figure 7), compared with 
non-buyers, where 42 percent had an absolute target, 17 percent had a net-zero target, and just 10 percent had an 
approved science-based target.

Figure 6. gHg targets, sHare OF vOluntary CarbOn buyers vs. nOn-
VoluntaRy CaRbon buyeRs

Note: Based on responses by 768 companies that purchased voluntary carbon credits in 2021 and 6,584 companies that either only purchased or originated compliance credits or did 
not participate in carbon credit markets in 2021 (“Non-Voluntary Carbon Buyers”).
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Providing further reassurance that voluntary carbon buyers have a comprehensive strategy in place and are not just 
buying carbon credits is the clear gap between voluntary carbon buyers (51 percent) and non-voluntary carbon buyers 
(17 percent) with targets that include Scope 3 emissions (Figure 6). As noted previously, the majority of voluntary 
carbon buyers’ emissions reside in this scope.

Figure 7. sCienCe-baseD target status, by sHare OF vOluntary 
CarbOn buyers vs. nOn-vOluntary CarbOn buyers

Note: This figure indicates the percentage of organizations that have reached at least the indicated level of science-based target. “SBTi reviewing” includes organizations with targets 
under review or approved by SBTi, and “not yet validated” includes those organizations as well as those whose science-based target(s) has not yet been validated but has been 
set. Figures are based on responses by 749 non-fossil fuel industry companies that purchased voluntary carbon credits in 2021 and 6,486 companies that either only purchased or 
originated compliance credits or did not participate in carbon credit markets in 2021 (“Non-Voluntary Carbon Buyers”). Fossil fuel organizations were excluded from this comparison 
because they are not eligible for inclusion in SBTi. 
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part c 
carbon buyerS lead on 
climate action
There are investment options for companies to reduce their corporate GHG emissions or avoid them altogether. 
These options sit on a matrix of cost (to implement) and impact (in terms of GHG emissions reductions). Companies 
that have moved through the key climate transparency, accountability, and ambition criteria in the preceding section, 
most notably in reaching the point where they’ve set science-based targets, will be best positioned to make the most 
effective use of their funds for the short, medium, and long term.

Typically, companies beginning their climate action and decarbonization journeys will start with the no-cost and 
cheaper, easier methods that will have the greatest, quickest impact (i.e., the low-hanging fruit). Reducing Scope 1 and 
2 emissions is relatively simple: wherever possible, companies can switch to cleaner fuels, install scrubbers to minimize 
direct emissions, source renewable electricity and/or purchase Renewable Energy Credits (or equivalent).11 Scope 
3 emissions are trickier. Since those emissions are generated by the company’s suppliers (upstream), customers 
(downstream), and other companies and organizations, companies have limited control over Scope 3 unless they exert 
their influence to require these other parties to act on climate. This partly explains why companies typically purchase 
voluntary carbon credits to address Scope 3. However, an increasing awareness of unavoidable emissions in Scopes 
1 and 2 provides an opportunity for companies as well.

Voluntary carbon buyers, while just 17 percent of all companies that disclosed investments into emissions reduction 
activities, accounted for 40 percent of total investment in emissions reduction activities (Table 3). Said another way, 
while there are 4.8 times as many non-buyers as companies that are voluntary buyers, those non-buyers made only 
1.55 times as much investment than voluntary buyers.

Note: Out of 5,537 organizations who disclosed some emissions reduction activities to CDP, 4,071 (74 percent) provided an estimate of the amount invested into these activities, and 
3487 (63 percent) disclosed non-zero investment amounts. For comparison between average amounts invested into emissions reduction, we consider only the organizations that 
disclosed nonzero investment amounts. Of the 4,071 organizations providing an estimate of investments into emissions reduction, 2,990 (73 percent) provided an estimate of total 
emissions. For comparison between average amounts invested normalized by volume of CO2e emitted, we consider only the organizations that disclosed both investment amounts and 
emissions amounts for Scope 1 and Scope 3. 

cdp company Segmentation by carbon market 
participation StatuS

VoluntaRy CaRbon buyeRs nOn-CreDit users12

total number oF companieS) 551 (17%) 2,672 (83%) 

total inveStment in emiSSionS reduction $49,490,406,826 $77,098,139,284 

median inveStment in emiSSionS reduction $1,338,557 $447,220 

median inveStment in emiSSionS reduction per 
ton co2e emitted (locatioN-based) $2.00 $1.55 

median inveStment in emiSSionS reduction per 
ton co2e emitted (market-based) $2.30 $1.31 

median inveStment in emiSSionS reduction per 
ton co2e emitted, scope 1 + 2 (locatioN-based) $15.49 $9.70 

median inveStment in emiSSionS reduction per 
ton co2e emitted, scope 1 + 2 (market-based) $28.25 $13.48 

table 3. inVestment into emissions ReduCtion aCtiVities, shaRe of 
vOluntary CarbOn buyers anD nOn-vOluntary CarbOn buyers

e.g., Guarantee of Origin in the European Union
Non-credit users excludes voluntary originators, compliance originators, and compliance buyers as they are, by definition, those companies that emit enough greenhouse gases to be 
required to invest in emissions reduction activities to meet their carbon regulations.

