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Summary

A carbon offset is a measurable reduction, avoidance, or sequestration of greenhouse gas (GHG) emissions used to compensate for GHG emissions generated elsewhere. Carbon offset projects can involve a range of activities, from land-based projects to renewable energy deployment. Carbon offsets are created and sold in carbon markets, which are economic frameworks that support carbon offset transactions. Carbon markets are generally described as either voluntary markets or compliance markets. A compliance market typically supports a legal regime that requires certain GHG emissions sources to reduce their on-site emissions. A voluntary carbon market supports offset activities that are not legally required. For example, a company or individual may voluntarily decide to purchase carbon offsets to counterbalance their GHG emissions. The motivating factors for these purchases may vary. For example, some businesses and individuals may purchase carbon offsets to help meet specific GHG emissions reduction goals.

A range of stakeholders support the development of voluntary carbon offsets, which are generated throughout the world and involve multiple project types, including renewable energy, forestry and land use, and household and community projects. The number of offsets issued in the global voluntary carbon offset markets has increased five-fold over the last 10 years. U.S. stakeholders are engaged in these markets. The United States ranks second (behind India) in quantity of voluntary carbon offsets issued by project location between 2004 and 2025.

Carbon offsets have the potential to provide a number of benefits, including economic benefits. For example, carbon offsets may decrease the overall costs of achieving GHG emissions reduction goals. Carbon offset projects also provide financial incentives for a range of stakeholders, including landowners and agriculture operations, who may not otherwise be engaged in climate change mitigation activities. Carbon offset projects also may raise concerns among some observers, including concerns regarding carbon offset quality and credibility. A number of studies have found that specific offset projects were overestimating the GHG emissions reduced or sequestered. The availability of offsets that do not reduce GHG concentrations in the atmosphere—or reduce less GHG emissions than expected—could undermine climate change policy goals.

Carbon offsets have been a topic of discussion and debate in both international and domestic climate change policy for almost 30 years. On the international front, carbon offsets were part of the 1997 Kyoto Protocol and are a key design element in its replacement, the 2015 Paris Agreement (PA). The PA allows countries to use carbon offsets to help meet their nonbinding GHG emissions goals. Private entities also may voluntarily participate in the PA offset framework. In addition, in 2016, the International Civil Aviation Organization established the Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA) to limit GHG emissions from international flights. The United States participates in this voluntary framework, which allows airline operators to use carbon offsets to mitigate their CO2 emissions from international flights. The PA and CORSIA frameworks contain elements of both voluntary and compliance markets.

Over the past 20 years, several Members of Congress have proposed domestic climate change legislation that involved carbon offsets as a compliance option. By comparison, fewer legislative proposals have addressed voluntary carbon offsets. In recent years, several U.S. federal agencies have taken regulatory actions involving the governance of voluntary carbon offsets. Some of these actions were conducted pursuant to recent statutory direction or authority. These agencies include the Department of Agriculture, the Commodity Futures Trading Commission, the Federal Trade Commission, and the Securities and Exchange Commission. The Trump Administration halted many of these actions. Some stakeholders support increased federal involvement in the voluntary carbon offset market.

Members of Congress may consider a range of issues involving voluntary carbon offsets. For example, Members may consider whether voluntary carbon offsets warrant federal involvement, and, if so, the form this involvement could take. When deciding on the scope of federal involvement, policymakers would face a central trade-off between (1) addressing the potential quality and integrity concerns associated with voluntary carbon offsets and (2) the potential consequences of addressing those concerns. Federal involvement in voluntary carbon markets could cover a range of actions. Alternatively, Members could decide the federal government should maintain its existing, limited role in carbon offset governance. These decisions could be influenced by developments in CORSIA and the PA, and policymakers may consider the potential implications of these developments.











Introduction

A carbon offset is a measurable reduction or sequestration of greenhouse gas (GHG)1 emissions used to compensate for GHG emissions generated elsewhere.2 Due to the chemical and physical characteristics of the principal GHGs, a credible carbon offset project can reduce the atmospheric concentration of GHGs regardless of where or how the emissions reduction or sequestration occurs.3 For example, a ton of GHG emissions reduced at a U.S. fossil-fuel-fired electric power plant is expected to have the same atmospheric effect as a ton of GHG emissions reduced or sequestered through a carbon offset project in Brazil. This concept allows for carbon offsets to be considered as a policy option in climate change mitigation. Climate change models generally estimate that activities that remove GHGs from the atmosphere (e.g., through sequestration) would likely play a key role in achieving long-term GHG emissions reduction goals, such as net-zero GHG emissions by 2050.4 Carbon offsets can support these emissions goals.

The inclusion of carbon offsets in climate policy frameworks offers a number of potential benefits, including economic benefits. Many carbon offsets present relatively low-cost emissions reduction or sequestration opportunities. Allowing their use could potentially decrease the overall costs of achieving a GHG emissions reduction goal.

The inclusion of carbon offsets in policy frameworks has also caused some stakeholders to raise concerns, including concerns about offset quality and credibility. The availability of carbon offsets that do not reduce GHG concentrations in the atmosphere—as expected—could undermine progress on climate change policy goals.

Carbon offsets are created and sold in carbon markets, which are economic frameworks that support carbon offset transactions. Carbon markets are generally described as either compliance markets or voluntary markets. A compliance market typically supports a legal regime that requires certain GHG emissions sources (e.g., fossil-fuel-fired electric power plants) to reduce their on-site emissions. By comparison, a voluntary carbon market supports offset activities that are not legally required. For example, a company or individual may voluntarily decide to purchase carbon offsets to counterbalance their own GHG emissions.

In some cases, a carbon offset framework or carbon offset project may not be easily described as either voluntary or compliance. For example, some offset frameworks start out as voluntary and evolve into compliance systems over time. In addition, some carbon offset projects may be eligible in both voluntary and compliance markets.

Carbon offsets have been a key topic of discussion and debate in both international and domestic climate change policy for almost 30 years. For example, carbon offsets were included in the 1997 Kyoto Protocol, the first international climate change agreement to establish country-specific, legally binding GHG emissions reduction targets.5 The Kyoto Protocol, which went into effect in 2005, allowed countries to use carbon offset projects to help meet their reduction targets. The United States signed the Kyoto Protocol but did not ratify the agreement and thus did not participate.

Following the Kyoto Protocol (generally, 2003-2010), some Members of Congress proposed domestic climate change legislation, such as cap-and-trade programs, that would have required GHG emissions reductions.6 Most of these proposals would have allowed carbon offsets as a compliance option.7 In addition, a number of U.S. states began to develop and implement their own GHG emissions reductions programs during this time period. For example, in 2009, a group of Northeast Mid-Atlantic states established the Regional Greenhouse Gas Initiative, a cap-and-trade program that covers GHG emissions from the electric power sector. California began to implement a cap-and-trade program in 2013. Each of these programs allow for covered GHG emissions sources to use carbon offsets as a compliance option. In 2015, multiple countries, including the United States, signed the Paris Agreement (PA), a climate change agreement that eventually replaced the Kyoto Protocol.8 The PA requires participating countries to submit GHG emissions reduction pledges, referred to as a nationally determined contribution (NDC).9 The GHG emissions goals a country decides to include in its NDC are considered nonbinding.10 The PA allows countries to use carbon offsets to help meet their GHG emissions goals.11 Private entities also may voluntarily participate in these offset frameworks. Although the United States withdrew from the PA in 2026, numerous other countries continue to develop and use the frameworks created by the PA.

