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In the past three decades, carbon credit markets have 
emerged as a prominent mechanism for channeling fi-
nance into climate change mitigation projects around the 
world. Carbon credits are generated by a diverse array 
of activities that avoid or remove greenhouse gas emis-
sions from the atmosphere, including renewable energy, 
nature-based projects such as reforestation or avoided 
deforestation, and engineered removals like direct air cap-
ture. Nearly 6,000 companies globally use carbon credits 
to meet voluntary climate commitments, and dozens of 
governments recognize them for meeting compliance ob-
ligations under regulatory carbon pricing programs. While 
carbon credit markets remain small compared to global 
needs for climate finance, they hold considerable poten-
tial for mobilizing private investment to achieve global cli-
mate and energy transition goals.

Despite their potential, carbon credit markets have suf-
fered from persistent challenges. Multiple studies have 
found that many credits fail to correspond to additional, 
accurately quantified, and permanent mitigation (see 
Glossary for definitions). This points to broader structur-
al issues in these markets that have yet to be fully ad-
dressed. Lack of transparency and informational asym-
metry subdue demand and amplify public distrust, while 
weak crediting standards open the door to adverse selec-
tion. Carbon credit markets also face perennial concerns 
about whether they detract from higher-priority mitigation 
objectives or discourage implementation of more effec-
tive policy measures. These concerns have existed for 
years, and experience suggests they are unlikely to go 
away entirely. Carbon credit markets have been designed 
to serve multiple objectives—including supporting specif-
ic constituencies and delivering regulatory cost contain-
ment—which typically entail tradeoffs with respect to en-
vironmental performance. 

However, ongoing quality issues do not mean these mar-
kets are not useful. Rather, they need to be developed and 
regulated with their challenges in mind and with an eye 
to whether they can advance climate policy objectives. 
To deliver on their potential, carbon credit markets re-
quire institutions capable of safeguarding environmental 
performance, providing transparency, and managing the 
tradeoffs inherent in aligning markets with broader policy 
goals. New oversight bodies, such as the Integrity Council 

for the Voluntary Carbon Market (ICVCM), and new rating 
agencies are attempting to restore market confidence 
through stricter "high-integrity" labeling exercises, while 
parallel initiatives are policing responsible use of carbon 
credits. Other initiatives, like the expansion of buyers’ 
coalitions aimed at driving sectoral transitions (like the 
LEAF Coalition) and organizations aimed at improving 
data-transparency (like the Climate Action Data Trust) are 
laying further groundwork for effective markets.

Continued government support for initiatives to enhance 
integrity and build market infrastructure will be crucial 
for ensuring markets work to deliver on mitigation goals. 
Governments are uniquely positioned to enforce integrity 
guardrails and deter abuse, clarify acceptable claims, and 
align voluntary and compliance markets with broader pol-
icy objectives. Governments can also help drive greater 
alignment under Article 6 of the Paris Agreement, enabling 
further global cooperation. If supported with a focus on 
integrity, transparency, and clear objectives in mind, proj-
ect-based carbon credit markets can continue to play an 
important role in driving decarbonization and channeling 
climate finance to communities in need.  

This paper explains and evaluates project-based carbon 
credit markets—assessing their economic logic, empirical 
performance, and the emerging and potential reforms to 
ensure they contribute meaningfully to achieving climate 
goals. We discuss the history of carbon credit markets, 
their current challenges, and key areas for future develop-
ment.

THE ORGANIZATION OF THIS PAPER

This paper is organized in three parts, and readers may 
wish to approach them differently depending on their fa-
miliarity with carbon credit markets. Part 1: What are proj-
ect-based carbon credits? introduces the basic concepts 
underlying project-based carbon credits and reviews the 
historical development of these markets. Readers already 
familiar with this background may wish to proceed direct-
ly to Part 2: Overview of current carbon credit markets, 
which provides an assessment of how these markets 
function today, including key challenges and emerging 
responses. Part 3: Future directions considers possible 
policies to improve the effectiveness and credibility of car-
bon credit markets.

Executive summary
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INTRODUCTION

Climate change is widely understood as a market fail-
ure—arising because markets do not adequately price 
the negative effects of greenhouse gas emissions 
(GHGs) or the benefits of environmental protection. 
In response to these failures, governments intervene 
in markets using a variety of policy tools, which, in the 
case of climate change, range from carbon pricing—re-
quiring firms to pay for their emissions—to direct regu-
lation, such as mandated clean production standards. 
A substantial body of empirical research shows that 
well-designed carbon pricing and regulation can reduce 
emissions without undermining economic growth, 
making these policies central to any credible climate 
strategy (Döbbeling-Hildebrandt et al. 2024; Colmer et 
al. 2024; Metcalf and Stock 2020).

Yet, there are times when these government interven-
tions may not be economically, politically, or practi-
cally feasible. In some sectors—such as agriculture 
and small-scale industries—emissions are diffuse and 
costly to monitor. In many developing countries, limited 
administrative capacity can complicate the implemen-
tation of carbon pricing regimes. Even where policies 
are technically feasible, political resistance can prevent 
their adoption—as demonstrated by repeated failures 
to establish a carbon price in the United States (Chem-
nick 2020). In these contexts, countries can leverage 
complementary, market-based mechanisms to address 
climate change.

Carbon credit markets are one such mechanism. 
Unlike with a carbon tax, where GHG-emitting compa-
nies pay a regulatory fee to the government, in carbon 
credit markets, buyers fund pro-climate projects (e.g., 
reforestation or carbon capture) through the purchase 
of carbon credits, which represent emissions that the 
project helped avoid or remove from the atmosphere. 
The environmental benefits of these markets are 
conceptually straightforward: They finance projects 
that help mitigate climate change. Buyers benefit too, 
as they can use credits to advance voluntary climate 
pledges or comply with environmental regulations in 

a flexible, cost-effective manner. Today, these buyers 
represent some of the largest companies in the world, 
with almost half of Fortune 500 companies committed 
to purchasing carbon credits (Morales 2024). From 
2015 through 2024, more than 3 billion carbon credits 
were issued globally, each representing one ton of 
carbon dioxide equivalent (CO2e) emissions (World 
Bank 2025).

While the scale of these markets remains modest rel-
ative to global emissions, properly designed carbon 
credit markets serve several distinct objectives, which 
can complement traditional climate policies: 

	y Channeling investment: One major role these 
markets can play is mobilizing capital for mitigation 
activities. This is particularly salient in develop-
ing countries, where projects may otherwise lack 
access to financing, and where projects can deliver 
multiple sustainable development benefits. Even 
in industrialized nations, ambitious climate com-
mitments often outpace the availability of public 
dollars, and carbon credit markets can help supply 
additional private funding. 
	y Cost containment: Carbon credit markets also can 

enhance cost-effectiveness by enabling mitigation 
where it is least expensive. Firms facing high abate-
ment costs may purchase credits from projects that 
avoid or remove emissions more cheaply, thereby 
lowering the overall cost of achieving an emissions 
target. For individual firms, this is a highly attractive 
feature of carbon credit markets, and in some cas-
es it can help them meet their compliance obliga-
tions (e.g., government-imposed emissions caps) 
cost effectively.
	y Coalition building: The above objective also pro-

vides important political benefits. By lowering the 
cost of complying with climate policies, govern-
ments can support critical business sectors while 
nurturing coalitions that improve long-term policy 
durability. 

These markets are not without controversy. Concerns 
about credit quality—that is, whether credits do in fact 

Part 1: What are project-based carbon credits?
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represent the mitigation outcomes that buyers claim—
have raised doubts about their efficacy. Critics also 
argue that overreliance on credits may deter buyers 
from making necessary investments in reducing their 
own emissions. As a result, some observers have ques-
tioned whether carbon credit markets should play a role 
in climate policy at all (Macintosh et al. 2025a; Cullen-
ward et al. 2023).

The relevant question, however, is not whether carbon 
credit markets are perfect, but whether they can be de-
signed and governed in ways that facilitate real mitiga-
tion and contribute meaningfully to policy objectives. 
These markets have become a key tool for leveraging 
mitigation opportunities, and ensuring they work effec-
tively will be essential for achieving global climate and 
energy transition goals. This paper explains and evalu-
ates carbon credit markets with that objective in mind.

PROJECT-BASED CARBON CREDITS, 
EXPLAINED

Carbon credits are tradable instruments that repre-
sent an exclusive claim to GHG emissions avoided or 
removed from the atmosphere. Credits are issued to 
project developers who avoid or remove GHG emis-
sions. Credits can then be sold to buyers in both vol-
untary marketplaces (e.g., airlines offering customers 
to offset their emissions) and compliance marketplac-
es (e.g., the California cap-and-trade program). After 
purchase, buyers can "retire” credits and remove them 
from circulation to count towards climate mitigation 
goals. To prevent double counting, only retired credits 
can be claimed as valid mitigation. Buyers can also 
choose to hold unretired credits to trade speculatively 
or bank towards future compliance requirements or vol-
untary commitments.  

Project developers can generate carbon credits from 
a variety of activities that avoid or remove GHG emis-
sions (Broekhoff et al. 2024). Common types include:

	y Renewable energy developments (such as wind, 
solar, and hydro) that avoid fossil fuel emissions
	y Improvements to industrial processes (such as N2O 

destruction and hydrofluorocarbon reclamation) 

that reduce GHG leakage
	y Nature-based projects (such as deforestation pre-

vention, reforestation, and improved forest manage-
ment) that avoid emissions from land use change 
or sequester carbon in biomass
	y Household and community projects (such as clean 

cookstove distribution or community biodigesters) 
that reduce energy demand 
	y Engineered removals (such as direct air capture and 

biochar production) that remove carbon from the 
atmosphere and store or bind it. (For a more com-
prehensive list of project types, see Appendix A) 

In addition to projects (which are the focus of this pa-
per), carbon credits can also be generated from large-
scale programs that drive emission reductions across 
an entire country or province. Currently, such programs 
are limited to those that avoid emissions from tropical 
deforestation and are typically implemented by govern-
ments.1

In 2023 alone, nearly 6,000 companies purchased car-
bon credits to meet voluntary climate commitments 
(Wetterberg et al. 2025). In 2024, global spending in 
the voluntary carbon market (VCM) exceeded $500 
million (Forest Trends’ Ecosystem Marketplace 2025). 
Meanwhile, 24 government-run emissions trading sys-
tems (ETSs)—collectively covering nearly 20% of glob-
al emissions—allow for carbon credits to be retired as 
compliance options (World Bank 2025; ICAP 2025). At 
the international level, Article 6 of the Paris Agreement 
has established a system for countries to trade carbon 
credits to meet their nationally determined contribu-
tions (NDCs). As shown in Figure 1, cumulative carbon 
credit issuances have grown substantially over the last 
two decades to reach nearly 6 billion tons by 2024.

WHAT IS CARBON OFFSETTING?

Carbon credits were originally designed as a tool for 
carbon offsetting. Offsetting allows credit buyers to 
meet emissions limits in a flexible way. Under a cap-
and-trade system, for example, regulators set a cap 
on how much certain sources—like power plants—can 
emit. A cap set at or below what they would otherwise 
produce would lead to fewer emissions overall. With off-
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setting, regulated sources can emit more than their cap 
allows if they pay for emissions reductions (or carbon 
removals) elsewhere. These reductions outside the cap 
are meant to balance out, or “offset,” the excess emis-
sions from capped sources, so total global emissions 
remain unchanged from what they would have been if 
capped sources had reduced emissions directly. This 
idea was first used in U.S. air pollution policy. A 1977 
amendment to the Clean Air Act allowed power plants 
to exceed local pollution limits if they paid other facili-
ties to reduce more of the same pollutant (Gillenwater 
2012). Internationally, carbon offsets became formal 
compliance tools under the 1997 Kyoto Protocol, which 
allowed countries to use tradable carbon credits to 
meet their binding GHG emissions targets.

While offsetting remains the largest use case for car-
bon credits, they can also be used simply as a mitiga-
tion funding mechanism, without any express role in 
offsetting or compensating for emissions. This “mitiga-
tion contribution” approach is increasingly advocated 
for by some observers (Chagas et al. 2025b) but has 
seen limited uptake thus far (see the section on “Sort-
ing out voluntary claims”).

HOW ARE CARBON CREDITS GENERATED 
AND USED?

Although any party could in principle develop a project 
for the purpose of mitigating emissions and claim to 
meet the required criteria for offsetting, developing a 
robust market for offsets requires governance bodies 
and systems for certifying projects and issuing carbon 
credits. Today, a variety of independent organizations 
and government regulatory bodies, referred to as “cred-
iting programs,” oversee carbon credit certification 
and issuance. (For more information on these bodies, 
see Part 2). Adherence to quality criteria is assessed 
through the application of methodologies tailored to 
specific project types.  