11

12
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Further, the median voluntary buyer spent three times more on emissions reductions activities  ($1,338,557 versus 
$447,220, respectively) and one and a half to two times more per ton of CO2e emitted (Scopes 1 and 2) than the 
typical non-buyer.

Consistent with EM findings from our 2016 report on this topic, companies that buy credits still out-invest non-
buyers. Though companies across the board stepped up their climate investments between 2014 and 2021, the 
gap in the amount of money spent on emissions reductions activities between buyers and non-buyers narrowed. 
EM’s analysis of 2014 data found that voluntary carbon buyers were spending about ten times more on emissions 
reductions activities than non-buyers.

This makes sense; awareness of climate change in all levels of society has increased significantly over the past 
seven years, as has corporate recognition that governments alone cannot solve the climate crisis.

Looking closer at corporate claims of engagement in emissions reduction activities, we found that organizations 
disclosing to CDP participate in a wide range of initiatives to reduce their GHG emissions (Figure 8). The most 
prevalent individual activities disclosed to CDP are all in the category of energy efficiency improvements in buildings or 
production processes, including investments in improved efficiency of lighting (1,568 companies), process 
optimization (1,295), and HVAC systems (934). These are followed by low-carbon energy generation in the form of 
photovoltaic solar power (833) and electing to consume a low-carbon energy mix (587). While not all emissions 
reduction activities are applicable to all organizations (e.g., organizations that do not produce products cannot 
optimize production processes), looking across CDP activity groups gives a good picture of the most prevalent ways 
in which companies are seeking to reduce their emissions, particularly across Scope 1 and Scope 2.

figuRe 8. engagement in emissions ReduCtion, by aCtiVity gRoup, 
sHare OF vOluntary CarbOn buyers vs. nOn-vOluntary CarbOn 
buyeRs 

Note: Based on responses by 768 companies that purchased voluntary carbon credits in 2021 and 6,584 companies that either only purchased or originated compliance credits or did 
not participate in carbon credit markets in 2021 (“Non-Voluntary Carbon Buyers”). Respondents could indicate that they were engaged in multiple types of emissions reduction activities. 
Emissions reduction activity groups are sourced directly from CDP.
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In fact, companies who voluntarily buy carbon credits are decarbonizing13  faster than companies who do not by 
investing in emissions reduction activities for their business and operations, including renewable energy consumption 
and the purchase of Renewable Energy Certificates (RECs) (Figure 9).

Figure 9. year-On-year DeCarbOnizatiOn suCCess DisClOseD by 
COMPanies, sHare OF vOluntary CarbOn buyers vs. nOn-vOluntary 
CaRbon buyeRs

Note: Based on responses by 768 companies that purchased voluntary carbon credits in 2021 and 6,584 companies that either only purchased or originated compliance credits or did 
not participate in carbon credit markets in 2021 (“Non-Voluntary Carbon Buyers”). 
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What’s driving investment in Climate action? 
Of the 7,352 companies that reported a method that drove their investments into emissions reduction activities in 
2021, 463 cited an internal price on carbon: 20 percent (156) of voluntary carbon buyers versus 5 percent (307) of 
non-voluntary carbon buyers (Figure 10). 

figuRe 10. methods dRiVing inVestment in emissions ReduCtion 
aCtivities, by sHare OF vOluntary CarbOn buyers vs. nOn-vOluntary 
CaRbon buyeRs

Note: Based on responses 
by 768 companies that 
purchased voluntary carbon 
credits in 2021 and 6,584 
companies that either only 
purchased or originated 
compliance credits or did 
not participate in carbon 
credit markets in 2021 (“Non-
Voluntary Carbon Buyers”). 
Respondents could indicate 
that multiple incentives for 
investment in emissions 
reduction were in place in 
their organization. 

“Decarbonizing” is here defined as companies that reported lower gross emissions in 2021 than in 2020 and identified renewable energy consumption or other emissions reduction 
activities as a contributing cause.
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The greatest motivator for the 3,352 companies that invested in emissions reduction activities was to comply with 
regulatory requirements and standards (1,814), followed by employee engagement (1,770) and a dedicated budget for 
energy efficiency (1,769). 