In 2016, the International Civil Aviation Organization (ICAO) established the Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA) to limit GHG emissions from international flights. The United States participates in this voluntary framework, which allows airline operators to use carbon offsets to address their GHG emissions from international flights. CORSIA becomes mandatory for ICAO member countries and their airlines in 2027.

Over the past 20 years, several Members of Congress have proposed domestic climate change legislation that allowed carbon offsets as a compliance option. By comparison, fewer legislative proposals have addressed voluntary carbon offsets. In recent years, several U.S. federal agencies have taken a range of actions involving voluntary carbon offsets. Some of these actions were conducted pursuant to recent statutory direction or authority. These agencies include the Department of Agriculture, the Commodity Futures Trading Commission, the Federal Trade Commission, and the Securities and Exchange Commission. The Trump Administration halted many of these actions.

This report focuses on voluntary carbon offset projects. The report also includes selected discussions of compliance frameworks that may affect voluntary carbon markets. This report is structured as follows:


	The first section provides background on carbon offsets, their markets, and potential benefits and concerns regarding offset use.

	The second section identifies carbon offset activity by project type and location, as well as estimates of carbon offset prices by type.

	The third section discusses selected federal agency activity and developments concerning carbon offsets.

	The fourth section describes two international frameworks that involve carbon offsets—the PA and CORSIA.

	The fifth section includes selected activities from nongovernmental organizations.

	The final section discusses issues for Congress.





Carbon Offsets—Background

Carbon offset projects can involve a range of activities. Offset projects may include GHG removal in forests, crops, soils, and oceans; as well as mechanical GHG removal by direct air capture.12 For example, forest landowners can generate offsets through afforestation (i.e., establishing tree cover on previously unforested lands) and reforestation projects (i.e., restoring tree cover to previously forested land), among others. Other types of carbon offset projects may include support for renewable energy, destruction of ozone-depleting substances, or reduction of methane emissions in coal mines.13

Carbon offsets are considered commodities and have monetary value. Carbon offsets may be tradeable in both compliance and voluntary carbon markets (discussed below). Offset projects may involve different GHGs and therefore are typically quantified in terms of metric tons of CO2-equivalent (MTCO2e).14 Carbon offsets obtained in both compliance and voluntary markets can serve as the underlying assets for derivatives contracts, such as futures, options, and swaps.15


Carbon Markets

A carbon market generally refers to an economic framework that supports the buying and selling of environmental commodities—namely, carbon offsets—that signify GHG emission reductions or removal. Governments or private entities typically create carbon markets to support climate- change-mitigation objectives. These objectives often include the reduction, avoidance, or sequestration of GHG emissions.

A carbon market can take several different forms depending on its specific structure and context. As noted above, this report focuses on the voluntary carbon market. As discussed below, some carbon offsets may be eligible for use in a compliance market, such as a GHG cap-and-trade program.

The operations of a carbon market generally involve a number of entities. Some key terms include the following:


	Carbon offset protocols (or methodologies) describe the scope of eligible activities and detailed requirements—measuring, reporting, and verification— for generating carbon offsets. Protocols are specific to individual project types (e.g., afforestation or methane capture at landfills).

	Carbon registries track the ownership of carbon offset projects and issue offsets for GHG emission reductions or sequestration. Carbon registries may establish general rules and requirements for certifying projects, accredit third-party verifiers of carbon offset projects, and develop and approve specific carbon offset project protocols.

	Offset project developers generally plan, design, and implement an offset project from start to finish. Developers may include private companies, nongovernmental organizations, or government agencies. Developers follow the requirements of offset protocols, which are specific to offset categories, and typically record the offsets with a carbon registry.

	Offset project participants may include farmers, ranchers, or landowners who implement certain land-based practices that have been shown to reduce GHG emissions or sequester carbon. Other participants may include owners of industrial facilities that switch to materials that release less GHG emissions through their use in industrial processes. 

	Third-party verifiers assess whether specific offset protocols are followed and confirm the developer's GHG emissions calculations. Third-party verifiers are typically hired by an offset project developer.

	Offset purchasers include entities that use the offsets to comply with mandatory emission-reduction requirements or corporations and individuals pursuing voluntary GHG emissions reductions. 




Voluntary Carbon Markets

In the United States and around the world, entities (e.g., private companies and nonprofit organizations) and individuals purchase carbon offsets in voluntary carbon markets (VCMs). The motivating factors for these purchases may vary. For example, some businesses and individuals may purchase carbon offsets to help meet specific GHG emissions reduction goals. These goals may include reaching a "carbon neutral"16 or "carbon negative" status by a specific year.17 A number of economic studies indicate that carbon offsets likely offer the most cost-effective approach toward achieving these goals.18 The underlying motivations for these emissions goals may vary and can include improving a company's brand, reputation, or public relations.19

A range of different entities buy and sell carbon offsets in VCMs. The credibility of GHG reduction claims associated with these offsets may vary, as the voluntary markets do not have a recognized central authority or universally accepted standards or guidelines for generating offsets. Some sellers offer offsets that comply with relatively rigorous, independently verified standards. Other sellers offer offsets that meet the seller's self-established guidelines.



Compliance Carbon Markets

Compliance carbon markets are linked with a legal framework that requires GHG emission reductions.20 An example is a GHG emission cap-and-trade system, which caps GHG emissions for covered entities (e.g., fossil-fuel-fired power plants or industrial facilities) while providing flexibility—such as on-site reduction or emissions allowance trading—when complying with the emissions cap.21 Several compliance markets are in the United States,22 including California's cap-and-trade program,23 Washington's cap-and-trade program,24 and the Regional Greenhouse Gas Initiative (RGGI), a cap-and-trade program that operates in a number of Northeast states.25

In a cap-and-trade program, an emissions cap is partitioned into emission allowances (or permits). Typically, an emission allowance represents the authority to emit one MTCO2e—the same measure used for carbon offsets. Under an emissions cap, covered entities generally have a financial incentive to reduce their own emissions as much as possible. A cap-and-trade system creates a new commodities market, allowing entities to buy and sell emissions allowances.

At the end of each established compliance period (typically a calendar year or multiple years), covered entities submit emissions allowances to an implementing agency to cover the number of tons of GHGs emitted during the period. Generally, if an entity did not provide enough allowances to cover its emissions, it would be subject to penalties.




Potential Benefits

Carbon offsets have the potential to provide a range of benefits. Carbon offsets and their markets can potentially support GHG removal from the atmosphere. Most climate scientists do not consider the elimination of all human-caused GHG emissions feasible, in part because of the difficulty of fully eliminating emissions from the global economy.26 In order to achieve long-term GHG emissions reductions goals (e.g., net-zero GHG emissions by 2050), researchers estimate that GHG removal from the atmosphere would need to play a key role.27 Carbon offset markets can support this objective.