Although the details vary from program to program, ba-
sic elements of the “project cycle” for generating carbon 
credits include:  (1) project conception, development, 
and submission to crediting program; (2) validation; (3) 
registration; (4) verification; (5) credit issuance; and (6) 
termination (which may occur prior to end of project 
life). Once issued, credits may be transferred among 

FIGURE 1 
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accounts and retired in registry systems. When credits 
are retired, they are permanently removed from circu-
lation, signifying that they have been used towards a 
mitigation claim and can no longer be traded or claimed 
by any other entity. Transactions of carbon credits typ-
ically occur outside registry systems under a variety of 
contract structures (including forward purchase agree-
ments, bilateral trades, and spot market transactions 
via exchanges). 

In compliance contexts, regulated entities purchase 
and retire credits to meet emissions caps and regula-
tory obligations. In the VCM, companies typically retire 
credits to offset their value chain emissions and demon-
strate progress towards voluntary goals like net-zero or 
carbon neutrality. 

CARBON CREDIT “QUALITY”

For carbon offsetting to work, each carbon credit must 
accurately represent one ton of CO2e emissions avoid-
ed or removed. For this to be the case, credited miti-
gation outcomes must meet several criteria, including 
additionality, robust quantification, permanence, and 
exclusive claiming (terms defined below). Carbon cred-
it “quality” is shorthand for the degree to which these 
criteria are achieved. Some types of projects have an 
easier time meeting these criteria. When carbon credits 
that fail to meet these criteria are used for offsetting, 
they undermine the integrity of emissions caps and re-
duce the efficient achievement of environmental goals 
compared to the scenario where the capped sources 
reduce their own emissions directly. 

Additionality 

To use carbon credits for offsetting, the project be-
hind them must be “additional.” This means the project 
would not happen without the extra money from selling 
carbon credits (Broekhoff et al. 2024). If a project is al-
ready profitable on its own, required by law, or just part 
of normal business practices, it likely would happen 
anyway—so it doesn’t provide any extra climate benefit. 
In those cases, the emissions would be the same with 
or without the credits, meaning the project cannot legit-
imately offset greenhouse gases.

Robust quantification

The GHG mitigation generated by a project must be 
robustly quantified so that avoided emissions (or en-
hanced removals) are not overestimated. Overestima-
tion can occur if a project’s baseline emissions—the 
hypothetical emissions that would have occurred in 
the absence of the project—are estimated too high. 
Because avoided emissions are calculated as the dif-
ference between the baseline and the project's actual 
emissions, an inflated baseline can make a project ap-
pear to avoid more emissions than it truly does. This 
leads to the issuance of excess credits that do not cor-
respond to real climate benefits. Overestimation can 
also result from failing to account for carbon leakage, 
where a project inadvertently leads to an increase in 
emissions elsewhere. 

Permanence 

Credits used for offsets must represent the permanent 
avoidance or removal of GHG emissions. Long-term 
global warming is driven primarily by cumulative CO2 

emissions (Allen et al. 2009; IPCC 2021). If a project 
temporarily stores carbon (e.g., a forestry project is lat-
er cut down)—and the release of carbon from that proj-
ect is not compensated by further reductions or remov-
als—it will have no net effect on cumulative emissions. 
It therefore will not have the same effect as a perma-
nent emission reduction (e.g., a reduction in fossil fuel 
use) and is not an effective offset. There is, however, 
ongoing debate about what storage timeframes can be 
considered effectively permanent from a policy stand-
point2 and whether temporary mitigation can be valued 
for its contribution to other climate goals, like lowering 
peak warming (Matthews et al. 2023; Cullenward 2023).  

Exclusive claims 

Credits need to constitute exclusive claims to mitiga-
tion outcomes, therefore mitigation must not be dou-
ble counted. There are three strains of double count-
ing. Double issuance is when two or more credits are 
issued for the same ton of GHG mitigation (e.g., if two 
crediting programs issue credits to the same project). 
Double use is when multiple entities use the same cred-
it towards their climate targets (e.g., if the same credit 

https://offsetguide.org/wp-content/uploads/Guides/Carbon_Credit%20Guide_EN.pdf
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is retired multiple times). Double claiming is when cred-
its are issued for an emissions reduction another entity 
claims (e.g., if credits issued for a demand-side energy 
project also allow a local power plant to claim reduced 
emissions against a regulatory target) (Broekhoff et al. 
2024). 

Avoiding social and environmental harms

Mitigation projects can cause social and environmental 
harm. For example, hydroelectric projects can disrupt 
local ecosystems or dislocate communities, and poorly 
executed forestry projects can increase fire risk, intro-
duce alien species, or abuse poorly defined land ten-
ure. Avoiding these harms is not necessary for claiming 
a valid emission offset, but this criterion is frequently 
stipulated under the rationale that offsetting should not 
undermine other socially desirable objectives. 

HISTORICAL DEVELOPMENT OF CARBON 
CREDIT MARKETS

1960–1997: Intellectual roots and early 
applications

The concept of carbon credits began with the birth 
of market-based environmental policy in the United 
States. In 1960, in his seminal “The Problem of Social 
Cost,” Nobel laureate economist Robert Coase argued 
that pollution trading mechanisms could provide more 
efficient solutions to environmental externalities than 
flat taxes or hard limits on emitters (Coase 1960). In 
the late 1960s, Thomas Crocker (1966) and John Dales 
(1968) both proposed the idea of cap-and-trade sys-
tems, which involved setting a cap on pollution, issuing 
pollution allowances up to that cap, and then allowing 
polluters to freely trade allowances. 

These ideas became U.S. policy in the 1970s. The Clean 
Air Act of 1970 set strict limits on local air pollutant 
emissions from power plants, enforceable with steep 
fines. Under a 1977 amendment, facilities could avoid 
these fines by paying another facility to cut even more 
of the same pollutant elsewhere (Gillenwater 2012). 
This opened the door for the broader application of 
tradable emissions rights. 

In the 1980s, the U.S. successfully used emissions trad-
ing to accelerate the phase-out of leaded gasoline. The 
Environmental Protection Agency (EPA) issued lead 
credits to companies that produced gasoline with lead 
content below an allowed threshold. Credits could either 
be banked for future compliance use or sold to produc-
ers whose gasoline exceeded lead limits (Schmalensee 
and Stavins 2015). Follow-up studies showed that the 
program achieved lead reductions faster than project-
ed and cost approximately 20% less than alternatives 
that did not incorporate emissions trading (Schmal-
ensee and Stavins 2015). Building on the success of 
lead credits, the EPA in 1990 implemented a full-scale 
cap-and-trade system to reduce acid-rain-causing SO2  

emissions from coal plants (Schmalensee and Stavins 
2015).

As the EPA introduced pollution trading, interest grew 
in the potential of nature-provided climate mitigation. 
In 1977, physicist Freeman Dyson was the first to pro-
pose that planting trees could offset the GHG emis-
sions produced from burning fossil fuels (Dyson 1977). 
The 1980s saw a growing international focus on the 
prevention of tropical deforestation, driven primarily by 
concerns of biodiversity loss (FAO 1995). The first at-
tempt to use “avoided deforestation” to offset carbon 
emissions came in 1987, when American power pro-
ducer Applied Energy Services (AES) collaborated with 
the World Resources Institute to fund the world’s first 
carbon offset project. AES spent $2 million to plant 52 
million trees in Guatemala and offset 15 million tons 
of CO2 emissions from a new coal fired power plant in 
Connecticut (Shabecoff 1988). In the following decade, 
interest from energy companies in offset investments 
increased, with companies such as BP and PacifiCorp 
engaging with NGOs like The Nature Conservancy to in-
vest in forest conservation projects (TNC 2009). Rather 
than issuing tradable credits, early offsets were large-
ly seen as one-off philanthropic endeavors. However, 
these projects helped set the stage for what would later 
become the VCM. 

1997–2012: Emergence of international 
emissions trading

The United Nations Framework Convention on Climate 
Change’s (UNFCCC’s) Kyoto Protocol, adopted by 160 



10PROJECT-BASED CARBON CREDIT MARKETS

nations in 1997, was the first international agreement to 
introduce tradable carbon offset credits and the first to 
include binding GHG emissions reduction targets for all 
developed nations (Bassetti 2022). To assist nations in 
meeting their targets efficiently, the Protocol included 
three “Flexible Mechanisms:” Emissions Trading, Joint 
Implementation (JI), and the Clean Development Mech-
anism (CDM). Emissions Trading allowed countries that 
exceeded their targets to trade emissions reductions 
with other countries. JI allowed countries with emissions 
reductions targets under the Kyoto Protocol (Annex B 
countries) to cooperate on shared mitigation projects 
and issue Emission Reduction Units (ERUs) The CDM, 
meanwhile, allowed developed countries to purchase 
credits, called Certified Emission Reductions (CERs), 
from mitigation projects in developing countries. The 
CDM and JI created the world’s first market for tradable 
project-based carbon credits, and the CDM developed 
many of the standards still employed in carbon markets 
today. The CDM introduced additionality requirements 
for offsets and required approved third-party verification. 
It also developed a list of allowable offset methodologies 
and quantification protocols for renewable energy, gas 
capture, and energy efficiency projects (UNFCCC, n.d.-a). 
Notably, the approved methodologies did not allow for 
avoided deforestation credits due to concerns about 
accurate emissions quantification and carbon leakage 
(Schlamadinger et al. 2007). This created a split between 
the newly formed compliance credit market and the na-
scent voluntary market focused on forestry projects. 

The U.S. played a key role in pushing for the inclusion of 
a carbon market in the Kyoto Protocol (Hovi et al. 2010; 
Hunter and Powers 2013). Drawing on the success of the 
EPA’s lead credits and SO2 cap-and-trade program, the 
Clinton administration viewed the creation of a carbon 
market as crucial to reducing the cost of climate miti-
gation (Yellen 1998). Speaking to the House of Repre-
sentatives, Janet Yellen, then chair of President Clinton’s 
Council of Economic Advisors, said: “In taking action to 
reduce those emissions, economic analysis suggests 
that two elements are absolutely essential: The effort 
must be global, to address the global externality inherent 
in the nature of the problem. The effort must be flexible 
and market-based, to ensure that we achieve our ob-
jectives in the most efficient manner possible” (Yellen 
1998). 

However, despite its success in shaping the Kyoto Pro-
tocol and securing a flexible mechanism, the U.S. never 
became a party to the agreement. Prior to the UNFCCC 
meeting in Kyoto, the U.S. Senate passed the Byrd-Hagel 
Resolution 95-0, expressing disapproval of any agree-
ment that did not include binding targets for develop-
ing countries. Because the Kyoto Protocol lacked tar-
gets for developing countries, President Clinton never 
submitted the treaty to the Senate for ratification (DOS 
1998). In 2001, the Bush administration reinforced the 
U.S. position as a non-party, deprioritizing climate ac-
tion and emphasizing uncertainty in the scientific con-
sensus on climate change. Thus, the U.S. played an in-
tegral role in creating the world's first carbon market, 
but fell short of becoming a participant or introducing a 
national carbon emissions trading system (ETS). 

Instead, the first country to establish a national ETS 
was the United Kingdom in 2002, followed shortly by 
the rest of the European Union in 2005 (Smith and Swi-
erzbinski 2007). The EU ETS built on the market-based 
cap-and-trade approach pioneered by the U.S. and 
linked its compliance carbon market with CER and ERU 
markets through the Kyoto Protocol’s Flexible Mech-
anisms. Large emitters in the EU were issued carbon 
allowances—largely for free—and required to surrender 
allowances equal to their carbon emissions at the end 
of each year. Companies could also surrender CERs or 
ERUs to comply with the EU ETS, and some companies 
engaged in arbitraging behavior between lower-priced 
CER/ERU credits and more expensive EU allowances 
(La Hoz Theuer et al. 2023; Patnaik 2023). The inclusion 
of offset credits in the ETS made the EU a key source of 
demand for Kyoto CERs. 

As the compliance market took shape abroad, in the 
U.S., the VCM continued to grow while maintaining its 
focus on forest-based activities. Companies in the U.S. 
were not subject to compliance obligations, but many 
still sought to reduce their emissions and improve 
their public image in a growing movement towards 
“carbon neutrality.” Consequently, in the late 1990s and 
early 2000s, an ecosystem of voluntary offset buyers, 
sellers, and verifiers slowly emerged. This period gave 
birth to the first independent carbon crediting pro-
grams. In 1996, the American Carbon Registry (ACR) 
was founded, making it the first independent registry 
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to track and issue offset credits (ACR 2023). In 2006, 
the Voluntary Gold Standard (GS) was established, 
bringing verification standards for energy and indus-
trial projects from the CDM to the VCM. The Voluntary 
Carbon Standard (VCS) launched what would become 
the world’s largest VCM registry in 2007, and in 2008, 
the Climate Action Reserve (CAR) inaugurated the larg-
est voluntary program in North America (Carbon Offset 
Guide, n.d.). Meanwhile, companies like Microsoft and 
Disney published ambitious climate goals largely built 
around purchasing offsets (Gonzalez 2013; UNFCCC 
2023a).