Interestingly, independent of investments in emissions reduction activities, a total of 1,128 companies — 44 percent 
(338) of voluntary carbon buyers versus 12 percent (790) of non-buyers — reported separately that they had an 
internal price on carbon for their business strategies (Figure 11). An internal price in this sense could be used to 
manage climate-related risks, identify climate-related opportunities, transition to and invest in low-carbon activities, 
and change internal awareness and behavior within the company. In other words, less than half of all companies 
that had an internal price on carbon reported that the internal price was a factor in their investment into emissions 
reduction activities (483/1,128).

figuRe 11. Companies Relying on an inteRnal pRiCe on CaRbon to dRiVe 
tHeir business strategy, sHare OF vOluntary CarbOn buyers vs. nOn-
VoluntaRy CaRbon buyeRs 

Note: Based on responses by 768 companies that purchased voluntary carbon credits in 2021 and 6,584 companies that either only purchased or 
originated compliance credits or did not participate in carbon credit markets in 2021 (“Non-Voluntary Carbon Buyers”). 
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part d 
Scratching the SurFace: 
JuSt over 2 percent oF ghg 
emiSSionS covered by voluntary 
carbon purchaSeS, valued at 
$488 million
The typical carbon market buyer in 2021 purchased credits representing less than two percent (1.85 percent) of its 
total emissions. This number increases slightly for the category of voluntary carbon buyers who purchased just over 
two percent (2.16 percent) of their total GHG emissions. This is a far cry from the negative perception that “companies 
are buying their way out of the problem” with the voluntary carbon market. Stated another way, the volume of voluntary 
carbon credits reported by CDP companies accounted for less than one percent (0.90 percent) of all voluntary carbon 
buyers’ emissions — the total volume of voluntary carbon credits purchased (121.2 MtCO2e) calculated against total 
emissions from voluntary carbon buyers of 13.5 GtCO2e (location-based). (Note that total emissions inherently exclude 
the 157.8 MtCO2e that were avoided through voluntary carbon buyers’ emissions reduction activities.)

As stated previously, we recognize that the CDP dataset is an incomplete accounting of buyers, as EM recorded over 
518.3 MtCO2e of transactions in 2021. Additionally, EM has received confidential reports of 2,477 known corporate 
buyers, of which 204 (8.2 percent) disclosed some climate data to CDP in 2022, and 130 (5.2 percent) also disclosed 
buying or originating project-based carbon credits (see the About the Data section).

Looking at this in the context of emissions reductions discussed in Part C, voluntary carbon buyers purchased 26 
percent less carbon credit volume than the reductions they achieved through their emissions reduction activities (157.8 
MtCO2e). Meanwhile, all other companies achieved 112.2 GtCO2e of emissions reductions through their own activities. If 
we apply EM’s 2021 Global Carbon Market price/ton of $4.03 to the volume of carbon credits purchased in 2021, CDP 
disclosing companies theoretically spent $488.4 
million in the voluntary carbon market.

Returning to the “normalized” sample of 708 
voluntary carbon buyers reporting non-zero 
Scope 1 and Scope 3 emissions (see Part A), the 
hypothetical total Scope 1 and 2 emissions of this 
sample of organizations were 1.1 GtCO2e (includes 
their reported emissions plus emissions reductions 
associated with their emissions reduction activities) 
and Scope 3 emissions were 1.2 GtCO2e. If we 
understand that emissions reduction activities 
are for Scopes 1 and 2, and we assume that 
carbon credits are applied to Scope 3, which is an 
overstatement, then emissions reduction activities 
accounted for 14 percent of hypothetical Scope 1 
and 2 emissions, whereas voluntary carbon credits 
accounts for just one percent of actual Scope 3 
emissions.
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concluSionS and looking Forward 
buying voluntary carbon market credits goes hand-in-hand with an 
integrated and comprehensive corporate strategy to accelerate global 
climate action and decarbonize their business
With corporate use of carbon credits increasing even as organizations face growing scrutiny of their use of credits 
in carbon neutrality claims, and with a record volume of carbon credit transactions taking place in 2021, it is more 
important than ever to understand the climate action and decarbonization behavior of companies who voluntarily 
purchase carbon credits. It’s equally important to understand the behavior of companies that do not engage in the 
voluntary carbon market. 

In 2021, voluntary carbon credit buyers outperformed other companies on transparency and accountability related 
to climate issues, and demonstrated stronger ambition to become climate leaders, including through actions already 
being taken to address their climate impacts. These findings are remarkably consistent with previous analyses by EM 
dating back to 2015. In other words, this report does not document so much of a recent shift toward integrity driven by 

new scrutiny as much as a trend of continued improvement. 

Voluntary carbon market transparency needs investment to drive 
integrity 
Since 2020, EM has invested in and increased its efforts to ensure supply- and sell-side transparency in the global 
voluntary carbon markets. One of the ways we have enhanced our efforts has been to request disclosure of buyer 
names, which we maintain confidentially in our secure database and our EM Respondents accounts on our Global 
Carbon Markets Hub. 

