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To limit the pace and scale of warming and avoid the worst damages from climate change,
methods for removing carbon dioxide from the atmosphere will be needed in addition to sig-
nificant emissions reductions. Markets for carbon credits, while imperfect, can help leverage
the private investments that are essential to develop and finance climate solutions at scale.

Introduction

After a year in which global emissions of greenhouse gases! rebounded to near
pre-pandemic levels, it is clear that the world is off track in its efforts to meet interna-
tional targets on climate stabilization. As detailed in the most recent report? from the
Intergovernmental Panel on Climate Change (IPCC), the toolkit of necessary climate
solutions includes simultaneously reducing emissions and removing carbon dioxide
directly from the atmosphere.

Despite the commitments made in Paris in 2015% and in Glasgow in 2021,* global
progress toward a net-zero-carbon future—on both the policy and technology fronts—
remains too slow. In this context, and despite the challenges they present, markets

for carbon credits are an indispensable tool for leveraging private investment in novel
strategies that can reduce greenhouse gas emissions and remove carbon dioxide from
the atmosphere. This issue brief outlines key questions and challenges facing carbon
credits today and contends that improved and strengthened markets will be essential
to unlocking the investments needed for mitigating climate change.

What are carbon credits and
what role do they play today?

Carbon credits represent a defined quantity of carbon dioxide! that is either prevented
from reaching, or is directly removed from, the atmosphere as the result of a specified,
verifiable action. Credits may have market value either to meet voluntary climate com-
mitments (for example, a corporation that pledges to reduce its carbon footprint), or as
an alternative compliance mechanism in the context of a mandatory emissions-reduc-

i Crediting programs can be designed to recognize reductions in other greenhouse gases (GHGS),
such as methane or nitrous oxide. This can be done in a relatively straightforward manner by
converting quantities of non-carbon GHGs to a carbon-dioxide-equivalent quantity based on
their global warming potential, where global warming potential is a measure of radiative forcing
in the atmosphere relative to the radiative forcing from CO,.



tion policy (for example, to help a regulated entity meet applicable emissions reduc-
tion or emissions performance requirements).

The use of “credits” is not uncommon: Large-scale markets for carbon credits emerged
out of international negotiations in the 1990s (see text box 1), and renewable energy
certificates® (RECs) have provided significant financing for developing renewable ener-
gy infrastructure. Like carbon credits, RECs are a tradeable, monetizable product that
represent a defined environmental attribute (in this case, a unit of electricity generat-
ed using renewable resources) and can be purchased to help meet regulatory or volun-
tary policy targets. By enabling wind and solar power generators to receive additional
value for their product (beyond the value of the electricity itself), RECs have increased
returns to renewable energy investments and have strongly boosted the usage of re-
newable technology.® An important motivation for this brief is the potential for carbon
credit markets to do the same for carbon dioxide removal (CDR) technologies, which—
unlike renewable energy generators—lack other market drivers for deployment.

Historical Perspective on Voluntary Carbon
Markets

Large-scale markets for carbon credits, or “offsets,” began to emerge
in the 1990s when the international community sought to organize a
global response to the problem of climate change. Allowing an entity
to fund or purchase greenhouse gas reductions generated by anoth-
er entity was seen as a way to advance multiple goals at once. A first
goal was to address cost concerns by giving sources in hard-to-de-
carbonize sectors of the economy a means to reduce their emissions
through lower-cost emission reductions. A second goal was to stimu-
late foreign investment in sustainable, climate-friendly economic de-
velopment while also giving low-income countries an incentive to par-
ticipate in international climate agreements. Finally, market-based
mechanisms were seen as a way to help equalize the distribution of cli-
mate mitigation opportunities and burdens around the world. Reflect-
ing these goals, provisions for international emissions trading and two
distinct programs for recognizing emissions credits (or offsets)—the
Joint Implementation (JI) program and the Clean Development Mecha-

nism (CDM)i—were included in the rules and agreements that grew out

of the United Nations Framework Convention on Climate Change and

ii The JI program was designed to enable developed countries to undertake projects in
other developed countries; the CDM program was designed to enable developed countries
to undertake projects in developing countries. For a description of these Kyoto Protocol
mechanisms, see: https://unfccc.int/process/the-kyoto-protocol/mechanisms. Because the
Kyoto Protocol’s “second commitment period” ended in 2020, the future of both programs is
unclear.



the Kyoto Protocol.

In subsequent years, new markets for carbon credits emerged as ju-
risdictions around the world began adopting mandatory climate poli-
cies. Some of these policies are being implemented at the subnation-
al (e.g., state or provincial) level—an example is California’s carbon
cap-and-trade program. Several others, such as the European Union’s

Emissions Trading System (ETS), target particular sectors or types of

emissions sources (e.g., large industrial emitters or the electric power
sector). Most of these programs’ allow some use of domestic offsets
or credits for compliance purposes, subject to certain rules; a smaller
number allow limited use of international offsets.