2012–2015: Decline of the Kyoto Protocol

By the end of 2012, global independent offset programs 
had issued over 180 million credits (World Bank 2025). 
However, the size of the VCM paled in comparison to 
the rapid growth of the Kyoto markets. Between 2005 
and 2012, the UNFCCC issued over 1 billion CERs and 
800 million ERUs (UNFCCC 2012, 2013). Over a billion of 
these credits were retired for compliance in the EU ETS 
(ICAP 2025). However, the credits issued by the Kyoto 
Protocol had serious issues. When assigning emissions 
limits, the Kyoto Protocol had set targets relative to a 
1990 emissions baseline. For most countries, emissions 
had steadily grown between 1990 and 1997, making for 
meaningful targets. However, in former Soviet econo-
mies, emissions had declined dramatically following 
the dissolution of the Soviet Union in 1991. Therefore, 
baselines for Russia and Ukraine pegged to 1990 emis-
sions were enormously inflated, enabling them to issue 
an oversupply of non-additional ERUs without compro-
mising their targets (Kollmuss and Schneider 2015). 
Meanwhile, the CDM also faced its own challenges with 
additionality. Early on, the majority of CERs came from 
industrial gas destruction projects (UNEP 2013). By de-
stroying highly potent GHGs, these projects could gen-
erate enormous volumes of credits at low costs. In fact, 
their credit output was so high, it raised concerns that 
facilities were intentionally increasing their greenhouse 
gas output to destroy more gas for credits (Schneider 
2011).

By 2011, the EU had recognized the issues with Kyoto 
credits. Effective in 2013, the EU announced a range of 
restrictions on the use of offsets in its ETS, including 

a ban on the use of industrial gas credits and a cap on 
the total number of credits that would be accepted by 
the system (ICAP 2025). Simultaneously, international 
support for the Kyoto Protocol was unraveling following 
the end of the first commitment period in 2012. Cana-
da withdrew from the protocol in 2011 to avoid penal-
ties for missing its target, and Russia, Japan, and New 
Zealand announced that they would not adopt targets 
for the second commitment period (Rosen 2015). With 
declining demand and an oversupply of cheap, low-qual-
ity credits, the Kyoto markets collapsed by the end of 
2012. The price of CERs fell from over $20/ton in 2008 
to below $1/ton in 2012, so low that most new projects 
could not break even (The Economist 2012; UNFCCC 
2012, 2023b). Issuance of international credits declined 
by 80% between 2012 and 2014, with registration of new 
projects nearly completely halting (World Bank 2025; UN-
FCCC 2012, 2023b). 

In the wake of Kyoto’s collapse, international climate 
negotiations turned their focus towards creating a suc-
cessor treaty. Meanwhile, many national and regional 
governments continued to ramp up climate action. By 
the end of 2015, around 40 nations and 20 regions had 
begun to implement regional carbon pricing systems 
(Rydge 2015). Many of these fledging systems included 
governmental offset programs that issued credits spe-
cifically for use in domestic compliance markets (ICAP 
2025). In the U.S., these included the Regional Green-
house Gas Initiative which began regulating power plant 
emissions in 2009 and the California Cap-and-Trade 
program which launched in 2012 (and remains linked to 
a similar program in Québec, Canada). In parallel, VCM 
credit issuances continued to hold steady around 50 
million per year even as CER issuances declined (World 
Bank 2025). 

2015: The Paris Agreement

In 2015, the Paris Agreement was adopted by all 196 par-
ties to the UNFCCC, setting a new course for the future 
of international climate action (UNFCCC, n.d.-d). Where 
Kyoto introduced binding emissions targets for devel-
oped countries, the Paris Agreement was built around 
flexible Nationally Determined Contributions (NDCs) 
which allowed all countries to set their own level of cli-
mate ambition. Paris also outlined the future of global 
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emissions trading, introducing Article 6 to replace Kyo-
to’s Flexible Mechanisms. 

Article 6 includes two separate frameworks for coun-
tries to trade carbon credits towards their NDCs: Arti-
cle 6.2 enables decentralized emissions trading where 
individual countries approve their own crediting proce-
dures. Article 6.4 creates a centralized crediting pro-
gram called the Paris Agreement Crediting Mechanism 
(PACM) (UNFCCC, n.d.-b). The PACM provides a suc-
cessor to the CDM and is overseen by a United Nations 
Supervisory Body which is responsible for operating a 
centralized registry and approving methodologies and 
quantification protocols. For credits from Article 6 to 
be counted towards a buyer country’s NDC, they must 
be added back to the seller country’s emissions ledger 
to prevent double counting, a process known as Corre-
sponding Adjustments. Like Kyoto CERs, credits issued 
under Article 6 may also be available to companies for 
use in compliance and voluntary markets.

Since the Paris Agreement was signed, negotiations 
have been ongoing to flesh out Article 6, but the sys-
tem is only now beginning to approach operationaliza-
tion. The first (and only to-date) transfer of Article 6.2 
credits—known as Internationally Transfered Mitigation 
Outcomes (ITMOs)—occurred in early 2024 between 
Switzerland and Thailand (Gupte 2024). In late 2024, 
the Article 6.4 rulebook was finalized, setting out re-
quirements for mitigation projects to be issued credits 
(Dossi and Crook 2025). The first Article 6.4 credit issu-
ance occurred in early 2026 (Jardine 2026). The rules 
for Article 6.4 embody many of the lessons learned in 
the wake of Kyoto’s collapse. Article 6.4 allows for a 
broader range of project types than the CDM, includ-
ing nature-based solutions, but projects are subject to 
stricter integrity safeguards. These safeguards (some 
of which remain controversial) include conservative, 
downwardly adjusted emissions baselines (to limit 
overestimation) and requirements for continuous mon-
itoring of reversal risk (to ensure permanence) (Mulder 
2025). Additionally, some existing CDM projects are 

eligible to transition to the PACM, provided they adopt 
Article 6.4 methodologies (Granziera et al. 2025). 

The requirement of applying Corresponding Adjust-
ments for Article 6 credits reflects the structure of the 
Paris Agreement in which all countries, not just devel-
oped nations, are expected to set ambitious climate tar-
gets. However, Article 6.4 also includes a separate class 
of credits called “mitigation contribution A6.4ERs” for 
which Corresponding Adjustments do not need to be 
applied. These mitigation contributions cannot be used 
towards NDCs but are still available for voluntary pur-
chase (Granziera et al. 2025). It remains to be seen how 
the VCM will embrace the use of mitigation contribu-
tion A6.4ERs versus Correspondingly Adjusted Article 
6.4 credits.

In the coming years, a significant source of demand 
for Correspondingly Adjusted credits under the Paris 
Agreement could be the International Civil Aviation Or-
ganization’s (ICAO’s) Carbon Offsetting and Reduction 
Scheme for International Aviation (CORSIA). Introduced 
in 2016, CORSIA requires airlines to purchase carbon 
credits to offset CO2 emissions above 2019 levels. COR-
SIA’s first implementation phase will last from 2024 to 
2026 and will allow airlines to retire Correspondingly 
Adjusted credits issued by approved governmental and 
independent programs or the PACM (ICAO 2024a).  

With the Paris Agreement trading system under con-
struction since 2015, independent crediting programs 
have grown over the past decade to become the largest 
source of carbon credit supply (World Bank 2025). In 
this time, the global VCM has diversified significantly 
to include credits across a wide swath of project types. 
The past three decades of experience demonstrate the 
gains that have been made in operationalizing and ad-
vancing the use of carbon credits. However, the market 
remains in a state of transition, as standards organiza-
tions and buyers continue to assess credit quality and 
adjust their preferences. 
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Carbon credit markets today are diverse, with many in-
ternational, regional, and domestic programs serving 
both regulatory and voluntary demand. Most recent ac-
tivity has been in the global voluntary carbon market, 
while Paris-aligned compliance markets are expect-
ed to drive future growth. Despite this diversity, these 
markets face common challenges. On the supply side, 
there are ongoing concerns about the quality of carbon 
credits. On the demand side, there is uncertainty about 
how credits should be used in national and corporate 
decarbonization efforts. In response, various initiatives 
have emerged to address these issues.

SUPPLY SIDE

Carbon credits are issued by crediting programs (some-
times also referred to as “carbon standards” or “regis-
tries”). Crediting programs define the rules and criteria 
for how projects can produce carbon credits, evaluate 
projects according to their standards, and operate reg-
istry systems to track transfers and retirements of the 
credits they issue. There are three types of crediting 
programs, differentiated by the entities that administer 
them: UN, governmental, and independent. 

UN crediting programs

UN-administered crediting programs include the Kyo-
to Protocol’s CDM and Paris Agreement’s Article 6.4 
mechanism (or PACM). Rules for these crediting pro-
grams are determined through UNFCCC negotiations 
and implemented by UN Supervisory Bodies. 

Governmental crediting programs

Governmental crediting programs are designed and 
operated by national or subnational governments and 
issue credits primarily for use in compliance systems 
(e.g., Australian Carbon Credit Units or Chinese Certi-
fied Emission Reductions). Typically, programs run by 
national or subnational governments issue credits only 
to projects within their geographic jurisdiction, although 
there are some exceptions (Japan’s Joint Crediting 

Mechanism, for example, issues credits for projects 
implemented in foreign countries, which may ultimately 
be used by Japan under Article 6.2 of the Paris Agree-
ment). 

Independent crediting programs

Independent crediting programs are operated by 
non-governmental organizations which set their own 
standards and issue credits to projects throughout the 
world. Some programs are global in scope, while oth-
ers focus on specific geographies. The five largest in-
dependent crediting programs—Verra’s Verified Carbon 
Standard (VCS), the American Carbon Registry (ACR), 
Climate Action Reserve (CAR), Architecture for REDD+ 
Transitions (ART)3, and Gold Standard (GS)—account 
for 98% of independent credit issuances (SustainCERT 
2024). While these programs primarily serve voluntary 
demand, the credits they issue are sometimes eligible 
for use in national regulatory programs and in the future 
could be authorized by governments for use in Article 
6.2 trades.

Supply trends

Since the Kyoto Protocol was operationalized in 2005, 
over 5.9 billion carbon credits have been issued across 
all crediting programs (World Bank 2025).4 Of these 
credits, nearly 2.5 billion originated from the Kyoto 
CDM (UNFCCC, n.d.-c). Over 2.2 billion credits have 
been issued by independent crediting programs, and 
close to 400 million have come from governmental 
mechanisms (World Bank 2025; Haya et al. 2025). As 
seen in Figure 2, credit issuances peaked in 2012, when 
over 850 million UN credits were issued in the final year 
of Kyoto’s first compliance period (World Bank 2025). 
Following Kyoto’s collapse, independent crediting pro-
grams have become the largest issuers in the market, 
reaching a peak of 345 million credits issued in 2021 
(World Bank 2025). Since 2021, independent issuanc-
es have declined slightly to almost 260 million in 2024 
(World Bank 2025).5

Part 2: Overview of current 
carbon credit markets
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Generally, credits on the market are generated by two 
broad project types: avoided emissions and enhanced 
removals. 

Avoided emissions projects prevent future emissions, 
for example by capturing methane gas from a landfill, 
replacing fossil fuels with renewable energy, or reduc-
ing demand-side energy consumption. A prominent 
category of avoided emissions is “reducing emissions 
from deforestation and forest degradation,” referred to 
as REDD+. REDD+ projects entail implementing forest 
protections or improved management practices (usu-
ally in developing countries) to avoid emissions from 
future deforestation (UNFCCC, n.d.-e). 

Enhanced removal projects take CO2 out of the atmo-
sphere and store it. Nature-based removals store CO2 
in biomass, either by planting trees or restoring ecosys-
tems, and engineered removals, like direct air capture, 
store CO2 in geologic reservoirs using artificial means.6  

In 2025, 84% of the credits issued by the four largest 
independent crediting programs came from avoided 
emissions, 4% came from enhanced removals, and 
12% came from projects that incorporated both (au-
thors’ calculation based on Haya et al. 2025). Nearly all 
credits issued for removals were for nature-based re-
movals, with engineered removals accounting for only 

0.05% of total credit issuance. Household and commu-
nity projects, mostly focused on energy efficiency and 
clean cookstoves, constituted the largest market seg-
ment, accounting for 26% of credits issued. Renewable 
energy projects produced nearly 24% of credits, while 
forestry and land use projects, consisting of both proj-
ect-based REDD+ and nature-based removals, supplied 
nearly 23%. As shown in Figure 3, chemical processes 
(like ozone-depleting gas destruction), industrial im-
provements, and waste management each also contrib-
uted significant shares (Haya et al. 2025). 