With this increased focus on credit end users, our total count of carbon buyers for 2020-2023 year-to-date is nearly 
2,500 unique names. However, only 8.2 percent of the total buyers reported to EM are disclosing to CDP, and more 
buyers’ names were identified from our review of carbon standards’ registries of credit retirements, indicating a clear 
gap in buyer transparency that needs to be addressed. Not just for the big corporates but for all of the small and 
medium sized businesses. 

EM welcomes the work of VCMI to create a standard approach for voluntary carbon buyers’ climate ambition and 
action criteria, as well as how companies should report their claims on project-based carbon credits. The VCMI Claims 
Code  was only just published in 2023, with publication of the final version expected in November 2023 (after the 
publication of this report). Companies should be able to use this guidance to report on their carbon purchases within 
the context of the rest of their climate action strategies.

As the market continues to evolve, EM stands ready to continue to drive carbon market transparency, knowledge, 
and insights as a globally trusted, independent, and neutral non-profit initiative. To do this effectively, we look forward 
to engaging with the entire carbon market value chain and stakeholder network who have a common vision for high-
integrity and well-functioning global carbon markets that achieve results on the ground and in corporate boardrooms.



24 all in on Climate: the Role of CaRbon CRedits in CoRpoRate Climate stRategies

appendix 1: methodology
Due to the self-reported nature of CDP data, it is difficult to know with certainty the boundaries and definitions that 
companies used in disclosure of emissions and engagement with project-based carbon credits. As a result, we took 
several approaches to standardize the data used for the insights in this report. 

Criteria for inclusion 
The CDP Climate Change 2022 Public Disclosure Data captures the activity of organizations in calendar year 2021. 
Different organizations have different reporting years, so we focused on organizations whose reporting periods 
covered at least 6 months (181 days) of calendar year 2021. The total number of organizations meeting that criterion 
was 7,415.

project-based Carbon Credit data 
Data on project-based carbon credits comes from CDP Climate Change module C11, “Carbon pricing”, specifically 
questions C11.2 and C11.2a. While reviewing disclosed credit purchases and originations, we identified many 
irregularities in this self-reported data, likely due to confusion around types of credit schemes, project methodologies, 
and distinctions between credit purchases and origination. 

Improperly reported project-based credits 
While examining carbon credit disclosures, we found that several companiess misclassified RECs, RINs, and 
ETS participation as project-based carbon credit purchase or origination. We removed 21 companies that only 
reported these misclassified credits from the carbon credit data and reclassified them as non-participants in 
project-based carbon credits. For five other companies that did purchase or originate legitimate project-based 
credits, we removed any individual disclosures of these misclassified credits. Where credits were disclosed 
with a volume of zero tons CO2e, we removed these credits from the carbon credit dataset.

Credit purposes and defining organizational use of credits 
CDP respondents have the option to define their purpose in purchasing or originating project-based carbon 
credits as voluntary, compliance with local or industry requirements and regulations, or another purpose that 
they could specify. We categorized all credits by purpose into voluntary, compliance, or other by going through 
all self-specified credit purposes and making a determination as to whether the credit use was voluntary or 
for compliance. If it was not possible to determine the credit purpose from the description, if the future use of 
the credits could be either voluntary or compliance, or if voluntary and compliance credits were combined in a 
single disclosure, we classified the purpose as “other.”

To compare voluntary and compliance users of credits, we defined a company as a voluntary credit user if they 
disclosed purchasing or originating any volume of voluntary credits, even if the majority of their credit use was 
for compliance purposes.

Voluntary credit origination  
About 7.5 times as many respondents disclose purchasing credits as those who disclose originating credits. 
When we examined disclosures from 98 companies that reported originating voluntary credits and not purchasing 
any credits, we found that there was more inconsistency with disclosures about credit origination than credit 
purchases. In addition to identifying 5 companies that were originating RECs instead of project-based credits, 
we found 11 circumstances where credit purchases were clearly misidentified as credit origination. We also 
found 10 credit disclosures that represented credits originated by an external partner and financed through 
an offtake agreement with the company disclosing to CDP. We reclassified these offtake agreements as credit 
purchases, because they are originated by a third party and not by the disclosing company itself.

Because of the inconsistencies with credit reporting for organizations that disclosed originating voluntary credits 
but did not disclose buying any, we chose to focus our comparative analysis of CDP disclosers on voluntary 
credit buyers, with a control group combining compliance buyers and originators and project-based carbon 
credit non-users, referred to non-voluntary credit users. The voluntary originating companies are included in 
summary tables and charts of all CDP companies, but they are not the focus of the main analysis differentiating 
between engagement in emissions reduction activities and internal incentive programs, awareness of climate 
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risks, board oversight of climate issues, assurance of emissions and carbon credit activities, target setting, 
internal carbon prices, value chain engagement, and decarbonization.