Carbon credits can be bought in marketplaces—either in a compliance market, for the
purpose of fulfilling regulatory obligations, such as those under California’s cap-and-
trade program,® or in a voluntary carbon market (VCM) where corporations and others
purchase credits to make progress toward their climate goals.

A growing number of corporations are voluntarily supporting climate action, often as
part of broader environmental, social, and governance (ESG) initiatives. This activism
is increasing demands on voluntary credit markets: The current market is estimated
to exceed 100 million tons of CO,-equivalent emissions per year worldwide. In dollar
terms, trading in voluntary credits was on track to reach and surpass $1 billion for the
first time in 2021.° Market growth is also accelerating, with some analysts predicting
that demand for credits could increase as much as 500% to 900% by 2030.*°

Globally, the total volume of credits purchased before 2020 under various programs
reached approximately 3.9 billion tons CO,-equivalent. This is roughly two-thirds of
U.S. CO, equivalent emissions across all sectors in 2019. Figure 1 shows the compo-
sition of credits issued before 2020, broken down by the issuing program or registry,
type of mitigation activity, and project location. The Clean Development Mechanism"
and Joint Implementation!? programs, two of the oldest programs created by the Kyoto
Protocol, account for the largest share of credits issued to date. Most investments have
gone toward projects that reduce or avoid new emissions (e.g., modernizing industri-
al plants or replacing fossil fuel generators with renewable energy sources). Projects
involving forestry, and to a lesser extent agriculture and other land uses, have also
generated carbon credits, but engineered CDR technologies, like direct air capture
(DAC), have not yet been a major source of credit creation. However, as more compa-
nies like Microsoft'®*and Google'*look for ways to address their legacy emissions, as
well as avoid new emissions, interest in CDR projects will likely grow.
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How are carbon credits verified
and traded today?

Tracking and verification underpin credit value and market integrity, regardless of
whether credits are used for compliance purposes under a mandatory policy or to sat-
isfy a voluntary commitment. Figure 2 illustrates the current framework for carrying
out these essential functions and the various participants in carbon markets.

P

Registries & Governance Bodies

Publish protocols
(quantification methods) and

issue and track credits \
j:’ ﬁ’?

Project Verifiers
Landowners & Project - — Buyers
Developers Certify that the project and
credit calculations meet Send demand signal
Establish removal plan, protocol requirements for price and
estimate emissions possibly project
benefits, and implement criteria
~18
&!ﬁ
100
Brokers

Advise buyers on how to
best navigate various
projects and registries

Figure 2: Simplified schematic of carbon market participants and how they interact. Icons from www.

thenounproject.org.

Central to carbon markets are the registries and governance bodies that issue, track,
and retire credits. They also establish the terms of interaction between project owners,
credit buyers, and other third-party entities that can verify the climate benefits of a
project over time. In the absence of government intervention to ensure quality carbon
credits, registries have generally established their own rules and methodologies for
measuring and tracking climate benefits generated by a particular project or technol-
ogy application; these methods and rules are reflected in registry protocols. Dozens of
self-governed registry bodies exist for carbon credits today, but four registries domi-
nate: Verra Carbon Standard (VCS)'5; Gold Standard (GS)'¢; American Carbon Registry
(ACR)Y; and Climate Action Reserve (CAR).!®


http://www.thenounproject.org
http://www.thenounproject.org

On the project implementation side, project developers or landowners, or both, typi-
cally work together to establish a management plan, estimate emissions benefits, and
implement the climate practice in a manner that is consistent with a given registry’s
protocols. On the demand side, buyers generally rely on brokers and registries to exe-
cute and document credit purchases.

Realizing true climate benefits from carbon credits depends on the integrity of the
marketplace, has been called into question in recent years. These concerns have
caused some brokers and buyers to bypass the traditional “registry-assisted” credit
purchasing approach by going straight to the landowner or project developer. Ad-
vanced market commitments are another strategy that buyers are pursuing to confirm
the quality of their investment. For example, Stripe and other companies have invest-
ed more than $925 million in advance market commitments by establishing their
“Frontier” fund that is designed to accelerate CDR deployment by guaranteeing future
demand for capturing carbon from the atmosphere.'