Over time, the types of projects supplying credits have 
shifted. Under the CDM, the majority of credits were 
produced by renewable energy and industrial gas de-
struction projects. Since 2012, forestry and renewable 
energy projects have produced most of the credits is-
sued by independent programs. However, in the past 
five years, issuance of credits from renewable energy 
projects has declined substantially, falling by over 70 
million credits per year since 2021 (authors’ calcula-
tion based on Haya et al. 2025). This likely reflects the 
weakening case for additionality as business-as-usu-
al adoption of wind and solar becomes increasingly 
widespread. Issuance from household and communi-
ty projects, such as clean cookstove distribution, has 
increased fourfold since 2021. A nascent segment of 
supply is engineered removals. In recent years, the mar-

FIGURE 2 
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ket for engineered removals has mostly consisted of 
forward purchases of credits that will be delivered in 
the future from yet-to-be-developed projects. However, 
in 2025, Verra issued 115,000 credits to a biochar proj-
ect in India, marking the first large issuance of credits 
to an engineered removal project by a major indepen-
dent registry (Haya et al. 2025).

Of the over 2.2 billion credits issued by independent 
programs since 2005, only 1.49 billion have been re-
tired. This leaves a pool of over 700 million un-retired 
credits still available for use (Haya et al. 2025). Some 
of this surplus consists of credits that have been pur-
chased by buyers and are likely to be retired in the fu-
ture. However, a large portion likely consists of credits 
produced using outdated or discredited methodologies 
for which there are few potential buyers. The large sup-
ply of unretired credits is indicative of the ways in which 
carbon credit markets do not function like typical com-
modity markets. In theory, each credit should represent 
an identical ton of carbon avoided or removed from the 
atmosphere. However, in practice, the market has ex-
hibited substantial differences in quality.

Carbon credit quality issues

Empirical evidence suggests that carbon credits have 
frequently failed to adequately meet core quality 
criteria, including additionality, robust quantification, 
permanence, and avoidance of social and environmen-
tal harms (Probst et al. 2024; Macintosh et al. 2025b; 
Romm et al. 2025). Many credits continue to be issued 
to projects that are likely non-additional or significantly 
overestimate their emissions. These problems owe to 
weak standards, flawed program design, and perverse 
incentives, which a growing number of independent 
bodies, rating agencies, and government-backed initia-
tives are seeking to address.   

Analyses of North American forestry projects and re-
newable energy projects in multiple countries suggest 
that prevailing standards have failed to exclude many 
projects with few or no additional benefits (Sanders-De-
Mott et al. 2025; Stapp et al. 2023; Badgley et al. 2022; 
Calel et al. 2021; Cames, Harthan, Füssler, et al. 2016; 
Chan 2015). Similarly, studies of clean cookstove proj-
ects and projects that reduce deforestation suggest 

FIGURE 3
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that they frequently exaggerate baseline emissions, 
resulting in the over-issuance of credits (Gill-Wiehl et 
al. 2024; West et al. 2023). A recent survey found that 
fewer than 16% of credits issued to forestry, cookstove, 
wind power, and industrial mitigation projects over the 
past 20 years—representing around 20% of all carbon 
credits ever issued—are associated with truly additional 
mitigation (Probst et al. 2024).  

Low-quality projects that claim to avoid emissions have 
been scrutinized recently, contributing to perceptions 
that avoided emissions projects are especially prone to 
quality concerns (Padin-Dujon 2025). However, similar 
issues have been identified for many removal activities, 
including afforestation and soil management projects, 
which may be equally susceptible to over-crediting 
(Macintosh et al. 2024; Barbato and Strong 2023). 

Quality concerns, especially for removals, extend to 
questions about permanence. Multiple forestry proj-
ects registered in California’s offset program, for exam-
ple, have suffered significant reversal events when the 
trees burned in wildfires. While these losses were antic-
ipated by creating a “buffer pool” of credits, one study 
suggests that this pool is too small to cover wildfire 
risks over the long run (Badgley et al. 2022). Separate 
studies suggest buffer pools in other programs may 
also be insufficient, leading to concerns that, across the 
market, permanence is not being effectively managed 
(Anderegg et al. 2025). Furthermore, crediting pro-
grams have adopted a variety of sometimes inconsis-
tent approaches to managing permanence, including 
different requirements for the length of time over which 
reversal events must be monitored and compensated 
(ranging, for example, between 5 and 100 years after 
a project starts or after a credit is issued) (FAO 2024; 
Michaelowa et al. 2025). 

Finally, some quality concerns extend beyond emis-
sions integrity and into social and environmental 
harms. For example, many land-based mitigation ac-
tivities have been criticized for failing to benefit local 
communities, and in some cases displacing indigenous 
residents (Enríquez-de-Salamanca 2024; Snyder 2023). 

Worries about the quality of credits issued under in-
dependent crediting programs have been raised since 

their inception (Gillenwater et al. 2007; Kollmuss and 
Bowell 2007). Early studies of the CDM (then the world’s 
largest carbon crediting program) also raised questions 
about credit quality (Schneider 2007). Retrospective 
studies in the mid-2010s identified significant issues 
with additionality (Spalding-Fecher et al. 2012), with 
one study suggesting that up to 73% of carbon credits 
issued under the CDM may not have represented valid 
mitigation (Cames, Harthan, Füssler, et al. 2016). Media 
reports from the time describe deceitful claims by proj-
ect developers as “standard practice” (McCully 2008), 
and in multiple instances third-party verifiers were sus-
pended from the CDM for approving projects that they 
suspected to be non-additional (Szabo 2010). Examples 
of non-additional CDM projects that were issued credits 
include coal-fired power plants in India and hydroelec-
tric dams in China constructed by state-owned power 
companies (Haya and Parekh 2011; McCully 2008). 

Why quality problems persist

Persistent quality issues—over time and across differ-
ent crediting programs—raise questions about the ef-
fectiveness of carbon credit markets as a tool for mit-
igating climate change, suggesting that these markets 
face systematic challenges. Some of these challenges 
are methodological in nature, including risks posed by 
adverse selection and perverse incentives. Others arise 
from potential conflicts of interest in how crediting pro-
grams operate. These challenges can be addressed 
through robust methodologies and effective program 
design and governance. A more difficult challenge is 
that crediting programs are almost always designed 
to serve multiple objectives, some of which can entail 
tradeoffs with respect to credit quality. Designing effec-
tive markets and allaying quality concerns requires an 
understanding of these tradeoffs.  

Adverse selection 

To determine a project’s additionality and quantify its 
mitigation impact, crediting programs compare it to a 
baseline scenario—i.e., a scenario characterizing the 
activities, and associated emissions, that would have 
occurred without the incentive to sell carbon cred-
its. Standard methods for determining baselines are 
prescribed by methodologies tailored to each project 
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type. However, even stringent methods are not infal-
lible, which makes them prone to adverse selection. 
Adverse selection can occur because credit sales will 
be especially appealing for projects which are either 
non-additional (i.e., they do not require carbon credits 
to be financially viable) or which have true baselines 
that are lower (less emitting) than crediting programs’ 
estimates (Millard-Ball 2013; Bushnell 2011; Montero 
1999). These projects need to do very little to claim 
emissions improvements and therefore will dispropor-
tionately opt into selling credits if they are not effective-
ly screened out by program rules. 

A recent example of adverse selection is the issuance 
of improved forest management credits for use in 
California’s cap-and-trade system. Stapp et al. (2023) 
identified that forests enrolled into the carbon credit-
ing program tended to have historically lower rates of 
harvest than forests that were used to set the baseline. 
Therefore, projects could generate credits against the 
baseline without needing to make any changes to how 
their forests were managed. A similar study by Coffield 
et al. (2022) found no evidence that forests enrolled in 
the program reduced their harvesting at all compared to 
past harvesting rates. In this case, rather than improv-
ing forest management, the crediting program simply 
selected forests that were already being managed in a 
less extractive way. 

Adverse selection is a major problem in carbon credit 
markets. Low-quality credits—those that are non-addi-
tional or overestimated—tend to be cheapest because 
they cost little to produce (Trexler et al. 2006).  If too 
many of these credits enter the market, they can drive 
prices down so much that high-quality, truly additional 
projects are no longer viable, potentially leading to mar-
ket failure. This problem is worsened because buyers 
often cannot judge credit quality themselves and must 
rely on third-party assessments. As a result, they dis-
count what they are willing to pay to account for the 
risk of bad credits (Akerlof 1970). This pushes out 
high-quality sellers while low-quality ones remain. Over 
time, if credits that look the same no longer represent 
the same emissions outcomes, the market stops func-
tioning properly.

Perverse incentives  

Carbon credit programs turn unregulated GHG emis-
sions reductions into a source of revenue, encouraging 
cuts that might not otherwise happen. But these incen-
tives can lead to unintended behavior. Developers may 
exaggerate baseline emissions or overstate reductions 
to earn more credits. Some may delay reducing emis-
sions now in hopes of earning credits later. In extreme 
cases, firms may even create new emissions just to 
get paid for reducing them. There is evidence of this 
happening. One study found that refrigerant factories 
increased production of HFC-23—a potent greenhouse 
gas—when they could earn credits for destroying it un-
der the Kyoto CDM (Schneider 2011). Another found 
that adipic acid production shifted to unregulated 
plants so they could earn credits for cutting emissions 
from byproducts (Schneider et al. 2010).

Conflicts of interest 

Nearly all carbon crediting programs require projects to 
undergo third party auditing. However, in most cases, 
third party reviews are paid for not by credit buyers or 
regulators but by project developers, creating a conflict 
of interest where auditors may treat project developers 
favorably to secure future business (Giles and Cogli-
anese 2025). A similar issue arises with methodology 
development. Under many crediting programs, method-
ologies are typically developed and submitted by proj-
ect proponents. This is a useful way to outsource the 
cost of developing a portfolio of methodologies cov-
ering multiple types of projects, but it can mean that 
methodologies will be favorable to project developers’ 
interests unless program staff or regulators effectively 
push back against lenient methods and assumptions 
(Cabiyo and Field 2025).

Tradeoffs involved in solving for multiple objectives 

As mentioned earlier, carbon crediting programs are 
designed with multiple objectives in mind. While their 
primary purpose is to facilitate the mitigation of cli-
mate change, secondary objectives include channeling 
investment into certain types of high-value mitigation 
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activities, cost containment (e.g., lowering the cost 
of compliance for regulated emitters in cap-and-trade 
systems), and supporting various constituencies that 
engage with carbon markets. However, satisfying sec-
ondary objectives can present tradeoffs with respect to 
climate impact and credit quality. 

When it comes to core quality criteria, for example, 
crediting programs can set a high bar by adopting strin-
gent additionality tests, conservative baseline method-
ologies, and rigorous permanence requirements. Doing 
so will tend to exclude lower quality projects from el-
igibility but can also inadvertently exclude some high 
quality projects (Trexler et al. 2006). 

For some projects, meeting stringent quality criteria is 
harder than for others—especially those often favored 
by policymakers or voluntary buyers. For example, na-
ture-based climate solutions can deliver social and en-
vironmental co-benefits, but they have more difficulty 
proving additionality, measuring impacts, and ensuring 
long-term results (Broekhoff and Zyla 2008). Avoided 
deforestation projects are a key example. They require 
estimating what deforestation would have been with-
out the project, but these baselines are highly uncertain 
because deforestation varies by location and economic 
conditions. As a result, crediting programs must choose 
between strict baselines that exclude many worthwhile 
projects or more lenient ones that allow broader partici-
pation but increase the risk of over-crediting.

Similar dynamics arise with additionality assessments. 
For some project types, such as engineered removals, 
there are extremely few incentives for project devel-
opment other than carbon credit revenue, making the 
underlying pool of non-additional projects very small. 
However, other activities, like renewable energy devel-
opment, have widespread business-as-usual deploy-
ment and therefore have large pools of non-additional 
projects. While supporting renewable energy may be 
desirable from a policy perspective—and there are cer-
tainly projects in need of carbon revenue—in practice it 
has proven difficult to effectively screen out the large 
number of non-additional projects. 

In short, crediting programs can implement rigorous 
tests with strict requirements to maximize quality, but 

they do so at the risk of limiting the supply of carbon 
credits, reducing the potential for cost containment, 
and excluding some valuable projects. In practice, 
many crediting programs have opted to employ more 
lenient standards because they are trying to solve for 
multiple objectives: practicality and feasibility, satisfy-
ing political constituencies, and channeling funding to 
preferred mitigation activities.

Raising the bar: New oversight bodies and rating 
agencies

Several initiatives have been launched since 2020 to ad-
dress quality concerns, establishing novel institutions 
and frameworks for bolstering supply-side integrity. 
Many of these initiatives have focused on the VCM but 
have the potential to influence compliance markets. 