Carbon offsets may offer economic benefits in several ways. First, the inclusion of carbon offsets would likely decrease the overall costs of achieving a GHG emissions reduction goal. Although this benefit may be realized in a voluntary market context, it may be more readily observed in a compliance program (e.g., GHG emissions trading program), because entities in a compliance program would be required to make GHG emissions reductions and face penalties for noncompliance. The inclusion of carbon offsets in a compliance program would expand emissions mitigation opportunities for regulated sources (e.g., electric power plants), likely reducing their compliance costs, because offset projects may be less expensive than making on-site GHG emissions reductions.28

Second, carbon offset frameworks create a financial incentive for a range of stakeholders who may not otherwise be engaged in activities that reduce or sequester emissions. Such stakeholders may include U.S. landowners and agricultural operations, among others. If the carbon offset opportunity and its associated financial benefits did not exist, these stakeholders would have fewer incentives to reduce their GHG emissions or use their land to sequester GHG emissions. For example, the direct payments from the voluntary carbon market to landowners may lead to reforestation projects that would not otherwise have occurred.

In addition, carbon offset frameworks provide a mechanism to channel private-sector finance to emerging and developing countries.29 Issues regarding these potential benefits are beyond the scope of this report.

Some offset projects have the potential to offer environmental benefits beyond climate mitigation, which are often referred to as co-benefits. For example, some offset projects that promote carbon sequestration in soil (e.g., conservation tillage) could improve soil structure and help prevent erosion.30 These projects may reduce water pollution from nonpoint sources, a leading source of water pollution in U.S. waterbodies.31

Some may argue that these co-benefits should be compared with the potential co-benefits that could result from a facility (e.g., electric power plant) making on-site GHG emissions reductions, rather than purchasing carbon offsets. As discussed below, GHG emissions reductions at certain sources may yield reductions in non-climate-related air pollutants. Reductions in pollutants from these sources would likely provide health benefits. Policymakers and stakeholders may consider evaluating the potential co-benefits from carbon offsets in this context.



Potential Concerns

Carbon offset projects may also raise concerns among some stakeholders. A principal concern with carbon offsets is their quality and credibility.32 Concerns regarding quality and credibility may raise questions about the effectiveness of carbon offsets and their markets. The availability of offsets that do not reduce GHG concentrations in the atmosphere—or reduce less GHG emissions than expected—could undermine climate change policy goals.

The quality and credibility of carbon offsets is often described in terms of "realness," which refers to whether the offset represents an actual and quantifiable amount of GHG emissions reduction or sequestration. A determination of whether a carbon offset project represents real reductions or sequestration of GHG emissions would likely involve the concepts identified below.


	Additionality is a key consideration for carbon offsets. Additionality means that an offset project represents an activity that is beyond what would have occurred under a business-as-usual scenario. In other words, would the emissions reductions or sequestration have happened anyway? An additionality test would likely consider (1) whether the project would have happened without the financial support from the carbon offset program or buyer; (2) whether the project is required by federal, state, or local laws; and (3) whether the activity is a common practice or conforms to an industry standard. Additionality considerations may vary by activity and may involve situations in which the available information is incomplete, which may lead to inconsistent determinations.

	Double-counting  refers to the concern that the GHG emissions reductions or removals from a carbon offset project would be claimed by more than one party. For example, a U.S. company might purchase carbon offsets generated through the development of a wind farm in another country. If both the U.S. buyer and the host country were to claim the GHG emissions reduction toward their climate targets, the carbon offset would be double-counted.

	Permanence  refers to the duration of carbon offset projects. Permanence considers whether the carbon offset project will be subsequently negated by human activity (e.g., change in land use) or a natural occurrence (e.g., forest fire, disease, or pestilence). Permanence considerations are particularly relevant for forestry projects.

	Leakage refers to an increase in GHG emissions outside of the carbon offset project area in response to emissions reduction or avoidance within the project area. For example, an offset project that restricts timber harvesting at a specific location or region may boost logging at an alternative location, thus counteracting the climate change effectiveness of the offset project.



The level of concern for the above concepts may vary by offset type. For example, permanence concerns are likely most prevalent for forestry projects. Carbon offset protocols are specific to offset project types and typically contain methods that project developers must employ to produce credible offsets. Protocols include a carbon offset verification process to ensure the specific protocol was followed. The major carbon registries (identified below) require third-party verification (i.e., not the project developer, participant, or purchaser).33

A number of studies have questioned the credibility of certain carbon offset projects in the voluntary market.34 These studies found that specific offset projects were overestimating the amount of GHG emissions the project would reduce or sequester. Other studies have raised questions about the credibility of specific carbon offsets generated during the implementation of the Kyoto Protocol, the predecessor of the 2015 PA.35 For example, a 2021 study examined wind farm carbon offset projects in India and estimated that roughly 50% of offsets created from these projects would not meet a test of additionality.36

Some argue that the results documented in these studies (and the news articles that cite them)37 have undermined the credibility of all carbon offsetting efforts and damaged public trust in these climate mitigation options.38

In addition to concerns regarding credibility, some have raised concerns about certain trade-offs that carbon offsets may present. For example, carbon offsets provide the opportunity for GHG emissions sources, such as power plants and industrial facilities, to reduce their net GHG emissions levels, without making on-site GHG emissions reductions. From a climate change perspective, the location of the GHG emissions reduction does not matter. This outcome may present a trade-off, because these facilities generally produce both GHG emissions and emissions of traditional air pollutants. The more traditional air pollutants (e.g., lead, particulate matter, and sulfur dioxide) may present risks to human health on a local or regional scale, whereas GHG emissions present risks on a global scale. Some have described these concerns in the context of "environmental justice."39

In addition, some offset projects may involve other trade-offs, such as land use changes, which could produce other consequences in some situations. For example, a 2022 report from the Intergovernmental Panel on Climate Change stated that large-scale deployment of biomass energy projects (i.e., growing crops for energy use) "raises concerns about food security and biodiversity conservation."40




Voluntary Carbon Offset Project Activity

Voluntary carbon offsets are generated throughout the world and involve a range of project types. This section presents information on voluntary carbon offset project activity, including the number of projects by type and location, and trends in carbon offset project issuance over time. The last subsection presents carbon offset sales data that were collected in an annual survey.

The information in the figures in this section (other than the sale data) is sourced from the Berkeley Carbon Trading Project.41 The Berkeley Project compiles a database of voluntary (and compliance) market carbon offset projects. The database includes offset project details from five major voluntary offset project registries: American Carbon Registry, Climate Action Reserve, Architecture for REDD+ Transactions, Gold Standard, and Verra. According to the Berkeley Project, these five registries "generate almost all of the world's voluntary market offsets."42


Projects by Type and Location

Figure 1 provides a breakdown by project location—United States compared to other countries— and type of activity for carbon offsets issued between 2004 and 2025.

As Figure 1 illustrates, the rankings by offset type for the United States are different from the global rankings by offset type. For projects located in the United States, the three most common project types by offset issuance involved the following:


	Chemical processes projects (41%). These projects included a number of different project types. The largest projects by issuance volume included replacement of high-global-warming-potential chemicals in refrigeration manufacturing (see text box below); reclamation and reuse of hydrofluorocarbons in various appliances;43 and reduction of nitrous oxide emissions at nitric acid and adipic acid production facilities.44

	Waste management projects (22%). Of these projects, 93% involved methane collection and destruction at municipal solid waste landfills.45

	Forestry and land use projects (20%). Of these projects, 86% involved improved forest management, which generally requires a landowner to forgo timber harvesting for a period of time.46










	Replacement of Certain Chemicals in Refrigeration Manufacturing: A Carbon Offset Case Study

Refrigeration manufacturers may use blowing agents to create foam insulation during the appliance production process.47 In recent years, these blowing agents have contained hydrofluorocarbons (HFCs). HFCs are GHGs with relatively high global warming potentials (GWPs).48 Replacing the blowing agents with chemicals with a lower GWP would reduce the GHG emissions generated during the production of appliances (all else being equal). In 2016, the American Carbon Registry (ACR) developed a carbon offset protocol for this activity.49 Between 2017 and 2025, 66 U.S. projects generated 32 million MTCO2e of carbon offsets under this protocol. Another 24 million MTCO2e are scheduled to be issued in subsequent years.