CHALLENGES FOR CARBON CREDITING
SYSTEMS

Concerns about carbon credits are as old as the crediting concept itself. Some critics
argue that allowing companies to reduce mitigation obligations by “offsetting” their
own emissions is inherently problematic. They say offsets can be especially worrisome
if companies are able to avoid or delay the more difficult actions needed to dramati-
cally reduce atmospheric greenhouse gas concentrations. This criticism is known as
the moral hazard argument. Projects for which it is difficult to quantify emissions
avoided or reduced, or projects that only shift the timing or location of emissions, can
compound the moral hazard problem. The concern is that resources invested in flawed
projects or credit frameworks may be diverted from more effective climate mitigation
pathways and ultimately could reduce incentives for meaningful carbon abatement.

In response to these valid concerns, most registries and buyers have followed a
long-standing industry best practice that credits should be issued only for carbon
reductions that meet four core conditions: They must be real, verified, durable, and ad-
ditional (i.e., the action that produces the reduction would not have occurred without
the incentive of a monetizable credit). The purpose of registries and governance bodies
is to ensure that credits are issued only for projects or actions that meet these condi-
tions, and to provide the quality assurance, standardization, and transparency needed
to support well-functioning credit markets. The text box below outlines a taxonomy of
these challenges.

iii A deeper critique of carbon credits focuses on the practical efficacy of market-based strategies,
such as emissions taxes or cap-and-trade programs, for achieving climate goals more broadly.
The international community’s continued failure to achieve its stated climate goals has led
some observers to conclude that whatever the theoretical benefits of market-based policies,
the inherent political difficulty and structural challenges of creating and maintaining strong
versions of such policies argue for an approach that relies instead on smart regulation and
robust industrial policy.


https://www.politico.com/news/2021/07/27/wildfires-rage-carbon-credits-500830
https://www.bloomberg.com/features/2020-nature-conservancy-carbon-offsets-trees/
https://features.propublica.org/brazil-carbon-offsets/inconvenient-truth-carbon-credits-dont-work-deforestation-redd-acre-cambodia/
https://www.bloomberg.com/features/2020-nature-conservancy-carbon-offsets-trees/
https://www.bloomberg.com/news/features/2020-12-17/the-real-trees-delivering-fake-climate-progress-for-corporate-america
https://carbonplan.org/research/forest-offsets-explainer
https://frontierclimate.com/
https://frontierclimate.com/
https://www.wiley.com/en-us/Making+Climate+Policy+Work-p-9781509541805

Carbon Crediting Challenges: A Short
Taxonomy

Studies that have sought to assess the performance of past crediting
programs point to several common challenges for ensuring consistent

credit quality:

Durability and risk of reversal—Existing registries typically estab-
lish minimum terms of 10, 20, 40, or 100 years as proxies for “per-
manence.” This issue is especially challenging for land-based off-
set projects where the durability of claimed benefits depends
on future land management practices and where unpredictable
events, such as fires, drought, or disease, can result in the rap-
id release of sequestered carbon. In 2020, for example, wildfires
in Oregon?® affected one of the largest forest-carbon offset proj-

ects participating in California’s carbon cap-and-trade program.

Additionality—Demonstrating additionality is often far from straight-
forward,?' because multiple factors and considerations nearly always
lead to actions that can produce a climate benefit. Rigorous analysis to
establish a business-as-usual or no-action case that accounts for the
full range of relevant economic and regulatory drivers can help increase
confidence in a project’s additionality. Nevertheless, some uncertainty
is likely to remain given the inherent difficulty of proving a counterfac-

tual.

Emissions leakage—Leakage refers to the possibility that an action
to reduce emissions from one entity or location could lead to increased
emissions elsewhere. An obvious example is when an entity claims emis-
sion credits for shutting down production in one location, but has merely
shifted production to another jurisdiction (or to another entity). Con-
cerns about leakage are an important reason some mandatory carbon

programs recognize only domestic offsets.

Quantification, standardization, and transparency—Accuracy in
establishing baselines and quantifying changes in carbon emissions
(or changes in carbon sequestration) is essential to generating quality
credits. Robust monitoring, reporting, and verification (MRV) require-
ments or protocols are generally seen as the main solution to this set of
challenges. As noted in the main text, accurate quantification can be es-
pecially difficult in the case of land-based CDR strategies. Fortunately,
methodological and technological advances, such as the use of remote
sensing data to monitor landscape-scale changes, hold promise for re-

ducing MRV costs and improving accuracy.

In the absence of government intervention to ensure quality carbon credits, voluntary




carbon markets have relied on self-governing credit registries and verification entities.
This lack of oversight has amplified long-standing concerns about credit quality and
transparency. Poor project design, flaws in protocol methodologies, or unreliable MRV
can result in negligible climate outcomes for a given credit. Issues related to faulty
credit development must be addressed to build confidence in the marketplace and un-
lock the full potential that carbon credits can provide in financing climate solutions.

What is the path forward for
ensuring that voluntary carbon

markets deliver real climate
benefits?