In the lead-up to the COP26 climate conference in 
Glasgow, the Institute of International Finance, an asso-
ciation of global banks, launched the Taskforce on Scal-
ing Voluntary Carbon Markets (TSVCM).7 The TSVCM 
was high-profile initiative (backed by Mark Carney, then 
the UN Special Envoy for Climate Action and Finance) 
designed to scale voluntary carbon markets by ad-
dressing gaps in market governance and infrastructure 
and, importantly, boosting market confidence through 
the development of a new “high integrity” labelling sys-
tem. To fulfill the latter objective, the TSVCM disbanded 
to form the Integrity Council for the Voluntary Carbon 
Market (ICVCM) in 2022. 

In 2023, the ICVCM released a set of “Core Carbon Prin-
ciples” (CCPs) for high quality carbon credits (ICVCM 
2023). It has since assessed multiple independent cred-
iting programs and their standards against these CCPs. 
The ICVCM has also identified improvements needed in 
some standards, and carbon crediting programs have 
responded by revising their methodologies accordingly 
(Verra 2025a). 

The ICVCM’s efforts have been aided by other indepen-
dent assessment efforts, including the Carbon Credit 
Quality Initiative, which assessed the quality of multiple 
highly used methodologies in the VCM (most of which 
were rated poorly).8 In parallel, ICAO has assessed 
and approved multiple independent carbon crediting 
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programs for the purpose of generating eligible offset 
credits for CORSIA, the carbon offsetting scheme for 
international aviation (ICAO 2022). Under this process, 
ICAO excluded some methodologies used by these pro-
grams from eligibility, based on both policy and qual-
ity considerations. The ICVCM has adopted CORSIA 
requirements as a minimum benchmark for granting a 
CCP label. 

One challenge with these initiatives is their focus on 
methodologies. While improving methodologies and 
enhancing their stringency is essential for improving 
overall market quality, such efforts can overlook con-
siderable variations in the quality of individual projects 
registered under a single methodology. Non-additional 
projects may still be mistakenly registered, for example, 
under methodologies with stringent additionality tests. 
Conversely, studies have shown that not all projects 
registered under lenient methodologies suffer from 
over-crediting (West et al. 2020).

Because of this, there has been growing demand for 
quality assessments of individual projects. Since 2021, 
for-profit carbon credit rating services, like BeZero, Syl-
vera, and MSCI, have arisen to fill this need, providing 
project-level ratings for hundreds of projects. While 
different service providers have themselves adopted 
different proprietary (and at times inconsistent) rating 
schemes, they have generally pointed to common quali-
ty issues for individual projects and project types (Waw-
rzynowicz et al. 2023). 

Collectively, there is evidence that these various ini-
tiatives and rating services have had a positive effect, 
shifting VCM demand towards higher quality credits 
(Berends et al. 2025; Loffler and Joshi 2025). CCP-la-
beled credits, for example, demand a price premium, 
indicating a buyer preference for quality (Forest Trends’ 
Ecosystem Marketplace 2025). Buyers have also start-
ed to show stronger demand for recently issued credits 
(which may tend to be of higher quality) and credits is-
sued for projects certified to meet sustainable devel-
opment goals (Forest Trends’ Ecosystem Marketplace 
2025).  

Within compliance markets, the influence of these ini-
tiatives is still nascent. However, they may be useful for 

countries engaged in cooperative approaches under 
Article 6.2. For example, host countries could use as-
sessment frameworks like the ICVCM’s to inform their 
decisions about whether to authorize carbon credits as 
ITMOs (ICVCM 2024; Broekhoff and Spalding-Fecher 
2021).

DEMAND SIDE

Demand for carbon credits consists of voluntary de-
mand for climate commitments (like net zero pledges) 
and compliance demand to fulfill legal commitments 
or regulatory obligations. Voluntary buyers tend to use 
credits issued by independent crediting mechanisms, 
while most compliance systems require credits from 
UN- or government-administered programs. Some com-
pliance systems, however, also accept certain types of 
independently issued credits. 

Voluntary demand

Since the end of Kyoto’s first compliance period in 2012, 
the VCM has grown to account for the largest share of 
carbon credit demand (Wetterberg et al. 2025). The 
signing of the Paris Agreement in 2016 ushered forth 
a wave of corporate climate commitments, many of 
which prominently featured the use of carbon credits. 
In just four years between 2017 and 2020, spending in 
the VCM increased steadily, growing from $136 million 
to $534 million (Forest Trends’ Ecosystem Marketplace 
2025). During this same period, annual transaction 
volume in the VCM increased from under 50 million 
tons (Mt) CO2e in 2017 to over 200 Mt in 2020 (Forest 
Trends’ Ecosystem Marketplace 2025). Between 2020 
and 2021, VCM transaction volume more than doubled 
again, reaching over 500 Mt (Forest Trends’ Ecosystem 
Marketplace 2025). The growth of the VCM in 2021 was 
driven by a confluence of events leading to an influx of 
new market participants. That year the Science Based 
Targets Initiative (SBTi) launched its corporate decar-
bonization framework, leading over 750 companies to 
adopt more ambitious climate commitments (Harris 
2022). At the same time, the ICVCM was founded, in-
creasing already widespread optimism in the expand-
ing role of the VCM in climate action (Harris 2022). By 
2021, the VCM had come to account for up to 90% of 
total carbon credit demand (Wetterberg et al. 2025). 
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After peaking in 2021, VCM market activity declined sig-
nificantly. In 2024, only 84 Mt of credits were exchanged 
on the VCM, representing a nearly 85% decrease over 
the past four years (Forest Trends’ Ecosystem Market-
place 2025). Much of this decline has come because 
of increased scrutiny on the VCM brought on by highly 
publicized reports of widespread overestimation and 
additionality concerns (Greenfield 2023; Forest Trends’ 
Ecosystem Marketplace 2024). In 2021, forestry and re-
newable energy credits were the two most in-demand 
categories, both of which suffered from especially 
severe integrity issues (West et al. 2020; Calel et al. 
2021; Forest Trends’ Ecosystem Marketplace 2022). 
Between 2021 and 2022, demand for forestry credits 
dropped 40% (Carew 2024). The extensive media cov-
erage given to the issues with carbon credits created a 
reputational risk for buyers, most of whom themselves 
faced challenges distinguishing good credits from 
bad. A 2023 survey by Bain and Company found that 
55% of potential carbon credit buyers identified lack of 
transparency and inconsistent quality standards as key 
barriers to participation in the VCM (World Economic 
Forum 2023). Meanwhile, 40% of companies believed 
that engaging with the VCM presented a reputational 
risk (World Economic Forum 2023).

In addition to reputational damage, many potential 
participants likely avoided the VCM due to legal risk. 
The early 2020s saw an uptick in class action lawsuits 
against companies for making false environmental 
statements (Tarantino et al. 2025). Many of these law-
suits specifically focused on the use of carbon credits 
in carbon neutrality claims. For example, a 2023 suit 
against Delta Airlines alleged that the company’s use 
of low-quality credits made its carbon neutrality claim 
false or misleading (Berrin v. Delta Airlines, Inc. 2023). 
Since 2022, Delta has ceased its voluntary carbon cred-
it purchases (Delta Airlines 2023). 

Macroeconomic headwinds may also have contributed 
to the slowdown in the VCM. In 2020 and 2021, gen-
erous fiscal stimulus and low interest rates in the U.S. 
drove corporate profit margins to the highest level in a 
decade (Palazzo 2023). As the global economy cooled 
in 2022, corporate budgets tightened. In a 2023 survey 
of nearly 1,500 executives by Google, about 45% of re-
spondents reported that the current economic climate 
was “regressing sustainability efforts” (Keeble 2023).

Despite declining credit purchases in recent years, there 
is reason to believe that strong underlying demand in 
the VCM still exists. One signal is that VCM credit re-
tirements have largely remained steady at over 180 Mt 
per year since 2021 (Forest Trends’ Ecosystem Market-
place 2025), indicating that even as companies scale 
back their purchases, they continue to use their exist-
ing pools of credits to offset their emissions. Another 
promising signal is growing demand for high-integrity 
credits. Substantial price premiums have emerged for 
credits with reliable third-party certification, reflecting 
buyers’ increasing desire for quality assurance (Calyx 
Global and Clear Blue Markets 2026). In 2024, when the 
first wave of ICVCM CCP-approved credits were issued 
for landfill gas destruction, the market saw a 300% in-
crease in demand for waste disposal credits (Forest 
Trends’ Ecosystem Marketplace 2025). 

As the pool of high-quality credits grows and integrity 
initiatives provide more reliable information to buyers, 
the VCM may see a recovery of transaction volumes. 
However, uncertainty in the global economy remains 
an issue, and the stance of the current U.S. adminis-
tration presents an additional challenge for companies 
engaged in climate action. In 2025, major firms doing 
business in the U.S. have stepped away from environ-
mental, social, and governance (ESG) initiatives and 
many have gone quiet about—but not eliminated—their 
climate commitments (Rives 2025; The Economist 
2025). As a consequence, the VCM remains in a deli-
cate place. The integrity and transparency of the mar-
ket is improving, but external factors may continue to 
constrict demand. 

Compliance demand

Within compliance markets, most carbon credit de-
mand is currently driven by carbon pricing policies, in-
cluding national and regional ETSs. The most common 
form of ETS is the cap-and-trade model.9 In a cap-and-
trade system, the government sets an emissions cap 
and then issues emissions allowances equal to the cap. 
Allowances are distributed to firms through auctions, 
free allocations, or a combination. At the end of a com-
pliance period, regulated firms must surrender allow-
ances equal to their carbon emissions or face monetary 
penalties. In some ETSs, regulated entities can submit 
carbon credits in place of or in addition to emissions 
allowances to help fulfill their compliance obligations. 
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FIGURE 4 
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ETS operators incorporate carbon credits into their sys-
tems for several reasons, which have already been dis-
cussed—namely, to channel investment to specific sec-
tors, contain costs for ETS-covered firms, and support 
important political constituencies. As of this writing, 
out of the 38 ETSs in force globally, 24 allow for the use 
of carbon credits as a compliance option (ICAP 2025). 

Within any  given ETS, carbon credit demand is deter-
mined by the permitted use of credits and the scarcity 
of credits relative to emissions allowances. Most ETSs 
impose supplementarity limits, allowing only a certain 
percentage of each regulated source’s compliance ob-
ligations to be met with carbon credits. Of the 24 ETSs 
that incorporate carbon credits, only seven—in Austra-
lia, Tokyo, Saitama, Kazakhstan, Indonesia, Canada, 
and the province of Alberta—allow credits to be used 
for more than 70% of compliance obligations (ICAP 
2025). Of the remaining 17 systems that allow carbon 
credits, nearly all allow them only for a small portion 
of compliance obligations, usually less than 15% (ICAP 
2025). In all systems, except South Korea’s ETS, carbon 

credits must be sourced domestically from a directly 
linked governmental crediting program (Wetterberg et 
al. 2025). 

As of 2024, the ETS with the greatest carbon credit de-
mand is California and Québec’s linked cap-and-trade 
system. In the compliance period from 2021 to 2023, 
covered entities in California and Québec surrendered 
39.8 Mt of carbon credits (ICAP 2025). Other major 
sources of ETS carbon credit demand are South Korea’s 
ETS, which saw 7.6 Mt of credit retirements in 2022 
(ICAP 2025), Australia’s ETS which saw 7.1 Mt of retire-
ments from 2023 to 2024 (CER 2025), and China’s ETS 
which saw 3.72 Mt of retirements from 2021 to 2022 
(MEE 2024). Table 1 contains more information on car-
bon credit use in key ETSs. 

Generally, carbon credits will be purchased in compli-
ance systems only when their price is less than or equal 
to the price of allowances. For example, in California 
and Québec’s linked cap-and-trade system, a stricter 
emissions cap drives higher allowance prices, making 

ETS Max carbon 
credit usage

Actual carbon 
credit usage*

Carbon credit 
retirements

Carbon credit 
pricing ($/ton)**

Allowance pricing 
($/ton)**

California 4% 3.1% (CARB 
2024)

26.2 Mt (2021-2023) 
(CARB 2024) 

$20.9 $29

Québec*** 8% 7.73% (MELC-
CFP 2024)

13.6 Mt (2021-2023) 
(MELCCFP 2024) 

$20.9 $29

China 5% 0.037% (MEE 
2024)

3.72 Mt (2021-2022) 
(MEE 2024) 

$12.3-$14.8 (Sen-
gupta 2025)

$12

Australia 100% 83.5% (CER 
2025)

7.1 Mt (2023-2024) 
(CER 2025)

$19.8-$25.9 $22

Korea 5% 1.29% (ICAP 
2025) 

7.6 Mt (2022) (ICAP 
2025) 

$6.2-$17.1 $6

Kazakhstan 100% 0% (AIFC 2025) 0 Mt (AIFC 2025) N/A $1

Carbon Credit Demand in Selected ETSs

TABLE 1

SOURCES: Max carbon credit usage (ICAP 2025); carbon credit and allowance pricing (World Bank 2025).  
*During period when carbon credit retirements are shown; **Approximate allowance pricing shown as of August 2025; 
***California and Québec share compliance instruments.
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carbon credits significantly less expensive and there-
fore used at nearly the maximum allowed amount. On 
the flipside, in China and South Korea’s ETSs, where 
emissions caps are less strict, carbon credits trade 
at equal or higher prices than allowances and conse-
quently see a small fraction of their possible use. 