Project methodologies 
We found that the CDP typology of project methodologies was not well-aligned with EM’s internal taxonomy 
of project methodologies. In particular, CDP does not distinguish between several forest-based project types 
such as REDD, ARR, and IFM, lumping these into the non-descriptive category of “Forests.” Where it was 
possible to make a determination based on the project description, we identified REDD and ARR projects and 
split them into their own categories. We combined projects relating to industrial gas emission avoidance (CDP 
project types “HFCs,” “N2O,” and “PFCs and SF6”) into an “Industrial/refrigerant gases” category. We combined 
five categories relating to energy distribution and energy efficiency in industry, power generation, service, and 
supply together with fuel switching projects to create the “Energy efficiency and fuel switching” category. 
We combined “Energy efficiency: households” with several self-reported projects relating to household and 
community devices, such as cookstoves, solar cookers, and clean water access, into the “Household devices” 
category. Respondents also had the option to specify their own project methodology, and we assigned every 
project with a respondent-specified methodology to its own category, including categories that CDP did not 
include such as “Blue carbon” and “IFM.” Many of these self-specified entries referred to a combination of 
renewable energy projects, including biofuel energy generation, which we combined into a “Mixed renewables” 
category. 

emissions data 
Data on greenhouse gas emissions come from CDP Climate Change module C6, emissions data, specifically questions 
C6.1, C6.3, and C6.5.

Organizations responding to the CDP Climate Change 2022 Disclosure had the option to disclose Scope 1, Scope 2, 
and Scope 3 emissions in separate questions. Companies were under no obligation to disclose emissions data in any 
scope. Scope 2 emissions could be reported as a location-based estimate, a market-based estimate accounting for 
electricity supplier emissions factors and residual emissions factors, or both. 

Disclosure of emissions varied both by scope and by company engagement with carbon credits: 

Among 830 voluntary credit buyers and originators, 98 percent reported non-zero Scope 1 emissions, • 
100 percent reported non-zero location-based Scope 2 emissions, 92 percent reported non-zero 
market-based Scope 2 emissions, and 96 percent reported non-zero Scope 3 emissions;  

For the 54 organizations that bought or originated compliance credits but no voluntary credits, 100 • 
percent reported nonzero Scope 1 emissions, 96 percent reported non-zero location-based Scope 
2 emissions, 94.4 percent reported non-zero market-based Scope 2 emissions, and 94 percent 
reported non-zero Scope 3 emissions; and  

Out of 6476 organizations not buying or originating credits, 94 percent reported non-zero • 
Scope 1 emissions, 99 percent reported non-zero location-based Scope 2 emissions, 98 percent 
reported non-zero market-based Scope 2 emissions, and 49.5 percent reported nonzero Scope 3 
emissions. 

Because there was more variation between carbon credit users’ and non-credit users’ frequency of disclosing Scope 
1 and Scope 3 emissions, and because companies may have zero Scope 2 emissions through purchases of clean 
energy or RECs, we restricted our analysis of emissions to 3,925 organizations that reported both non-zero Scope 
1 and Scope 3 emissions. Tables showing distributions of emissions by scope and median investments in emissions 
reduction for all respondents are located in the appendix.

It was more common for a responding company to disclose location-based estimates of Scope 2 emissions than 
market-based estimates, due to unavailability of relevant data or for other reasons. Wherever possible, we report 
both location-based and market-based estimates for Scope 2 emissions and for total emissions for all scopes. When 
location-based or market-based estimates are not specified, such as in the table on credit purchase and origination 
as a proportion of total emissions, we have used location-based estimates of total emissions to include as many 
companies as possible.
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other Cdp data 
In addition to the carbon credit data and emissions data described above, we used CDP Climate Change 2022 
Disclosure Data from modules C0, C1, C4, C7, C10, C11, and C12.

From module C0, introduction, we used question C0.2 to define companies’ reporting year as either in or out of bounds 
for inclusion. We used question C0.4 to obtain currency codes to convert reported investments into emissions reduction 
to dollars.

From module C1, governance, we used question C1.1 to answer whether there was board-level oversight of climate 
issues within companies.

From module C4, targets and performance, we used questions C4.1a and C4.1b for information on absolute and intensity 
emissions targets. We used question C4.2 to determine whether companies had net-zero targets. We used question 
C4.3b for information on emissions reduction initiatives and associated investments, and we used question C4.3c to 
understand internal organizational methods used to incentivize emissions reduction.

From module C7, emissions breakdown, we used questions C7.9 and C7.9a to define organizations that are 
decarbonizing.

From module C10, verification, we used questions C10.1a, C10.1b, and C10.1c to understand assurance for Scope 1, 
Scope 2, and Scope 3 emissions. We used question C10.2a to identify companies that undertook assurance on their 
use of project-based carbon credits.

From module C11, carbon pricing, we used question C11.3 to determine if companies had an internal carbon price.