Pursuant to the Kigali Amendment to the Montreal Protocol,50 the United States enacted legislation to phase-down HFC production and consumption. The American Innovation and Manufacturing Act of 2020 (AIM)51 created a schedule to reduce HFC production and consumption.52 This act directs the U.S. Environmental Protection Agency (EPA) to promulgate regulations prohibiting the use of certain HFCs in specific industries, including blowing agents in refrigeration manufacturing.53 This prohibition took effect January 1, 2025.54

This regulatory prohibition alters the additionality of offset projects that would replace HFC blowing agents with low-GWP substitutes. As EPA regulations effectively require refrigeration manufacturers to replace the HFC blowing agents, a carbon offset project supporting such a replacement would not likely be considered additional. As a result of this regulatory development, ACR made this protocol "inactive" as of December 31, 2024.














	Figure 1. Voluntary Carbon Offsets Issued by Type of Activity and Project Location

Data from 2004 to 2025




	



	Source: Prepared by CRS; data from Barbara K. Haya et al., Voluntary Registry Offsets Database v2025-12, Berkeley Carbon Trading Project, University of California, Berkeley, https://gspp.berkeley.edu/berkeley-carbon-trading-project/offsets-database. This version of the database contains all projects, issuances, and retirements through December 31, 2025.

Notes: The carbon offset projects in this figure include voluntary carbon offset projects listed globally by five major voluntary offset project registries: American Carbon Registry, Climate Action Reserve, Architecture for REDD+ Transactions, Gold Standard, and Verra. According to background information from the Berkeley Carbon Trading Project database, these registries include "almost all of the world's voluntary market offsets." The information in the figure does not include offsets from compliance frameworks. The database added a sixth registry (Isometric) in 2026. Data from that registry are not included in this figure.






By comparison, Figure 1 indicates the most common project types by offset issuance in other countries involved the following:


	Renewable energy projects (38%). Of the renewable energy offsets, 44% involved wind energy; 31% involved hydroelectricity projects.55

	Forestry and land use projects (35%). Of the forestry and land use offsets issued, 82% involved Reducing Emissions from Deforestation and Forest Degradation (REDD+) projects; 56 the "+" indicates that many of these projects included co-benefits, such as "biodiversity protection and livelihood betterment."57

	Household and community projects (15%). More than 70% of the household and community offsets involved replacing wood-fired or charcoal-fired cookstoves with less GHG-intensive cookstoves (e.g., biofuel stoves).58



Figure 2 compares quantity of carbon offsets issued and the number of offset projects by country between 2004 and 2025. The figure lists the 10 countries that accounted for the most carbon offsets by issuance (measured in million MTCO2e) and the number of offset projects for these countries. The figure also includes similar information for other countries, in aggregate.

As Figure 2 illustrates, project locations in India accounted for the most offsets issued (405 million MTCO2e) and the highest number of individual projects (1,855). Locations in the United States and China rank second and third, respectively, for the most carbon offsets issued during this time period.







	Figure 2. Location of Voluntary Carbon Offsets by Country:

Offsets Issued and Number of Projects

Data from 2004 to 2025




	



	Source: Prepared by CRS; data from Barbara K. Haya et al., Voluntary Registry Offsets Database v2025-12, Berkeley Carbon Trading Project, University of California, Berkeley, https://gspp.berkeley.edu/berkeley-carbon-trading-project/offsets-database. This version of the database contains all projects, issuances, and retirements through December 31, 2025.

Notes: The carbon offset projects in this figure include voluntary carbon offset projects listed globally by five major voluntary offset project registries: American Carbon Registry, Climate Action Reserve, Architecture for REDD+ Transactions, Gold Standard, and Verra. According to background information from the Berkeley Carbon Trading Project database, these registries include "almost all of the world's voluntary market offsets." The information in the figure does not include offsets from compliance frameworks. The database added a sixth registry (Isometric) in 2026. Data from that registry are not included in this figure.






Offset projects vary widely from country to country in terms of scale (measured in million MTCO2e) per project. The country-specific average of offsets issued per project ranged from 0.2 million MTCO2e per project in China to 1.4 million MTCO2e per project in Peru. In the United States, this measure was 0.3 million MTCO2e. As Figure 2 indicates, Guyana is an outlier for this measure. One carbon offset project was located in Guyana between 2004 and 2025. This forestry management project is the largest offset project in the world to date,59 issuing more than 58 million MTCO2e with another 58 million MTCO2e of offset credit scheduled for issuance in the future.



Projects Issued Per Year

Figure 3 illustrates the number of voluntary carbon offsets issued from the five voluntary registries (listed above) between 2004 and 2025. The number of issued voluntary offsets has generally increased over the last two decades, although year-to-year growth has been uneven. For example, as Figure 3 indicates, the number of offsets issued globally increased from 36 million MTCO2e in 2016 to 309 million MTCO2e in 2022 and then decreased to 253 million MTCO2e in 2025. In the United States, the number of offsets issued increased from 25 million MTCO2e in 2016 to 42 million MTCO2e in 2022 and then increased to 70 million MTCO2e in 2025.







	Figure 3. Annual Amount of Voluntary Carbon Offsets Issued from 2004 to 2025

Projects in the United States and Other Countries




	



	Source: Prepared by CRS; data from Barbara K. Haya et al., Voluntary Registry Offsets Database v2025-12, Berkeley Carbon Trading Project, University of California, Berkeley, https://gspp.berkeley.edu/berkeley-carbon-trading-project/offsets-database. This version of the database contains all projects, issuances, and retirements through December 31, 2025.

Notes: The carbon offset projects in this figure include voluntary carbon offset projects listed globally by five major voluntary offset project registries: American Carbon Registry, Climate Action Reserve, Architecture for REDD+ Transactions, Gold Standard, and Verra. According to background information from the Berkeley Carbon Trading Project database, these registries include "almost all of the world's voluntary market offsets." The information in the figure does not include offsets from compliance frameworks. The database added a sixth registry (Isometric) in 2026. Data from that registry are not included in this figure.






As a point of comparison, the total GHG emissions in the United States in 2022 were 6,343 million MTCO2e.60 The U.S.-based voluntary offsets issued in 2022 were equivalent to 0.7% of total U.S. GHG emissions in 2022. In the context of global GHG emissions, researchers estimated the global GHG emissions were 49,573 million MTCO2e in 2022.61 The aggregate voluntary offsets issued around the world in 2022 (309 million MTCO2e) were equivalent to 0.6% of total GHG emissions.

To put these offset projects in context, the United States generated about 6.3 billion tons of GHG emissions in 2022. The quantity of GHG emissions reduced in 2022 by voluntary carbon offset projects in the United States was equivalent to 0.7% of these total emissions.