Carbon credit supply restrictions also impact the use 
of offsets across different ETSs. The rules and regula-
tion of governmental crediting programs determine the 
scarcity of credit supply. Crediting programs with more 
lenient processes for approving projects tend to gener-
ate more credits, while programs with stricter require-
ments tend to approve fewer credits. For example, in 
Oregon’s ETS, “Climate Community Investment” credits 
can only be issued by a select group of approved non-
profits and have a set price of $129 (ICAP 2025). Even 
though Oregon allows the credits to be surrendered for 
up to 15% of compliance obligations, it is likely that the 
actual quantity of credits produced and surrendered 
will be far lower owing to their high price (ICAP 2025). 10

The EU ETS, the first compliance system to incorporate 
carbon credits, illustrates how the relative scarcity of 
credits and allowances can shape demand. In Phase 
I, from 2005 to 2007, the EU ETS allowed businesses 
to surrender Kyoto CER credits for up to 100% of their 
compliance obligations (Directive 2004/101/EC 2004). 
However, not a single CER was surrendered in Phase I 
because the emissions cap was set too high, and nearly 
all businesses were issued 100% free emissions allow-
ances (La Hoz Theuer et al. 2023). Because the sup-
ply of allowances ended up exceeding total emissions, 
the price of allowances fell to zero towards the end of 
Phase I, and demand for carbon credits was rendered 
non-existent (European Commission, n.d.).

In Phase II, from 2008 to 2012, the EU ETS emissions 
cap was lowered, and issuances of free allowances 
were reduced, pushing up the price of allowances (Eu-
ropean Commission, n.d.). Simultaneously, the supply 
of Kyoto CERs and ERUs also increased over 7-fold, 
driven mostly by non-additional renewable energy and 
industrial gas destruction projects in Asia (World Bank 
2025; UNEP 2013; Cames, Harthan, Fussler, et al. 2016). 
At the beginning of Phase II, Kyoto CERs and EU allow-

ances traded at similar prices. By the end of 2012, the 
price of an EU allowance was around €5/ton while the 
price of a CER was less than €0.5/ton (Patnaik 2023; 
Kainou 2022). This allowed firms to cheaply substitute 
carbon credits for allowances and save excess allow-
ances for future use. In addition, some firms that used 
carbon credits for compliance also sold off EU allow-
ances, exploiting the price difference between credits 
and allowances and capturing surplus rents as a result 
(Patnaik 2023). In total, EU businesses surrendered 
1.058 gigatons of mostly non-additional Kyoto credits 
to meet their compliance obligations in Phase II (ICAP 
2025).

The early phases of the EU ETS demonstrated the 
challenges of incorporating carbon credit use into 
ETSs. In Phase I, an inflated emissions cap rendered 
carbon credits meaningless. In Phase II, oversupply 
of low-quality credits risked undermining the integrity 
of the emissions cap, enabled firms to reap arbitrage 
gains on the price differential between EU allowances 
and Kyoto credits, and allowed firms to save allow-
ances for future compliance periods (Patnaik 2023). 
Following 2012, the EU ETS implemented stricter re-
strictions on carbon credit use. In Phase III, an EU-wide 
supplementarity limit was applied, capping total carbon 
credit use at just over 500 Mt (ICAP 2025). The EU also 
implemented additional qualitative limits, allowing only 
credits from projects in least developed countries and 
banning the use of industrial gas credits (ICAP 2025). 
After 2020, with the Kyoto Protocol largely dormant, the 
EU ETS paused its use of carbon credits altogether. 

The EU ETS experience influenced the design of subse-
quent compliance systems and demonstrated the ne-
cessity of implementing strict quantitative and qualita-
tive limits governing the use of carbon credits. Instead 
of relying on Kyoto’s Flexible Mechanisms, most major 
ETSs implemented after 2012 (including California’s, 
Australia’s, and Korea’s) were linked with their own gov-
ernmental crediting mechanisms. By developing their 
own mechanisms, governments could tailor crediting 
programs to achieve specific policy objectives and ex-
ercise tighter control over supply. However, the prolifer-
ation of government-administered programs created a 
highly fragmented ecosystem of compliance demand. 
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In today’s market, compliance demand is primarily driv-
en by national ETSs. In the future, international agree-
ments are likely to play an expanding role. Countries 
will soon be able to buy Article 6.4 credits to help meet 
their NDCs, and many countries are already beginning 
to set up agreements to purchase ITMOs. By the end 
of 2023, 67 countries had signed Memorandums of Un-
derstanding or bilateral agreements related Article 6.2 
ITMO transfers (Wetterberg et al. 2025). As the PACM 
reaches operationalization, countries may also look to 
once again reintegrate UN-issued credits into their do-
mestic ETSs (Fursman et al. 2025).

Alongside the Paris Agreement NDCs, CORSIA—the 
carbon offsetting scheme for aviation—could be anoth-
er major source of international compliance demand. 
CORSIA’s first compliance phase, which ends in 2026, 
includes voluntary participation by 129 countries and 
is expected to generate 100-150 Mt of credit demand 
(ICAO 2024b; Legrady 2025).11 Unlike governmental 
ETSs and Article 6, which are linked to their own cred-
iting programs, CORSIA accepts credits from the six 
largest independent crediting programs. However, un-
like the independent credits used in the VCM, CORSIA 
Eligible Emissions Units must have Corresponding Ad-
justments applied (ICAO 2024a). This means that air-
lines purchasing credits for CORSIA compliance may 
only draw from a subset of credits available on inde-
pendent registries. Currently, only 15.8 Mt of CORSIA 
eligible credits have been produced, all from jurisdic-
tional REDD+ projects in Guyana (Sylvera 2025). With 
credit retirements for the first compliance period due 
in 2028, it remains to be seen if credit supply will grow 
sufficiently to match projected demand (ICAO 2025). 

Demand-side challenges: The potential for 
“mitigation deterrence”

Because the effect of GHG emissions is global, it does 
not matter in principle whether an emissions reduction 
target is achieved directly at certain sources or through 
a combination of direct reductions and carbon credits. 
In practice, however, this logic does not always hold, es-
pecially when offsets are used to justify added invest-
ment in high-carbon infrastructure or when they create 
disincentives for regulatory action. The potential of car-

bon credit use to distract from higher-value mitigation 
efforts is often referred to as “mitigation deterrence.”

For example, regulatory targets for reducing GHG 
emissions are often set with the objective of driving 
systemic changes needed to decarbonize certain fa-
cilities, systems, or sectors. When emitters can meet 
reduction obligations by offsetting, however, they may 
delay direct investments in low-carbon technologies at 
their own facilities or make investments in high-carbon 
equipment or infrastructure. At an international level, 
for example, concerns have been raised about whether 
the EU’s use of international carbon credits could de-
tract from domestic mitigation efforts needed to align 
the EU’s economy with Paris Agreement targets (De 
Grandpré and Senne 2026).  

Regulatory programs have typically addressed the risk 
of mitigation deterrence by setting supplementarity lim-
its capping the percentage of compliance obligations 
that can be met with carbon credits. The problem is that 
most supplementarity limits have in practice not been 
very stringent, because even a small percentage of al-
lowed carbon credit usage can translate into a large 
percentage of total mitigation achieved. For example, 
if an emissions cap is set 10% below business-as-usu-
al emissions (the emissions that would have occurred 
without the cap), then allowing carbon credits for up 
to 8% of compliance obligations could translate to 
80% of all avoided emissions.12 Precisely this scenar-
io was projected at the outset of California’s cap-and-
trade program, where according to one analysis, the 
program’s initial 8% limit on carbon credit usage could 
have amounted to 85% of all reductions achieved be-
tween 2013 and 2020 (Mulkern 2011). 

Another form of mitigation deterrence can arise if the 
sellers of carbon credits resist policies—such as carbon 
taxes or regulation—that would compel mitigation and 
therefore cut off their revenue streams (because their 
actions would no longer be additional). This is especial-
ly counterproductive where regulation would be more 
comprehensive and effective, e.g., by driving mitigation 
at all firms in a targeted sector, not just those opting 
into a carbon crediting program. In a similar vein, at 
an international level, countries could be discouraged 
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from adopting more ambitious NDCs if they believe do-
ing so would make it harder to attract carbon finance 
under Article 6 (Warnecke et al. 2018; Fearnehough et 
al. 2020). That said, there is little empirical evidence on 
the degree to which carbon crediting programs have 
contributed to these dynamics. 

Concerns about mitigation deterrence extend to the 
VCM. For example, many companies with net zero 
emissions targets, which are among the most active 
purchasers of carbon offsets (Gabbatiss and Pear-
son 2023; Trencher et al. 2023; Ferris 2024), are vague 
about whether they plan to reduce emissions directly 
or offset them (Day et al. 2023, 2022; Hale et al. 2022). 
According to a 2021 survey, nearly nine in 10 compa-
nies viewed the use of offsets as an important part of 
achieving net zero strategies, including 56% that viewed 
use of carbon offsets as having “the highest potential 
for my company in the long-term” (IETA 2021, 15). How-
ever, consumers can be misled if companies imply they 
are reducing their own emissions but instead are failing 
to make investments needed to decarbonize their own 
operations and value chains. This has led to a growing 
consensus that companies should follow a “mitigation 
hierarchy,” under which credits are only used to net out 
hard-to-abate emissions or provide additional contribu-
tions to global mitigation.

Net Zero commitments and the “mitigation 
hierarchy”

Since 2020, multiple initiatives have formed to encour-
age—and set guidelines for—the adoption of net zero 
emissions commitments by companies, financial in-
stitutions, and other “non-state” actors (Broekhoff and 
Verkuijl 2024; Hale et al. 2022). While details differ 
across these initiatives, they all align on the need to 
follow a mitigation hierarchy: actors must first reduce 
their value-chain or territorial emissions, typically in line 
with “science-based” targets, and only use carbon cred-
its to support removals needed to net out hard-to-abate 
emissions or provide additional contributions to global 
mitigation. For example:

	y The UN Race to Zero campaign suggests that 
actors can achieve net zero if they reduce their 
attributable emissions in line with global pathways 

that limit global warming to 1.5⁰C and fully offset 
any remaining emissions with GHG removals. As a 
“leadership practice” actors may use high-quality 
carbon credits to support additional mitigation—
such as by protecting nature, restoring peatlands, 
or ending deforestation—but such use may not 
substitute for reductions in attributable emissions 
(Race to Zero 2022; Race to Zero Expert Peer Re-
view Group 2022).
	y The International Organization for Standardization’s 

2022 Net Zero Guidelines recognize the use of car-
bon credits to support “additional voluntary action” 
but not to claim achievement of net zero targets, 
except when using removals to offset residual 
emissions (ISO 2022).
	y The UN High Level Expert Group on the Net Zero 

Emissions Commitments of Non-State Entities 
suggests that carbon credits “cannot” be counted 
towards interim, science-aligned reduction targets, 
but they may be used to “counterbalance” residual 
emissions with removals to achieve net zero. At 
the same time, actors are strongly encouraged to 
use carbon credits to “balance out” their emissions 
prior to achieving net zero as long as they continue 
to meet interim targets (UN HLEG 2022).
	y The SBTi Net Zero Standard adopts similar require-

ments, suggesting that carbon credits may be used 
to “neutralize” residual emissions but cannot be 
used as a substitute for meeting science-based 
emission reduction targets (SBTi 2023). In parallel, 
the SBTi developed a framework for “beyond value 
chain mitigation” (BVCM), which encourages (but 
does not require) actors to contribute to addition-
al mitigation efforts, including through the use of 
carbon credits (Benson et al. 2024). 

Prescribing a mitigation hierarchy guards against the 
risk that actors will use carbon credits in lieu of making 
needed investments in decarbonizing their value chains 
or economies. The hierarchy ensures that credits are 
only used for mitigation beyond prescribed targets or 
in circumstances where direct reductions are truly in-
feasible.

However, most net-zero plans treat “beyond value 
chain mitigation” as optional because it adds extra costs to 
already ambitious goals. This raises concerns that strict 
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mitigation hierarchies could reduce how  much  compa-
nies are willing to invest in global mitigation efforts, espe-
cially in developing countries. In addition, requiring com-
panies to fully decarbonize their value chains in line with 
science-based targets may discourage action altogether, 
since many see these targets as too difficult to achieve 
(Broekhoff and Verkuijl 2024). 