From module C12, engagement, we used question C12.1 to determine whether companies engaged other members of 
their value chains. 
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Company industRy emissions 
Volume

delta aiR lines TRANSPORTATION SERVICES 26,943,120 

totaleneRgies FOSSIL FUELS 7,000,000 

shell plC FOSSIL FUELS 6,376,857 

VolksWagen ag MANUFACTURING 6,099,241 

takeda phaRmaCeutiCal Company 
limited 

BIOTECH, HEALTH CARE, & 
PHARMA 4,657,868 

ComCast CoRpoRation SERVICES 3,116,077 

diamondbaCk eneRgy inC FOSSIL FUELS 3,000,000 

la poste TRANSPORTATION SERVICES 2,638,202 

telstRa CoRpoRation SERVICES 2,546,516 

eni spa FOSSIL FUELS 2,317,076 

bp FOSSIL FUELS 2,188,030 

easyJet TRANSPORTATION SERVICES 2,123,278 

ambipaR paRtiCipaCoes e 
empReendimentos 

SERVICES 1,811,578 

nestlé 
FOOD, BEVERAGE & 
AGRICULTURE 1,803,273 

keRing APPAREL 1,779,888 

Vattenfall gRoup POWER GENERATION 1,700,000 

Cpfl eneRgia sa INFRASTRUCTURE 1,624,215 

mineRVa foods 
FOOD, BEVERAGE, & 
AGRICULTURE 1,477,506 

logiteCh euRope s.a. MANUFACTURING 1,402,370 

edf POWER GENERATION 1,283,422 

boeing Company MANUFACTURING 1,207,500 

eCopetRol s.a. FOSSIL FUELS 1,169,836 

legRand MANUFACTURING 1,139,120 

salesfoRCe.Com, inC. SERVICES 1,096,000 

inpex CoRpoRation FOSSIL FUELS 1,000,000 

baRilla holding spa 
FOOD, BEVERAGE, & 
AGRICULTURE 909,299 

RobeRt bosCh gmbh MANUFACTURING 907,118 

bmW ag MANUFACTURING 864,630 

the Walt disney Company SERVICES 818,500 

air FranCe - klM TRANSPORTATION SERVICES 764,000 

table s1. top 50 CoRpoRate VoluntaRy CaRbon CRedit buyeRs, by 
vOluMe, 2021 (as DisClOseD tO CDP in 2022)

appendix 2: additional 
tableS & FigureS
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Company industRy emissions 
Volume

Chanel APPAREL 723,333 

apple inC. MANUFACTURING 667,000 

Remy CointReau 
FOOD, BEVERAGE, & 
AGRICULTURE 630,170 

baosteel MATERIALS 604,606 

heRa INFRASTRUCTURE 582,816 

aVianCa gRoup TRANSPORTATION SERVICES 573,863 

eRnst & young global ltd SERVICES 528,000 

dmg moRi aktiengesellsChaft MANUFACTURING 515,176 

Royal CaRibbean CRuises ltd TRANSPORTATION SERVICES 512,840 

sas TRANSPORTATION SERVICES 507,000 

deutsChe post dhl gRoup TRANSPORTATION SERVICES 495,508 

etsy, inC. SERVICES 482,898 

enerjisa ÜretiM santralleri a.Ş. POWER GENERATION 481,686 

bhp MATERIALS 469,984 

ContaCt eneRgy POWER GENERATION 458,100 

zalanDO se RETAIL 438,933 

RyanaiR holding plC TRANSPORTATION SERVICES 436,110 

danone 
FOOD, BEVERAGE, & AGRICUL-
TURE 

409,291 

shopify inC SERVICES 405,997 

CentRiCa INFRASTRUCTURE 399,193 

Company industRy emissions
Volume

t.ŞİŞe ve CaM Fabrİkalari a.Ş. MATERIALS 3,025,967,906 

mitsubishi heaVy industRies, ltd. MANUFACTURING 1,580,886,336 

hni CoRpoRation MANUFACTURING 1,344,932,778 

Cummins inC. MANUFACTURING 1,170,640,962 

giRteka TRANSPORTATION SERVICES 838,493,546 

atentO brasil s/a SERVICES 772,387,218 

emeRson eleCtRiC Co. MANUFACTURING 592,095,630 

Rio tinto MATERIALS 580,400,000 

gingeR logistiCs int`l Co.,ltd TRANSPORTATION SERVICES 546,045,222 

beRlin paCkaging llC RETAIL 544,439,674 

Vale sa MATERIALS 505,698,647 

PetróleO brasileirO sa – PetrObras FOSSIL FUELS 504,367,651 

siemens ag MANUFACTURING 470,138,422 

kongsbeRg automotiVe holding asa MANUFACTURING 457,845,076 

table s2. tOP 50 nOn-buyers OF CarbOn CreDits, by gHg 
emissions
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Company industRy emissions
Volume

toyota motoR CoRpoRation MANUFACTURING 421,325,452 

tRane teChnologies MANUFACTURING 403,062,084 

pJsC lukoil FOSSIL FUELS 393,032,247 

daikin industRies, ltd. MANUFACTURING 308,133,874 

danieli & C offiCine meCCaniChe 
s.p.a. 