Estimates of Carbon Offset Prices

The prices of voluntary carbon offsets are not comprehensively reported by an authoritative source. Carbon registries provide information on the number of carbon offsets issued, but these registries do not provide sales price information.

Several organizations provide some limited price data for voluntary carbon offset projects. For example, the Ecosystem Marketplace, a nonprofit organization, conducts a periodic survey of participants in the voluntary carbon market and publishes information on carbon offset projects, including sales prices. Table 1 lists the average sales prices per MTCO2e for different carbon offset project types for 2023 and 2024, as reported by Ecosystem Marketplace.



Table 1. Carbon Offset Average Prices by Category in 2023 and 2024

Data from Ecosystem Marketplace Annual Survey of Market Participants











	Carbon Offset Category

	Average Price in 2023

(in U.S. Dollars per MTCO2e)

	Average Price in 2024

(in U.S. Dollars per MTCO2e)




	Forestry and Land Use

	$10

	$9




	Renewable Energy

	$4

	$3




	Chemical Processes /

Industrial Manufacturing

	$4

	$4




	Household / Community

Devices

	$8

	$7




	Waste Disposal

	$7

	$7




	Agriculture

	$7

	$8




	Energy Efficiency/Fuel Switching

	$4

	$3







Source: Prepared by CRS; data from Forest Trends' Ecosystem Marketplace, State of the Voluntary Carbon Market 2025, Table 3, 2025, https://www.ecosystemmarketplace.com/publications/2025-state-of-the-voluntary-carbon-market-sovcm/.

Notes: Prices in U.S. dollars per metric ton of carbon dioxide equivalent (MTCO2e). The prices reflect carbon offset transactions throughout the world and were not adjusted for inflation.





An annual report from the World Bank also includes carbon offset prices.62 The categories in the World Bank report are slightly different from those used in Table 1, so a comparison between the two price sources is problematic. In general, the relative price differences between the different categories in Table 1 are similar to the relative price differences in the World Bank data. For example, in both sources, projects in the forestry and land use category have the highest prices, and renewable energy projects are among the lowest prices.

In general, carbon offsets eligible for use in compliance markets fetch a higher price than voluntary carbon offsets.63 For example, the price of carbon offsets used to meet countries' GHG emissions reduction obligations under the PA has been higher than offsets ineligible for these markets. The World Bank report cited examples of several countries purchasing offsets at sales prices of $30 and $40 per offset.64




Federal Government Involvement

A number of U.S. federal agencies have undertaken varying degrees of activity regarding voluntary carbon offsets. Several of these actions were conducted pursuant to statutory direction or authority. Selected federal government actions are summarized below. The selected actions below are not a comprehensive list of all federal agency activity regarding carbon offsets and generally include actions taken in recent years.65


U.S. Department of Agriculture

The Consolidated Appropriations Act, 2023 (P.L. 117-328) authorized the Secretary of the U.S. Department of Agriculture (USDA) to establish a Greenhouse Gas Technical Assistance Provider and Third-Party Verifier Program.66 The stated intent of the program is to facilitate participation of farmers, ranchers, and private forest landowners in voluntary carbon offset markets, among other objectives. The program would evaluate and maintain a list of carbon offset agricultural and forestry-related protocols in voluntary markets and establish qualifications for third-party offset verifiers and providers of technical assistance.67 Pursuant to this statutory authorization, USDA has taken the following actions:


	October 2023: USDA published a Report to Congress: A General Assessment of the Role of Agriculture and Forestry in U.S. Carbon Markets.68  In this report, USDA examined a number of issues involving carbon offsets in the agriculture and forestry sectors.

	February 2024: USDA published a report, Intent to Establish the Greenhouse Gas Technical Assistance Provider and Third-Party Verifier Program.69 In this report, USDA announced its determination to establish the program and explained its rationale for taking this action.

	May 2024: In a Federal Register notice, USDA requested public input to support the preparation of proposed regulations intended to implement the program.70

	August 2024: In a Federal Register notice, USDA established an Advisory Council for the program and solicited public input for membership on the council.71

	January 2025: USDA published a list of members selected to serve on the Advisory Council.72 This list includes federal government officials and stakeholders representing a range of perspectives, including the agricultural industry, private landowners, scientific research, and carbon markets.

	April 2025: The USDA Secretary released a memorandum directing the USDA White House Liaison Office to "provide a plan for potential consolidations, terminations, and reorganizations of all [USDA] Federal Advisory Committees."73



Since its creation in January 2025, the Advisory Council has not convened for a meeting. The April 2025 memorandum effectively paused Advisory Council activities.74



Commodity Futures Trading Commission75

The Commodity Futures Trading Commission (CFTC) has taken action in recent years to govern financial instruments related to carbon offsets.76 Carbon offsets created in voluntary (and compliance) markets can serve as the underlying assets for derivatives contracts, which may include futures, options, and swaps.77

The Commodity Exchange Act (CEA)78 provides the CFTC with regulatory authority over derivatives trading platforms, commonly known as futures exchanges.79 In addition, the CFTC has authority to enforce prohibitions of fraud and manipulation in commodity spot markets, though not to otherwise broadly regulate commodity spot markets.80 The CFTC defines a spot market as "a market of immediate delivery of and payment for a commodity or product."81 Although the CFTC authority focuses on derivative markets and activity, the regulation of derivatives can indirectly influence behavior in spot markets.82


Carbon Offset Market Guidance

In 2022 and 2023, CFTC convened meetings with stakeholders to discuss a range of carbon offset market issues,83 particularly carbon offset integrity and options to address it.84 The CFTC stated that these discussions may help the commission determine whether to issue "new or amended guidance, interpretations, or policy statements related to the voluntary carbon markets."85

In December 2023, the CFTC published in the Federal Register proposed guidance regarding voluntary carbon credit derivative contracts.86 In October 2024, CFTC issued final guidance on these issues.87 Among other provisions, the final guidance identified four characteristics that derivative markets should consider regarding the quality of the carbon offset derivatives:


	1. transparency,

	2. additionality,

	3. permanence and risk of reversal, and

	4. quantification.



CFTC stated that the guidance is for "illustrative purposes only" and provides "contextual information" regarding compliance with CFTC regulations.88 Although the CFTC guidance is nonbinding and does not create new obligations, some environmental groups argued the guidance would strengthen the integrity of voluntary carbon offsets.89 Others argued CFTC did not have the legal authority to issue the guidance and the guidance was inconsistent with the CFTC's obligations under the Commodity Exchange Act.90

In September 2025, the CFTC withdrew its guidance on voluntary carbon credit derivative contracts.91 The CFTC argued that the guidance did not provide carbon offset derivative markets "with any new regulatory structure or standards that resulted in the advancement of market transparency or liquidity for [carbon offset] derivatives contracts." In addition, the CFTC stated that the guidance "placed a disproportionate focus on a particular class of derivative contracts [i.e., carbon offset derivatives], which could lead to confusion and inconsistencies in ... implementation of the CEA and Commission regulations."92



Enforcement Action

In October 2024, the CFTC issued its first enforcement action against alleged fraud in the carbon offsets derivatives market.93 CFTC filed a civil complaint in federal court against the CEO of a carbon offset project developing company. The complaint cites violations of the CEA and CFTC regulations. The complaint alleges the project developer made fraudulent claims about GHG emissions levels associated with a number of carbon offset projects. The carbon offsets involved cookstove projects located in several continents.94 According to the federal court filing, the project developer was one of the largest cookstove carbon project developers in the world.95 As discussed above (and illustrated in Figure 1), cookstove projects accounted for 70% of the "household and community" offset projects, the third-largest category of global carbon offset projects.