Challenges facing carbon credits are significant but not insurmountable.??Indeed,
necessary conversations about improving credit quality?®and effectively scaling?*
robust and rigorous credit markets are underway. For example, the 2021 U.N. Climate
Conference in Glasgow solidified international rules regarding carbon credits used for
nationally determined contributions. This step could have positive spillover effects for
credit quality in voluntary markets.

The magnitude of investment that carbon
credits channel into urgently needed
climate solutions warrants improved credit
implementation.

The need for additional incentives to boost private investment in all forms of CO,
reduction and removal provides a compelling rationale to support and strengthen vol-
untary carbon markets.?® Recent analyses indicate that large-scale removal of carbon
dioxide from the atmosphere and near elimination of new emissions by midcentury
will be critical to limiting damage from climate change. The IPCC,?¢for example,
estimates that 100 billion metric tons to 1,000 billion metric tons of legacy carbon
dioxide must be removed from the atmosphere this century. CDR on this scale is un-
likely to be achieved through natural,?” land-use, and forestry-based strategies alone.
Engineered means, such as direct air capture (DAC) technology?® will also be needed.
Indeed, there is evidence that demand for nature-based CDR solutions may already be
oversubscribed. According to one recent study,? the land area required to meet exist-
ing pledges by governments and corporations through soil or forest-based CDR alone
is roughly equivalent to all currently farmed land on Earth.?°
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Implementing CDR at scale will require major initiatives to retool and build-out asso-
ciated infrastructure and the rapid emergence of new industries to manage the trans-
port and geologic storage of billions of tons of carbon dioxide on an annual basis. Re-
cent investments from the bipartisan infrastructure law® and the Energy Act of 2020
are increasing federal support for the creation of this infrastructure and technologies
in the United States. But voluntary carbon markets and carbon credits represent one of
the few available mechanisms for delivering additional private-sector investments at
the magnitude needed to move the needle on CDR development and deployment.

Using carbon credits to help jumpstart financing for engineered CDR would constitute
a relatively new development in terms of the kinds of projects and technologies that
have historically participated in carbon markets (Figure 1). In other ways, however,
projects that combine DAC or other forms of engineered CDR with geological carbon
dioxide storage could be considered especially strong candidates for carbon credits
because they avoid many of the credit-quality challenges previously discussed. In
contrast to many nature-based CDR strategies, engineered CDR projects are more
straightforward to quantify, verify, and monitor. Similarly, geological storage of carbon
dioxide is not susceptible to the durability concerns of nature-based carbon seques-
tration. The carbon dioxide reductions achieved by direct air capture projects can be
considered “additional” almost by definition."

Moving forward, careful consideration needs to be given to ensuring that credit mar-
kets effectively incorporate CDR projects, provide meaningful incentives to advance a
wide range of innovative climate solutions, and contribute to the achievement of core
policy goals. Key questions to address to improve credit quality include:

1. How should uncertainty be defined, documented, and mitigated in future credit-
ing frameworks? How should credit requirements for CDR projects vary based on
approach (e.g., nature-based solutions, geologic storage, etc.)? What level of uncer-
tainty and cost is acceptable to investors?

2. What is an appropriate role for government to play in encouraging quality credits
and promoting standardization and transparency across credit registries?

3. How should project effects related to non-climate environmental or social out-
comes (positive and negative) be evaluated and documented within crediting
frameworks?

Considering the opportunity that carbon credits present, multiple efforts are un-
derway to resolve some of these issues and propose potential solutions. Noteworthy
examples include the Taskforce on Scaling the Voluntary Markets,3?the Oxford Prin-

iv  Asdiscussed in other BPC briefs, a few limited markets for captured COz,unrelated to any
climate benefit, currently exist—primarily for use in the production of carbonated beverages
or enhanced oil recovery (EOR) operations. However, both these markets—particularly
the beverage market—are small, relative to the quantities of CDR that will be needed for
meaningful climate mitigation. In addition, well developed and cheaper sources of CO, already
exist to serve these markets (currently, for example, most EOR operations use CO, from geologic
reservoirs). Thus, the additionality requirement should be relatively easy to satisfy for most if
not all direct air capture projects, including those that incorporate EOR, provided the captured
CO, is permanently stored underground.



ciples for Net Zero Aligned Carbon Offsetting,® and the Science Based Targets Ini-
tiative.3* Properly balancing the need to ensure a high level of credit quality with the
desire to reduce barriers to market participation will remain the core challenge going
forward. In the U.S. context, federal leadership can play a pivotal role in convening the
key stakeholders, funding the development of critical analytical tools and improved
crediting methodologies, promoting coordination and standardization, and providing
an overarching policy vision.
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