To respond to these concerns, the Voluntary Carbon Mar-
kets Integrity Initiative (VCMI) developed a framework in 
2023 that seeks to recognize companies for ambitious 
use of carbon credits. The framework requires compa-
nies to set and achieve science-aligned targets for their 
value chain emissions and recognizes companies that 
purchase and retire carbon credits in proportion to their 
remaining emissions (VCMI 2025b). In conjunction, the 
VCMI has proposed a scheme under which companies 
that are failing to meet targets for their broader value 
chain (“Scope 3”) emissions—which are often the most 
difficult to influence—may still receive recognition if they 
use carbon credits to bridge the gap (VCMI 2025a). 

The VCMI’s approach simultaneously seeks to incentivize 
ambitious use of carbon credits in line with a mitigation hi-
erarchy while creating space to use credits to offset emis-
sions where a company is off track in its targets. However, 
few companies have signed up for certification under the 
VCMI, and their approach of allowing carbon credits when 
participants fail to meet value chain targets has been crit-
icized as too lenient (Dufrasne 2024). 

Sorting out voluntary claims related to carbon 
credit use

As some terminology used by net zero initiatives may sug-
gest (e.g., carbon credits may “neutralize,” “balance out,” 
“counterbalance,” or “compensate for” emissions), the 
introduction of a mitigation hierarchy has spurred related 
debates about how companies should characterize their 
use of carbon credits (Trouwloon et al. 2023; Kreibich et al. 
2022). Although carbon credits have conventionally been 
used for offsetting, a contingent of civil society groups 
has argued that risks of mitigation deterrence could be 
reduced if they are treated simply as a form of mitigation 
finance, or “mitigation contributions,” without any implied 
offsetting claims (Carbon Market Watch 2025; Blanchard 
et al. 2024).

There are multiple arguments for this. Initial proposals to 
treat carbon credits as “contributions” arose from con-
cerns about double claiming under the Paris Agreement 
(Kreibich and Obergassel 2019). Double claiming can oc-
cur when both a credit buyer and a national government 
count the same mitigation towards their respective GHG 
reduction targets. This double counting arguably makes 
offsetting claims untenable (although this has been hot-
ly debated within the VCM). However, a buyer could still 
legitimately claim to be “contributing” to the achievement 
of the national government’s mitigation targets (Kreibich 
and Hermwille 2021; Fearnehough et al. 2020; Brander et 
al. 2022; Broekhoff et al. 2024). 

Apart from potential double claiming, the idea of making 
“contributions” is implied by arguments that companies 
should follow a mitigation hierarchy and only use carbon 
credits to support “beyond value chain mitigation.” Some 
observers argue that using carbon credits simply to con-
tribute to global mitigation is conceptually more defensi-
ble than offsetting (Gillenwater 2024).

A final argument is based on carbon credit quality con-
cerns. According to this argument, treating carbon credits 
as mitigation “contributions” can avoid the reputational 
risks of (intentionally or unintentionally) using low-quali-
ty credits to make offsetting claims, which imply that real 
reductions in a company’s own emissions were displaced 
by false assertions about external mitigation impacts. 
Contributions, by contrast, imply mitigation that is above 
and beyond what companies have committed to with re-
spect to reducing their value chain emissions, avoiding 
any risk of a tradeoff (Chagas et al. 2025a; Macintosh et 
al. 2025a; Blanchard et al. 2024; Benson et al. 2024).

Despite these arguments, the VCM has been reluctant 
to embrace contribution claims. Such claims are widely 
perceived to be less valuable than offsetting or compen-
sation claims. Thus, although the debate may seem se-
mantic, it has practical implications. A shift to contribution 
claims, for example, may make companies less inclined to 
use carbon credits and depress demand for them. Further 
work is needed to clarify the definition and value of appro-
priate claims and identify options that support companies 
and other organizations to pursue climate action in ways 
that adequately address concerns about mitigation deter-
rence (Chagas et al. 2025a). 
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Three decades of experience illustrate the promise and 
perils of using project-based carbon credit markets to 
drive action on climate change. On the one hand, reg-
ulatory and voluntary markets around the world have 
mobilized billions of dollars of investment in projects 
that have deployed renewable energy, eliminated large 
sources of industrial GHGs and methane, enhanced 
energy efficiency, protected forests and other ecosys-
tems, removed CO2 from the atmosphere, and generat-
ed multiple human health and environmental benefits. 
On the other hand, these markets have suffered from 
persistent concerns that their benefits have been over-
stated and that they have distracted from (what could 
have been) more productive mitigation efforts. 

This lack of perfection does not mean these markets 
are not useful. Multiple studies, for example, have 
found that two major project categories—clean cook-
stoves and avoided deforestation projects—have re-
duced emissions and provided benefits to local com-
munities, despite being issued too many credits (Tang 
et al. 2025; Floess et al. 2023; Gill-Wiehl et al. 2024; 
Greenfield 2025). This suggests the need for construc-
tive reform and engagement, not abandonment. Carbon 
credit markets are likely to remain an essential mecha-
nism for facilitating voluntary climate action and con-
tinue to serve as a key tool for policymakers to attract 
carbon finance, complement carbon pricing policies, 
and drive mitigation investments in priority sectors, in-
cluding nature-based climate solutions. They need to 
be developed and regulated with imperfections in mind 
and with an eye towards larger policy objectives. 

Looking forward, it is important to understand what 
can be done to further improve carbon market perfor-
mance and how to manage risks related to low credit 
quality and mitigation deterrence. Key areas for future 
development include continued support for emerging 
governance bodies and market infrastructure, improv-
ing government oversight and regulation, and contin-
ued development of a common architecture for carbon 
credit markets under Article 6.

FURTHER DEVELOPING CARBON 
CREDIT MARKET GOVERNANCE AND 
INFRASTRUCTURE

Current governance of carbon credit markets is a patch-
work of governmental and non-governmental actors of-
fering certifications, standards, and guidance that are 
often unaligned with wider regulatory frameworks and 
policy objectives (Johnstone et al. 2025; Ahonen et al. 
2022). This decentralized governance may be partly re-
sponsible for ongoing quality challenges and debates 
around responsible use of carbon credits. It makes it 
difficult for markets to align around common mitigation 
priorities and the policy tradeoffs that come with them. 

Various non-governmental initiatives are moving to-
wards consolidated governance structures. As noted 
above, multiple independent oversight bodies and rat-
ing services are beginning to address quality issues 
and bring greater transparency to the VCM. They are 
also continuing to address and find common ground 
on questions related to appropriate uses and claims for 
carbon credits. It may take time for these initiatives to 
coalesce around common criteria, but they are already 
having a positive effect in raising quality standards.

Greater alignment in carbon credit markets may also be 
aided by initiatives that enable these markets to scale 
based on common standards, infrastructure, and objec-
tives. For example, the Coalition to Grow Carbon Mar-
kets (a project of the VCMI) was launched in 2025 to 
help develop market infrastructure needed to support 
greater confidence, including transparency initiatives, 
data platforms, rating services, insurance, and risk 
management tools (Coalition to Grow Carbon Markets 
2025). In addition, governments and multilateral insti-
tutions like the World Bank are establishing data sys-
tems, such as the Climate Action Data Trust and Com-
mon Data Open Protocol, to facilitate interoperability 
across registries and carbon crediting programs (Car-
bon Markets Infrastructure Working Group 2025; World 
Bank and Carbon Markets Infrastructure Working Group 
2025).

Part 3: Future directions
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Another emerging practice that could help align car-
bon credit markets and increase their impact is the 
formation of carbon credit buyers’ coalitions and re-
lated investment vehicles, which pool capital to sup-
port large-scale forward purchasing commitments. 
Examples include the Frontier coalition, which targets 
development of engineered, high-durability removal ac-
tivities, and Symbiosis, a large-scale coalition focused 
on advance market commitments for nature-based re-
movals.13 The LEAF Coalition pools private sector and 
government funding to support jurisdiction-wide efforts 
to stop tropical deforestation. The now-dormant Energy 
Transition Accelerator—a U.S. government-supported 
initiative that aimed to use carbon credits to support 
power sector transitions (including coal plan retire-
ments) in developing countries—established guidance 
and methodologies that could be leveraged in the fu-
ture.14

Demand aggregation of this sort has the potential to 
drive decarbonization in hard-to-abate sectors and en-
able sectoral transitions (Axelsson, Wigg, et al. 2024). 
These approaches are increasingly being endorsed by 
initiatives like Oxford Net Zero (Axelsson, Wagner, et 
al. 2024) and the Coalition to Grow Carbon Markets, 
which advocates for “engaging in buyers’ and investors’ 
networks to aggregate and scale demand, including 
through advanced purchase commitments and inno-
vative financing models, to help channel capital into 
emerging markets and developing economies through 
impactful and fair transactions” (Coalition to Grow Car-
bon Markets 2025).

Other innovations in market infrastructure could also 
help to boost confidence and alignment around com-
mon standards. New insurance mechanisms, along with 
carbon credit portfolio management practices, promise 
better management of over-crediting risks (Cabiyo and 
Field 2025). Likewise, to address ongoing permanence 
concerns, the American Forest Foundation is exploring 
development of a global “permanence trust” that could 
fund long-term monitoring and compensation for proj-
ects subject to reversal risks (Truitt and Riley 2025).

IMPROVING GOVERNMENT OVERSIGHT 
AND REGULATION

Ultimately, governments and multilateral institutions 
are best positioned to provide robust governance and 
oversight of carbon credit markets. Governments can 
facilitate harmonization of standards for credit quality, 
including alignment with standards being developed 
under the PACM, and establish regulatory guardrails 
for upholding these standards (Wetterberg et al. 2025; 
Johnstone et al. 2025). This is the goal, for example, 
of the UNDP’s High-Integrity Carbon Markets Initiative 
(UNDP 2023). Governments can clarify in legal terms 
how companies may credibly use carbon credits (in-
cluding associated claims), identify priorities for volun-
tary climate action, and promote international collabo-
ration in the use of carbon markets (Wetterberg et al. 
2025). Through regulation, they can also identify a clear 
policy role for carbon markets (including the VCM) and 
help ensure they operate efficiently, effectively, and in 
line with global climate goals (Johnstone et al. 2025). 
International initiatives like the recently announced 
Open Coalition on Compliance Carbon Markets could 
help to foster a robust network of governmental over-
sight.15

Examples of advances in government oversight include 
the U.K., the EU, and Australia. For voluntary markets, 
this oversight has often taken the form of regulating 
consumer-facing claims based on carbon offsetting. 
For example, in the U.K., the Committee of Advertis-
ing Practice issued guidance requiring advertisers to 
specify whether climate claims are based on offset-
ting (CAP 2023). The EU has taken the more sweeping 
step of banning all claims that a product is “net-zero” 
or “carbon neutral” based on offsetting (Directive EU 
2024/825 2024). In adopting regulations, governments 
often seek to ensure accountability for actors who 
abuse carbon markets, although some measures may 
create a perception of reputational risk that discour-
ages well-meaning companies from engaging with the 
VCM. 
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MOVING TOWARDS INTEGRATION

Finally, governments and multilateral institutions can 
actively support efforts to integrate voluntary and 
compliance markets. Governments in the U.K., EU, and 
Australia have created government-administered, proj-
ect-based carbon credit markets designed to serve 
voluntary demand. In the U.K., the government-admin-
istered Woodland Carbon Code (WCC) provides meth-
odologies for nature-based removal projects intended 
for the voluntary market. The mechanism is paired with 
a £50 million fund to guarantee demand by allowing 
project developers to sell credits directly to the govern-
ment (Wetterberg et al. 2024). The EU’s Carbon Remov-
al and Carbon Farming Regulation (CRCF) is a similar 
program designed to build a pipeline of high-quality 
removal credits (Regulation EU 2024/3012). The Aus-
tralian Carbon Credit Unit (ACCU) Scheme is a govern-
ment-administered voluntary carbon crediting program 
supporting mitigation projects in the energy, transport, 
and land-use sectors. 

While these programs are designed to serve voluntary 
demand, they lay a foundation for regulatory com-
pliance. Credits issued under the ACCU Scheme, for 
example, can be used by large industrial facilities to 
comply with Australia’s Safeguard Mechanism (Clean 
Energy Regulator 2025). In the future, WCC and CRCF 
credits may similarly qualify for meeting regulatory obli-
gations. These kinds of programs—which could be rep-
licated in the U.S. and other jurisdictions—promote the 
alignment of voluntary and compliance markets around 
common policy objectives. 