Also in October 2024, the Department of Justice filed related criminal charges against the same project developer.96 The indictment states that the project developer provided "false and misleading information" about the number of cookstoves and "inflated the amount of emission reductions" associated with each of the cookstove projects.97 For example, the indictment states the developer "took steps to falsely and misleadingly increase the reported number of cookstoves in place."98 Due to this activity, the indictment alleges that the project was credited with millions more carbon offsets than it should have received. These offsets were worth "tens of millions of dollars at then prevailing [carbon offset] prices."99




Federal Trade Commission

The Federal Trade Commission Act of 1914 established the Federal Trade Commission (FTC).100 The act directs the FTC to prohibit "unfair or deceptive acts or practices in or affecting commerce."101 To support these efforts, in 1992 the FTC published "Guides for the Use of Environmental Marketing Claims," commonly referred to as "Green Guides." The Green Guides provide nonbinding guidance to help marketers understand how to avoid making deceptive environmental advertising claims across a range of consumer products and marketing strategies.102

The FTC has revised the Green Guides several times. In its most recent revision (2012), the FTC included a section on carbon offsets.103 Provisions in this section address several carbon offset integrity issues, including additionality, double-counting, and measurement. In December 2022, the FTC published a Federal Register notice seeking public comment on the Green Guides, including the section on carbon offsets.104

The FTC has taken enforcement action against a number of companies regarding environmental marketing violations. As of the date of this report, none of these actions has involved carbon offsets.105



Securities and Exchange Commission106

The Securities and Exchange Commission (SEC) states that its mission is to protect investors; maintain fair, orderly, and efficient markets; and facilitate capital formation.107 Pursuant to this mission, the SEC issued guidance in 2010 to assist publicly listed companies in evaluating when climate change risks require disclosure to their investors and the public.108 Subsequent to the 2010 guidance, the SEC determined there was a need to standardize and enhance the information available to investors.109 In 2022, the SEC proposed a rule that would require companies to disclose specific climate-related information, including information about a company's use of carbon offsets.110

In 2024, the SEC finalized this rulemaking.111 The final rule requires companies to disclose the aggregate amount of carbon offsets used, if the offsets were a "material component" of the company's plans to achieve climate-related targets or goals. In addition, the final rule requires a company to disclose further details about the carbon offsets, including the amount, the project type, the location, the registries used to track the offsets, and their costs.

A number of stakeholders challenged the final rule in federal court. In April 2024, the SEC announced that the compliance date of the final rule was delayed pending the completion of judicial review in consolidated legal proceedings.112 In February 2025, the chairman of the SEC announced that SEC no longer supported the final rule, stating that the rule was "deeply flawed and could inflict significant harm on the capital markets and our economy."113 In March 2025, the SEC sent a letter to the federal court, telling the court that the federal government would withdraw its defense of the final rule.114 In June 2026, the SEC issued a proposed rule that would rescind the 2024 final rule and its climate-related disclosure requirements.115








	Biden Administration Interagency Principles

In May 2024, an interagency group in the Biden Administration released a set of principles for voluntary carbon markets, stating the following:

High-integrity voluntary carbon credit markets (VCMs), as well as carbon credit markets more broadly, have the potential to support decarbonization efforts within the United States and globally, accelerating net emissions reductions while reducing their cost. They can achieve this by further unlocking capital and demand for real, additional, lasting, and independently verified emissions reductions and removals.116

The Biden Administration stated that the intention of the principles was to foster market integrity and confidence in the carbon offset projects.117 The principles were divided into the following three broad categories:


	Supply integrity. Carbon offsets should be unique and additional, and represent real, quantifiable GHG emissions reductions or sequestration; offset projects should avoid inadvertent negative impacts on local communities or the environment.

	Demand integrity. Buyers of carbon offsets should first prioritize reducing emissions within their own supply chains; buyers should publicly disclose (on an annual basis) purchased, canceled, or retired offsets; public claims regarding GHG emissions reductions should rely only on carbon offset projects that meet high integrity standards.

	Market integrity. Stakeholders should seek to improve market functionality—for example, by improving transparency and data availability and providing for the accurate accounting and legal treatment of offsets; market participants should attempt to decrease transaction costs by addressing potential barriers to participation.



As of the date of this report, the Trump Administration has not taken action regarding the 2024 interagency principles.











Selected International Frameworks

Carbon offsets play a key role in two international climate change mitigation frameworks: the PA and the Carbon Offsetting and Reduction Scheme for International Aviation. These frameworks contain elements of both voluntary and compliance markets. These two frameworks have an evolving relationship with the broader voluntary carbon markets and may affect the types of projects developed in future voluntary markets. These two international frameworks are discussed below.


Paris Agreement and Article 6

Article 6 of the PA includes two distinct carbon offset frameworks to help countries meet their GHG emissions reduction goals.118 Private entities can also participate in these offset frameworks.

The 2015 PA is the second subsidiary agreement to the United Nations Framework Convention on Climate Change (UNFCCC).119 The UNFCCC has been the principal multilateral treaty for cooperation among nations on GHG-induced climate change since its adoption in 1992.120 As of the date of this report, 195 Parties have ratified, accepted, or acceded to the PA, including the United States.121 In 2025, President Trump began a process to withdraw the United States from the PA.122 The U.S. withdrawal went into effect January 27, 2026.123 Numerous countries continue to develop and use the frameworks created by the PA.

Some elements of the PA are considered legally binding; others are not.124 For example, the PA requires participating countries to submit NDCs. Pursuant to this obligation, the United States submitted an NDC in 2021, which included the goal of reducing net GHG emissions in the United States by 50%-52% below 2005 levels by 2030.125 Although participating countries are required to submit NDCs, the GHG emissions targets in NDCs are considered nonbinding.126 Article 6 of the PA provides two key offset frameworks for countries to "pursue voluntary cooperation in the implementation of their [NDCs]."127 These two frameworks are discussed below.


PA Article 6.2

PA Article 6.2 allows countries to trade emissions reductions and removals with other countries through bilateral or multilateral agreements. PA guidance from 2021—referred to as the "Paris Rulebook"—provides implementation details for these transactions.128 The voluntary transactions in Article 6.2 are not officially described as carbon offsets, but the transaction procedures and requirements are similar to carbon offsets. For example, the guidance states that the transactions must be "real, verified, and additional" and include procedures to address concerns of double-counting the emissions reductions.129 As of the date of this report, 65 countries have bilateral agreements with other countries to develop projects under Article 6.2, and 5 countries have transferred Article 6.2 emissions credits to other countries.130 The first such transfer (in 2023) involved Switzerland providing financial support for an electric bus program in Thailand.131

Some countries may select the Article 6.2 approach, because its decentralization provides more flexibility for countries to design their own agreements and offset project details. Other countries may prefer to use carbon offsets produced and verified through the centralized system of Article 6.4 (discussed below). Another consideration regards timing: countries have been forming Article 6.2 agreements for several years; the Article 6.4 system is in an earlier stage of development.132



PA Article 6.4

PA Article 6.4 includes a second mechanism that allows countries to generate carbon offsets and sell them through a centralized system, which is operated by a supervisory body created by the PA.133 Other countries would be able to purchase the offsets and use them to meet their NDC goals. This process is known as the PA Crediting Mechanism.134 Private parties can also purchase carbon offsets through this system.