MANUFACTURING 306,922,490 

ntpC ltd POWER GENERATION 305,264,310 

foRd motoR Company MANUFACTURING 303,231,648 

pRysmian spa MANUFACTURING 285,342,559 

honda motoR Co., ltd. MANUFACTURING 280,076,640 

ebaRa CoRpoRation MANUFACTURING 256,447,126 

helleniC Cables s.a. MANUFACTURING 247,414,458 

toshiba CoRpoRation INFRASTRUCTURE 243,911,554 

ConoCophillips FOSSIL FUELS 243,320,000 

bakeR hughes Company SERVICES 237,633,772 

floRempaQue Cia ltda MANUFACTURING 237,093,669 

geneRal motoRs Company MANUFACTURING 236,937,012 

eQuitRans midstReam FOSSIL FUELS 214,998,966 

FlsMiDtH & CO. a/s MANUFACTURING 212,446,346 

the home depot, inC. RETAIL 202,640,892 

pRoCteR & gamble Company MATERIALS 199,332,130 

Wolfspeed, inC. MANUFACTURING 197,204,102 

foRtum oyJ POWER GENERATION 190,056,500 

ihi CoRpoRation MANUFACTURING 184,729,491 

fuJi eleCtRiC Co., ltd. MANUFACTURING 179,937,277 

shya hsin paCkaging 
inDustry(CHina)CO.,ltD. 

MANUFACTURING 178,629,059 

oi s.a SERVICES 174,820,671 

nexans MANUFACTURING 171,848,618 

sabiC MATERIALS 167,625,581 

engie POWER GENERATION 167,114,576 

mitsubishi eleCtRiC CoRpoRation MANUFACTURING 160,838,562 

unipeR se INFRASTRUCTURE 158,349,024 

the goodyeaR tiRe & RubbeR 
Company 

MANUFACTURING 158,303,743 

JeRa Co., inC. INFRASTRUCTURE 153,644,598 

koRea shipbuilding and offshoRe 
engineeRing 

MANUFACTURING 151,715,219 

ptt FOSSIL FUELS 145,996,748 

CaRRefouR RETAIL 138,531,036 

Note: Some of these companies may engage in voluntary or compliance carbon credits and not disclose that engagement to CDP. Industry classifications used in this table are 
taken directly from CDP and do not necessarily align with GICS or other industry classification systems. 
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figuRe s1. sCale and distRibution of VoluntaRy, ComplianCe, and 
nOn-buyer eMissiOns
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table s3. sCale anD DistributiOn OF vOluntary/COMPlianCe/nOn-
buyeR emissions

sCope QuaRtile ComplianCe nOn-buyer VoluntaRy

sCope 1

MIN 31.00 0.02 0.08

25% 67,805 705 1,952

50% 1,870,261 8,545 13,292

75% 14,719,360 99,356 186,526

MAX 60,013,220 304,146,024 131,088,288

sCope 2
(lOCatiOn-baseD)

MIN 0 0 0

25% 50,139 2,446 5,027

50% 210,820 22,092 33,369

75% 1,300,000 142,057 163,846

MAX 12,566,000 174,746,546 9,196,964

sCope 2 
(Market-baseD)

MIN 0 0 0

25% 21,764 2,544 566

50% 213,171 26,599 10,178

75% 1,247,694 180,828 91,301

MAX 20,829,000 61,350,688 8,152,497

sCope 3

MIN 32 0.01 6.8

25% 364,354 3,093 20,655

50% 4,263,685 134,035 338,525

75% 22,931,150 1,789,850 3,000,420

MAX 438,000,000 1,580,346,107 1,373,897,000

total emissions 
(lOCatiOn-baseD)

MIN 2,544 0.36 32

25% 1,173,258 21,464 62,762

50% 8,646,130 320,554 531,819

75% 50,700,151 2,869,874 4,778,116

MAX 477,900,000 1,580,910,810 1,397,890,000

total emissions 
(Market-baseD)

MIN 341 5.5 31

25% 1,034,359 78,338 51,126

50% 8,336,125 706,925 460,430

75% 59,089,000 4,998,664 4,168,204

MAX 477,900,000 1,580,861,861 1,396,890,000
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industRy seCtoR no. of 
oRgs.