Further opportunities for integrating voluntary and com-
pliance markets are arising under Article 6 of the Paris 
Agreement. Some governments, including Colombia 
and South Africa, already accept credits issued by in-
dependent crediting programs for meeting compliance 
obligations under domestic carbon pricing programs 
(Verra, n.d.). This practice could grow, as multiple coun-
tries look to these programs to generate credits that 

may be traded as ITMOs under Article 6.2. The Article 
6.2 Crediting Protocol, co-developed by the government 
of Singapore and two independent crediting programs 
(the Gold Standard and Verra), clarifies how govern-
ments can utilize third-party registry systems to imple-
ment ITMO trades (Verra 2025b). ICAO has already set 
a precedent for this by recognizing independent carbon 
credits—backed by Corresponding Adjustments from 
host countries—for compliance under the CORSIA pro-
gram. 

Relying on independent crediting programs affords 
governments a “turnkey” option to participate in inter-
national carbon markets under Article 6 without need-
ing to invest in separate domestic program architecture 
and administrative systems (PMR 2015; Partnership for 
Market Readiness 2021). At the same time, by estab-
lishing rules and procedures for what kinds of projects 
they will authorize for Article 6.2 trades, they can help 
steer investment from both compliance and voluntary 
buyers (who may be inclined to seek recognition for 
supporting government policy objectives). Over time, 
this could lead to growing convergence between com-
pliance and voluntary markets.

In a similar vein, standards developed under Article 
6 could help to address carbon credit quality issues 
across compliance and voluntary markets. Proposed 
methodological standards under the PACM, for ex-
ample, seek to rectify shortcomings that plagued the 
CDM by requiring rigorous additionality tests, baselines 
aligned with Paris Agreement goals, stringent monitor-
ing and accounting practices, and robust procedures 
for governance and stakeholder consultations (UNFC-
CC 2025a, 2025b, 2025c). Whether these standards set 
a common bar for quality will depend on how widely 
they are adopted, including under Article 6.2, which al-
lows countries to mutually agree to alternative crediting 
standards from the PACM. Ultimately, the convergence 
and integration of carbon credit markets will hinge on 
governments agreeing to common standards and ob-
jectives. 
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Achieving climate targets will require leveraging mit-
igation opportunities across sectors, investing in na-
ture-based solutions, and deploying durable carbon 
removal (IPCC 2022). Effective project-based carbon 
credit markets could be key tools for realizing these 
goals. Decades of experience demonstrate that car-
bon credit markets are valuable but imperfect instru-
ments. Historically, they have often been designed 
poorly and used irresponsibly in ways that undermine 
their integrity and effectiveness. However, with proper 
support, oversight, and regulation, they can serve as 
effective mechanisms to advance policy objectives, 
support mitigation, and provide climate finance to 
countries and communities in need. 

The heightened scrutiny of credit quality that has 
emerged in recent years provides an opportunity to re-
form markets towards greater environmental integrity. 
Initiatives like the Integrity Council for the Voluntary 
Carbon Market, the development of third-party rating 
services, and the tightening of standards under Arti-
cle 6.4 all represent important steps toward building 
more impactful markets. Government-administered 
voluntary crediting programs, like the U.K.’s Woodland 
Carbon Code and the EU’s Carbon Removal and Car-
bon Farming program, could also play an important 
role in expanding high-quality supply. Continued ac-
ademic research investigating carbon credit quality 
will be crucial for assessing the effectiveness of these 
measures. 

Recent criticism levied at the irresponsible use of car-
bon credits also offers a necessary push for companies 
and governments to reassess the role of carbon credits 
in broader climate strategies. Carbon credits have often 
been used to make misleading claims about companies’ 
progress in decarbonizing their own operations. These 
claims have at times backfired, inviting legal and repu-
tational scrutiny and undermining trust in carbon credit 
markets. The adoption of mitigation hierarchies, aimed 
at ensuring carbon credits are only used to provide addi-
tional contributions to global mitigation or offset hard-to-
abate emissions, offer a promising roadmap for respon-
sible use. An increasing number of governments are also 
regulating claims made using carbon credits, protecting 
consumers while providing legal clarity for corporate 
buyers. 

Going forward, governments can continue to play an im-
portant role in supporting and developing carbon credit 
markets. Active governance and oversight are needed to 
support trust and integrity. Governments can help align 
markets under common standards and build market in-
frastructure like shared registry systems and buyers co-
alitions. High-quality carbon credit markets can provide 
governments with a valuable tool to complement and 
enhance current and future climate policies. While car-
bon credit markets cannot replace carbon pricing or reg-
ulation, they can enable ambitious voluntary action and 
provide an effective means to drive decarbonization in 
sectors where regulation is not feasible.

  

Conclusion
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FORESTRY AND LAND USE

	y Includes:
	� Afforestation-reforestation/revegetation
	� Establishes new forests or restores deforest-

ed/degraded areas through tree planting and 
revegetation

	� Avoided deforestation (project-based REDD+) 
	� Improved forest management
	� Extends harvest rotations or improves forest 

health
	� Agroforestry
	� Integrates forest cover with agricultural land 

use
	� Blue carbon
	� Avoid emissions or remove carbon dioxide in 

marine and coastal environments by restoring, 
conserving, or managing ecosystems, includ-
ing wetland, mangrove, and seagrass habitats 

RENEWABLE ENERGY

	y Includes:
	� Wind
	� Hydropower
	� Solar
	� Biomass
	� Biogas 

CHEMICAL PROCESSES/INDUSTRIAL 
MANUFACTURING 

	y Reduces greenhouse gas emitted in industrial 
settings, whether those emissions are from direct 
production or utilization as chemical reagents.
	y Includes:
	� Nitrous oxide destruction
	� Hydrofluorocarbon reclamation
	� Fugitive emissions capture and destruction
	� Carbon capture and storage (at a point source) 
 
 

HOUSEHOLD/COMMUNITY DEVICES

	y Focuses on energy demand at the level of individual 
households and communities, often in rural loca-
tions with limited infrastructure.
	y Includes:
	� Cookstove distribution
	� Community biogas and biodigester infrastructure
	� Water purification device distribution
	� Community-scale renewable energy and energy 
efficiency projects

 
WASTE DISPOSAL

	y Includes:
	� Landfill gas destruction or utilization
	� Composting credits 

AGRICULTURE

	y Focus on reducing emissions from agricultural 
activities in farmland and pasture
	y Includes:
	� Livestock methane mitigation projects
	� E.g., farm-scale biodigesters
	� Sustainable land management projects on farm-
land and grasslands 

ENERGY EFFICIENCY/FUEL SWITCHING

	y Address greenhouse gas emissions at the source 
of demand either by increasing the efficient use of 
power and heat in industrial and residential settings 
or by changing fossil fuels used in power genera-
tion to fuels like biomass and natural gas that have 
less global warming impact  

Appendix A: Types of projects
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TRANSPORTATION

	y Focus on increasing the efficiency of transportation 
by developing new mass transit or supporting elec-
tric vehicle adoption or human-powered transporta-
tion

 
ENGINEERED REMOVAL

	y Includes
	� Direct air capture
	� Biochar production
	� Heating organic material in a low-carbon envi-

ronment to create carbon-rich charcoal
	� Enhanced weathering
	� Spreading finely ground silicate rock to bind 

carbon
	� Bioenergy with carbon capture and storage
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TERMS

Additionality. The principle that a project’s avoided emissions or removals would not have occurred without the 
financial incentive to sell carbon credits. 

Buffer pool. A reserve of credits set aside at the program level to compensate for reversal events. 
Climate mitigation. Actions taken to reduce the concentration of greenhouse gases in the atmosphere. 
Crediting programs. Organizations that establish standards and procedures for quantifying, verifying, and issuing 

carbon credits.
Exclusive claims. The principle that a carbon credit represents a unique claim to a specific quantity of emissions 

reductions, ensuring that the same mitigation outcome cannot be claimed by more than one party.
Leakage. An increase in greenhouse gas emissions outside of a project’s boundaries caused as an indirect result 

of the project’s activities
Mitigation contributions. Carbon credits used to contribute to climate goals but not claimed as direct offsets 

against a specific entity’s emissions.
Mitigation hierarchy. A framework that outlines mitigation priorities, often prioritizing reducing one’s own 

emissions before turning carbon offsetting.
Offsetting. The practice of compensating for an entity’s emissions by paying for reductions or removals 

elsewhere. 
Overestimation. The crediting of more avoided emissions or removals than a project has actually achieved.
Registry. A system to track the issuance, ownership, and retirement of carbon credits. 
Retirement. The permanent cancelation of a carbon credit that has been used as a mitigation contribution or 

offset, preventing it from being used again.
Supplementarity limit. A cap on the proportion of an entity’s compliance obligation that can be met with carbon 

credits in a regulatory system. 

Glossary

ACRONYMS

ART – Architecture for REDD+ Transitions
ACR – American Carbon Registry
ACCU – Australian Carbon Credit Unit
CAR – Climate Action Reserve
CCPs – (ICVCM’s) Core Carbon Principles
CDM – (Kyoto Protocol) Clean Development 

Mechanism
CER – (CDM) Certified Emissions Reduction
CORISA – (ICAO’s) Carbon Offsetting and Reduction 

Scheme for International Aviation
CRCF – (EU’s) Carbon Removal and Carbon Farming
ERU – (JI) Emissions Reduction Unit
ETS – Emissions trading system
GHG – Greenhouse gas
GS – Gold Standard
ICAO – International Civil Aviation Organization
ICVCM – Integrity Council for the Voluntary Carbon 

Market

ITMO – (Article 6.2) Internationally Transferred 
Mitigation Outcome

JI – (Kyoto Protocol) Joint Implementation
PACM – (Article 6.4) Paris Agreement Crediting 

Mechanism
REDD+ – Reducing Emissions from Deforestation and 

Forest Degradation
NDC – (Paris Agreement) Nationally Determined 

Contribution
SBTi – Science Based Targets initiative
TSVCM – Taskforce on Scaling Voluntary Carbon 

Markets
UNFCCC – United Nations Framework Convention on 

Climate Change
VCM – Voluntary carbon market
VCMI – Voluntary Carbon Markets Integrity Initiative
VCS – (Verra’s) Verified Carbon Standard
WCC – (U.K.’s) Woodland Carbon Code
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Endnotes
1	  These are referred to as jurisdictional programs to reduce emissions from deforestation and degradation, or 

J-REDD programs (Calyx Global 2025).
2	  From a physical science perspective, permanence is required “on climate-relevant timescales” (Arcusa and 

Lackner 2025). To physically offset fossil CO2 emissions, for example, the effects of offsetting mitigation 
should persist for at least 1,000 years (Brunner et al. 2024), which for practical purposes is “permanent.”  
However, debates persist about whether it is possible to credit less-than-permanent carbon storage based 
on the economic value of delaying climate damage (Atal and Sylvan 2025; Groom and Venmans 2023; Parisa 
et al. 2022), and whether, for practical and policy reasons, shorter durations (like 40 or 100 years) should be 
adopted. 

3	  Note ART only issues credits to J-REDD programs, not project-based credits. 
4	  For reference, the world emitted over 52 billion tons of CO2e in 2023 (Crippa et al. 2024)
5	  Note that these figures includes both jurisdictional and project-based credits, although project-based credits 

comprise a majority of the market.
6	  See https://www.iea.org/energy-system/carbon-capture-utilisation-and-storage/direct-air-capture
7	  See https://www.iif.com/tsvcm 
8	  See https://carboncreditquality.org/ 
9	  Some jurisdictions, such as Australia and Canada, use variations of baseline-and-credit systems rather than 

traditional cap-and-trade models. In baseline-and-credit systems entities are assigned emissions baselines, 
usually based on historical emissions or performance benchmarks. Entities that emit below their baselines 
generate performance credits, and entities that exceed their baselines are required to surrender performance 
credits, carbon credits, or payments.

10	  The first compliance period for Oregon’s ETS concludes in 2027. As of writing, no Climate Community 
Investment (CCI) nonprofits have been approved, and no CCI credits have been issued or surrendered 
(Department of Environmental Quality 2026).

11	  Note this projection was made prior to the 2026 conflict in Iran. Fuel disruptions driven by the conflict could 
substantially curb demand. 

12	  This is because if a cap is set at 10% below BAU emissions, then the system is designed to achieve a 
10% emissions reduction. However, if 8% of compliance obligations can be met with carbon credits, 80% 
of the 10% reduction could be achieved through carbon credit use. (This assumes a traditional over-the-
cap approach to carbon credits, where carbon credits add to the total number of compliance instruments 
available).

13	  See https://frontierclimate.com/progress and https://www.symbiosiscoalition.org/
14	  See https://www.rockefellerfoundation.org/news/energy-transition-accelerator-advances-with-new-

secretariat-expert-consultative-group/
15	  See https://www.gov.br/mre/pt-br/canais_atendimento/imprensa/notas-a-imprensa/declaracao-sobre-a-

coalizao-aberta-de-mercados-regulados-de-carbono

https://www.iif.com/tsvcm
https://carboncreditquality.org/
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