Under this mechanism, the supervisory body approves project methodologies, registers projects in a public database, and issues carbon offsets. Similar to the Article 6.2 framework, a host country needs to make a corresponding adjustment to its GHG emissions levels when carbon offsets are first transferred to another country or party.

The Article 6.4 framework is generally considered to be a successor to the Clean Development Mechanism (CDM) of the Kyoto Protocol. In 2021, PA countries decided to allow for the conditional transfer of some CDM projects into the framework of Article 6.4. This decision and its implementation have drawn criticism from some stakeholders.135 As discussed above, some studies found that some of the offset projects in the CDM framework produced carbon offsets with questionable integrity (e.g., were not additional).

In October 2025, the supervisory body approved its first sector-specific carbon offset methodology—for flaring or use of landfill gas—for developers to use when generating offsets.136 In February 2026, the supervisory body approved the first carbon offset project through the CDM transfer process. The project involved GHG emissions from cookstoves in Myanmar.137

These Article 6.4 implementation developments are likely to receive special attention and scrutiny from policymakers and stakeholders, especially considering the history of the CDM (the Article 6.4 predecessor). Some groups have praised the Article 6.4 process, particularly regarding the emissions standards for cookstove projects.138 Other groups have been more critical of the underlying assumptions and emissions calculations.139

A number of Article 6.4 implementation details are uncertain and subject to change, including how the Article 6.4 carbon credits may be used in other frameworks. For example, under the European Union (EU) Carbon Border Adjustment Mechanism (CBAM), importers of selected, carbon-intensive products (e.g., steel, cement) are required to pay a fee to the importing EU country based on the GHG emissions associated with an imported material's production or end use.140 In August 2025, the EU's European Commission141 proposed a regulation that would allow importers to partially adjust their CBAM fee through the purchase of Article 6.4 credits.142 The implications of this development are beyond the scope of this report.




Carbon Offsetting and Reduction Scheme for International Aviation

The International Civil Aviation Organization (ICAO) implements the Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA) to limit CO2 emissions from international flights. CORSIA allows the use of carbon offsets to address the CO2 emissions that cannot be reduced through the use of less carbon intensive aviation fuels or technological and operational improvements.

ICAO is a United Nations agency that serves as a global forum of countries to discuss and develop international civil aviation policy.143 The United States is one of 193 member countries that are part of the ICAO Assembly, which meets every three years. The United States also is one of 36 countries that serves on ICAO's Council, which meets more regularly to implement the assembly's policies.144

In 2016, the ICAO Assembly agreed to limit annual increases in total CO2 emissions from international civil aviation.145 ICAO created the CORSIA program to achieve these emissions goals. CORSIA is a market-based framework that allows airline operators to use carbon offsets to meet their CO2 emissions goals.146 The scope of the CORSIA program includes flights that depart in one country and arrive in a different country.147 During the "pilot phase" (2021-2023), the industry would limit its CO2  emissions to the levels generated in 2019. During the "first phase" (2024-2026) and in subsequent years, the industry would limit its CO2  emissions to 85% of 2019 levels.148

The pilot and first phase of CORSIA (i.e., 2021-2026) are voluntary. The program becomes mandatory for member countries and their airlines in 2027. The United States volunteered to participate as a member country during the pilot and first phase.149 To fulfill U.S. commitments, the Federal Aviation Administration (FAA) began to implement the CORSIA Monitoring, Reporting, and Verification Program in 2019.150 Although participation from the U.S. aviation industry has been voluntary during the pilot and first phase, the FAA stated in July 2023 that "all major U.S. operators" are participating, accounting for 98% of CO2 emissions from international flights originating in the United States.151

The CORSIA program (as administered by the FAA) involves a number of complicated process steps.152 Under CORSIA, participating airline operators monitor, report, and verify their annual CO2 emissions. Airline operators began this process in 2019 to establish baseline CO2  emissions data. The FAA aggregates the annual emissions data and submits them to ICAO. Approximately one year after an airline operator submits its annual emissions data to FAA, the FAA is to notify the operator how many carbon offsets the operator would need to obtain to address its emissions from the previous year. This process is scheduled to repeat for two more years. At the conclusion of a three-year phase (e.g., 2024-2026), operators have an additional year to cancel (i.e., retire) the carbon offsets they obtained during the previous phase.

During CORSIA's pilot phase (2021-2023), total CO2 emissions from international aviation remained below 2019 emissions levels.153 Therefore, airline operators did not need to obtain carbon offsets during this phase.154 Total CO2 emissions are projected to exceed 2019 emissions during the first phase (2024-2026). Thus, during the first phase, airline operators may need to purchase some amount of carbon offsets to account for the CO2 emissions above 2019 levels. Country-specific agencies (like the FAA in the United States) are expected to notify operators of their annual offset obligations. Under CORSIA's three-year phased approach, airline operators are expected to purchase and cancel the aggregate number of offsets needed in the first phase by January 31, 2028.155

CORSIA published a list of carbon offset projects it deems eligible for the CORSIA program.156 For the 2024-2026 period, CORSIA allows offsets from 10 programs and registries, including the 5 offset registries that provided the data in Figure 1, Figure 2, and Figure 3 above. Based on the April 2026 list of eligible emissions units, CORSIA will allow offsets from four registries—subject to specific conditions—for the 2027-2029 period. This list is subject to change. In prior years, CORSIA updated this list at least annually, often increasing the number of eligible programs and registries.




Activity from Nongovernmental Organizations

A number of nongovernmental organizations are involved in voluntary carbon offset markets and frameworks. In general, these organizations seek to improve the conditions of voluntary carbon markets by offering policy recommendations. Selected examples of such organizations and their actions are discussed below.


The Integrity Council for the Voluntary Carbon Market

The Integrity Council for the Voluntary Carbon Market describes itself as "a multi-stakeholder led independent governance body."157 In 2023, the council published 10 "Core Carbon Principles" for identifying "high-quality carbon credits that create real, verifiable climate impact."158 The 10 principles are broadly similar to concepts in the withdrawn CFTC 2024 final guidance.



International Organization of Securities Commissions

The International Organization of Securities Commissions (IOSCO) is an international body created in 1983 to "develop, implement, and promote adherence to internationally recognized standards for financial markets regulation."159 The IOSCO board is composed of financial regulators from around the world, including the chairs of the SEC and CFTC.160 IOSCO has published a number of policy documents relating to carbon offsets. For example, in 2024, IOSCO published a final report on voluntary carbon offsets.161 The recommendations in this report are similar to those in the CFTC's final guidance. The recommendations involve governance issues in voluntary carbon offset markets, including derivatives markets.



Voluntary Carbon Markets Integrity Initiative

Established in 2021, the Voluntary Carbon Markets Integrity Initiative (VCMI) is an international nonprofit organization with "a mission to enable high-integrity voluntary carbon markets."162 VCMI guidance focuses on the demand side of voluntary carbon markets. The demand side of voluntary markets generally involves the participation of corporations making claims regarding their purchase and use of carbon offsets. In 2023, VCMI published Claims Codes of Practice for entities seeking to use carbon offsets to help meet their stated GHG emissions targets.163 These codes of practice include public disclosure of GHG emissions, selection of "high quality" carbon offsets, and use of third-party verification.