pRopoRtion 
of seCtoR by 

emissions

pRopoRtion 
of seCtoR 
by Volume 
of CaRbon 

CRedits 
bOugHt/

oRiginated

appaRel textile & fabric goods 204 100% 100%

bioteCh, 
health CaRe, & 

phaRmaCeautiCals

biotech & pharma 118 64.8% 97.2%

health care provision 17 5.3% 0%

medical equipment & 
supplies 74 29.9% 2.8%

food, beVeRage, & 
agRiCultuRe

crop farming 23 3.6% 2.84%

fish & animal farming 15 3.3% 0.03%

food & beverage 
processing 314 90.6% 94.5%

logging & rubber tapping 2 0.9% 0%

tobacco 15 1.7% 2.7%

fossil fuels

coal mining 6 2.1% 0.9%

oil & gas extraction, & 
production 54 18.1% 23.3%

oil & gas processing 28 70.1% 74.6%

oil & gas retailing 19 4.7% 0.5%

oil & gas storage, & 
transportation 19 4.9% 0.7%

hospitality
bars, hotels, & restaurants 41 96.6% 32.6%

entertainment facilities 18 3.4% 67.4%

infRastRuCtuRe

construction 209 24.1% 18.9%

energy utility networks 85 70.1% 58.6%

land & property ownership 
& development 61 1.6% 18.7%

NoN-eNergy utilities 30 4.2% 3.8%

manufaCtuRing

electrical & electronic 
equipment 955 22% 38.1%

leisure & home 
manufacturing 108 6.5% 1.2%

light manufacturing 129 5.3% 1.3%

metal products 
manufacturing 693 7.5% 5.3%

paper products & packaging 175 0.7% 0.4%

plastic product 
manufacturing 341 1.7% 0.1%

powered machinery 274 38.1% 6.7%

renewable energy 
equipment 27 0.2% 0.2%

transportation equipment 146 18% 46.8%

wood & rubber products 51 0.1% 0.01%

table s4. all CDP OrganizatiOn seCtOr PartiCiPants ClustereD by 
industRy
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industRy seCtoR no. of 
oRgs.

pRopoRtion 
of seCtoR by 

emissions

pRopoRtion 
of seCtoR 
by Volume 
of CaRbon 

CRedits 
bOugHt/

oRiginated

mateRials

cement & concrete 31 10.8% 1.5%

chemicals 394 39.2% 34%

metal smelting, refining, & 
forming 121 18.5% 58.7%

metallic mineral mining 40 27.9% 4.9%

other materials 77 2.5% 0.7%

other mineral mining 10 0.13% 0.01%

wood & paper materials 30 1.1% 0.3%

poWeR geneRation

nuclear power generation 1 4.6% 4.3%

renewable power 
generation 39 8.3% 30.6%

thermal power generation 56 87.1% 65.1%

Retail

convenience retail 53 33.9% 20.4%

discretionary retail 116 19.8% 53.7%

trading, wholesale, 
distribution, rental & 
leasing

219 46.3% 25.9%

seRViCes

commercial & consumer 
services 100 2.8% 2.4%

financial services 456 54.5% 19.4%

it & software development 269 3.5% 11.8%

industrial support services 118 11.3% 0.03%

media, telecommunications, 
& data center services 160 16.18% 34.3%

other services 58 5.4% 0.2%

print & publishing services 45 0.6% 0.1%

specialized professional 
services 342 3.8% 25.8%

web & marketing services 91 1.9% 6.06%

tRanspoRtation 
seRViCes

air transport 32 21% 84.3%

intermodal transport & 
logistics 119 60.9% 12.5%

marine transport 32 12.6% 2.8%

rail transport 20 4.9% 0.1%

road transport 130 0.7% 0.3%
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figuRe s2.  buyeR pRefeRenCes by pRoJeCt methodology and buyeR 
inDustry (by vOluMe CO2e)

voluntary carbon market companies prefer nature-based and 
renewables credits

Note: “Multiple types” refers to disclosures that included multiple unrelated project types in a single disclosure (e.g., REDD and solar power installation). Unspecified indicates that the 
company did not sufficiently specify the project methodology in order for EM to classify it. Project methodologies are clustered by type: green indicates nature-based solutions, orange 
indicates renewable energy projects, purple indicates industrial process emissions reduction, and blue indicates household efficiency, transportation, and other community emissions 
reduction projects. Industry classifications used in this table are taken directly from CDP and do not necessarily align with GICS or other industry classification systems.
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figuRe s3. pRefeRenCes foR ReduCtions Vs. RemoVals, by buyeR 
seCtOr (by vOluMe CO2e)

Note: Unspecified indicates that the company did not sufficiently specify the project methodology in order for EM to classify it as a removal or a reduction. IFM, REDD, and 
blue carbon projects are identified separately because they may include emissions reduction, carbon removals, or both. Industry classifications used in this table are taken 
directly from CDP and do not necessarily align with GICS or other industry classification systems.

Figure s4. PreFerenCes FOr nature-baseD anD engineereD PrOjeCt 
CreDits, by seCtOr (by vOluMe CO2e)

Note: Unspecified indicates that the company did not sufficiently specify the project methodology in order for EM to classify it as nature-based or engineered. Industry classifications 
used in this table are taken directly from CDP and do not necessarily align with GICS or other industry classification systems.
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