Issues for Congress

Carbon offsets have been a topic of discussion and debate in both domestic and international climate change policy frameworks for several decades. On one hand, the inclusion of carbon offsets in climate policy frameworks offers a number of potential benefits. In particular, carbon offsets could potentially reduce the overall costs of achieving GHG emissions reduction goals. On the other hand, a number of carbon offset projects have generated controversy, as some studies have shown that some offsets did not produce measurable emissions reductions or sequestration.164

Congressional interest in the voluntary carbon market may increase, considering recent developments and U.S. stakeholder involvement. As highlighted above, the number of offsets issued in voluntary carbon offset markets has increased five-fold over the last 10 years. U.S. stakeholders are engaged in these voluntary markets. In terms of host countries, the United States ranks second (behind India) in quantity of voluntary carbon offsets issued by project location between 2004 and 2025. In addition, recent developments, particularly in CORSIA and PA Article 6, indicate that carbon offsets may continue to play a role in international climate change policy.

Members of Congress may consider a number of issues involving voluntary carbon offsets. A central issue regards the role that voluntary carbon offsets could play in climate change mitigation policy. As discussed above, climate researchers estimate that projects, like carbon offsets, that remove GHGs from the atmosphere may potentially support long-term GHG emissions reductions goals (e.g., net-zero emissions by 2050). Members who support these climate goals may consider how voluntary markets could be included to help support these policy goals.

For instance, Members may consider whether the voluntary carbon market warrants federal involvement, and, if so, the form this involvement could take. Recent analyses highlight the range of perspectives and uncertainty regarding the federal role in carbon offset markets.165 When deciding on the scope of federal involvement regarding offset governance, policymakers would face a central trade-off between (1) addressing the potential concerns associated with voluntary carbon offsets—additionality, double-counting, permanence—and (2) the costs and potential consequences of addressing those concerns.166 For example, some argue that more rigorous offset rules or oversight are unnecessary and could reduce participation in voluntary markets.  Others may argue that participation could increase if federal oversight were to strengthen stakeholders' trust in the credibility of voluntary carbon offsets.

Federal involvement in voluntary carbon markets could include a range of issues. For example, policymakers could decide to address specific elements of the carbon offset market, such as offset protocols, offset registries, third-party verification, or a combination of these elements. Within a particular issue, policymakers could consider a range of actions. For example, in the context of carbon offset protocols, policymakers could direct a federal agency to (1) establish new project protocols; (2) assess and certify existing registry protocols based on statutory priorities or agency discretion; or (3) provide guidance on what credible protocols should include. Some of these approaches may involve new statutory authority.

Several federal agencies have taken actions concerning the voluntary carbon market. Stakeholders have suggested other federal agencies could also play a role in carbon offset governance. As discussed above, some federal agencies (e.g., USDA, CFTC, SEC) undertook offset governance activities during the Biden Administration. These actions can be grouped into two general categories: technical assistance and market governance.

The USDA actions included elements of both categories. The USDA program would have provided technical assistance to stakeholders seeking to participate in the voluntary carbon market. The USDA program would also have assessed offset protocols and created qualifications for third-party offset verifiers. These USDA efforts also may have had some indirect governance effects, depending on its implementation.

The CFTC and SEC actions would have provided some degree of market governance. These activities have not continued during the Trump Administration. Members may consider restarting or modifying these efforts through statutory direction or specific authorization, or they may consider codifying the actions of the Trump Administration.

Other agency frameworks have been in place for a number of years. For example, the FTC Green Guides have included carbon offset provisions since 2021; the FTC has not taken enforcement action regarding carbon offset projects.167 Some argue that policymakers could build upon this existing framework by, for example, providing new authority or increased funding for FTC enforcement action.168 Others may argue that the FTC lacks the technical expertise to evaluate claims regarding carbon offset projects.169

In addition, Members may consider including other federal agencies in carbon offset governance. For example, some stakeholders recommend involving the EPA in carbon offset governance due to the EPA's experience implementing Clean Air Act programs that include design elements similar to carbon offsets.170 EPA's experience from its Greenhouse Gas Reporting Program also could be relevant to carbon offset governance. Since 2010, this regulatory program has required a number of facilities to annually report GHG emissions to the agency.171 In addition, Members may consider engaging the Department of Energy, which has employees with technical expertise in a number of issues that may involve carbon offsets, including renewable energy, energy efficiency, carbon capture, and direct air capture.172

Alternatively, Members could decide the federal government should maintain its existing, "limited" role in the voluntary market,173 or take action to reduce the federal role. Members might cite several arguments to support maintaining or reducing federal involvement. For example, some may argue stakeholders have taken efforts in recent years to address offset credibility concerns in voluntary markets.174 As discussed above, several organizations have issued best practices and guiding principles for the voluntary market. Some of these changes may have been influenced by increased market demand for higher-quality carbon offsets.175

Although these policy considerations focus on voluntary carbon offsets, in some cases the lines between voluntary and compliance frameworks may be unclear.176  In particular, the CORSIA and PA carbon offset frameworks contain elements of both voluntary and compliance frameworks. These international systems have a complex and evolving relationship with the broader voluntary carbon market. Some offset market observers noted that "increasingly, these markets overlap and influence one another. Although they may continue to operate in parallel, they are no longer functioning … independently."177

Some anticipate that the offset frameworks in CORSIA and PA Article 6 will "significantly impact the direction of the voluntary market" by providing a source of higher-quality carbon offsets.178 Some argue that increased demand for PA and CORSIA offsets—from countries and airlines—could affect the availability of offsets available in the voluntary markets.179 These outcomes could affect the prices of carbon offsets available in the voluntary market. Offset price increases could have a range of effects on the voluntary carbon market. For example, price increases could affect participation in the voluntary market and the types of projects developers seek to implement. Further analysis is beyond the scope of this report.

In addition, these potential effects and their timing are uncertain. Some point out that these potential effects would not take effect until the international frameworks are operating at scale, which could be several years in the future. Countries and relevant authorities continue to develop the implementation details for both the PA and CORSIA carbon offset frameworks. For example, although the PA went into effect in 2016, PA countries have continued to debate carbon offset framework issues at subsequent, annual meetings. In addition, CORSIA will likely adjust its list of eligible offset projects as it moves into its compliance phase in 2027. As CORSIA moves into its compliance phase, some observers question whether countries, particularly the United States, and airlines will continue to participate.180

Policymakers may track these interactions and the effects they have on the voluntary offset markets. The results of these interactions may inform the debate regarding the role federal agencies should or should not play in voluntary markets. For instance, some may contend the CORSIA and PA developments may encourage voluntary offset providers to adopt more rigorous standards and requirements without government intervention.
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	The principal GHGs—CO2, methane, nitrous oxide, and fluorinated gases (e.g., hydrofluorocarbons)—are considered to be well-mixed gases in the atmosphere. EPA states that these GHGs "remain in the atmosphere long enough to become well mixed, meaning that the amount that is measured in the atmosphere is roughly the same all over the world, regardless of the source of the emissions." See EPA, "Overview of Greenhouse Gases," https://www.epa.gov/ghgemissions/overview-greenhouse-gases.
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