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The voluntary carbon market is a mechanism used for the private funding of climate action 
projects that has become increasingly widespread in recent years. This Discussion Paper 
explains how the voluntary carbon market works, and discusses the main points of criticism 
aimed at this mechanism. Most notably, these are:

• Quality of the climate action projects: Many climate action projects do not meet the qual-
ity criteria needed to result in an effective reduction in greenhouse gas emissions.

• Corporate climate strategies: In many instances, corporate climate targets are not trans-
parent and are incompatible with the 1.5 degrees Celsius goal of the Paris Agreement.
Notably, excessive use of carbon credits could lead to companies neglecting to implement
measures for reducing their own greenhouse gases.

• Regulation: The voluntary carbon market is virtually unregulated at present. The lack of
binding quality criteria is exacerbating the existing problems.

The future of the voluntary carbon market is uncertain. Structural as well as supply- and 
demand-side factors will determine how this mechanism and its contribution to climate 
action evolve in future.
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What is the voluntary  
carbon market?

 

The voluntary carbon market is a mechanism 
used for the private funding of climate action 
projects and does not form part of an emissi-
ons trading scheme, such as the EU Emissions 
Trading System. Carbon credits are offered 
on the market and acquired mainly by private 
actors. An carbon credit equates to saving one 
tonne of greenhouse gas emissions, which are 
supposedly offset in this way. The credits are 
generated by climate action projects that claim 
to avoid the release of greenhouse gases or 
remove carbon dioxide from the atmosphere.

The future of the voluntary 
carbon market is uncertain 

The future evolution of the voluntary carbon market and its con-
tribution to climate action primarily depend on

 �how the market is regulated in future, both nationally and inter-
nationally,

 ���whether climate action projects succeed in demonstrably mee-
ting high standards of quality in future,

 ���the future role played by carbon credits within the context of 
corporate climate action strategies and the extent to which alter-
native climate action strategies are implemented. 

Academies’ Project “Energy Systems of the Future” (ESYS) | Contact: Claire Stark (energiesysteme@acatech.de)
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What is the voluntary carbon market –  
and can it make an effective contribution 
to climate action?

Who uses carbon  
credits – and what for?

 

The main buyers of carbon credits are com- 
panies who wish to offset their own green-
house gas emissions. They use the credits to 
meet self-imposed climate protection targets, 
such as ‘climate neutrality’. Companies follow 
this and other climate strategies chiefly to 
satisfy the demand for greater climate action 
from consumers and investors. 

For the first time, the German Energy Efficiency 
Act passed in 2023 also includes regulatory be-
nefits for companies considered to be ‘climate 
neutral’. The German government is currently 
drawing up the requirements for being defi-
ned as a climate-neutral company.

Opportunities and challenges
 
 
In theory, carbon credits allow non-state actors to get involved in ef-
forts to protect the climate beyond their own value chain. Since the 
market’s creation, around EUR 10 billion has been generated in this 
way for carrying out climate action projects. In practice, however, the 
voluntary carbon market only has a very limited impact on climate 
action. The main reasons for this are:

Supply: Many climate action projects make a smaller contribution to 
climate protection than indicated by the carbon credit as they fail to 
meet certain quality criteria, such as additionality and permanence.
 
Demand: Carbon credits offer companies a relatively easy way to meet 
their self-imposed climate targets. This can lead to companies neglecting 
to implement measures for lowering their own greenhouse gas emissions.
 
Structure: There are no public supervisory authorities to lay down the 
quality criteria for carbon credits and assess the quality of the regula-
tions. To date, this task has only been performed by private initiatives. 
Such inadequate regulation can aggravate problems. 

Fact sheet / April 2024
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1 Introduction 

The worsening effects of climate change show that the international community’s efforts to protect the 
climate are insufficient at present. So it is all the more important for non-state actors to also get increasingly 
involved in climate action. This greater involvement has led to a sharp increase in the use of schemes for 
offsetting greenhouse gas emissions (carbon offsetting) in recent years. Carbon credits generated by cli-
mate action projects around the world are used for offsetting. These carbon credits are issued and traded 
on the voluntary carbon market (also known as the voluntary market) by private actors outside of the reg-
ulated and mandatory emissions trading systems (compliance markets). In theory, an carbon credit equates 
to saving one tonne of greenhouse gas emissions. 

Since the creation of the voluntary market, around USD 10 billion of carbon credits have been traded. This 
has provided additional private capital, some of which has gone into funding climate action projects. In this 
way, the market contributes to the private funding of climate action, which could play a key role in tackling 
climate change.1  

However, the voluntary market is not harnessing its full potential in its current form. The question of 
whether climate action projects on the voluntary market really help to curb climate change, and to what 
extent, depends on whether they meet certain quality requirements. Investigations have revealed that 
many of the climate action projects funded by carbon credits do not comply with these criteria adequately, 
or at all. The demand side – in other words, how the carbon credits are used – also comes in for criticism, 
with experts claiming that market participants simply use offsetting while neglecting to make efforts to 
avoid and reduce their own emissions. Consequently, the question of whether the voluntary market will 
continue to grow in future and will be able to make a meaningful contribution to climate action largely 
depends on whether these and other issues presented in this paper can be resolved. 

This publication begins by categorising the various carbon markets and describing how the voluntary mar-
ket fits into the overall picture. It then explains and analyses the structure and operation of the voluntary 
carbon market, along with its climate action projects (supply side) and the use of carbon credits (demand 
side). The statements contained in this paper are based in part on findings from a workshop organised by 
the joint academies’ project “Energy Systems of the Future” (ESYS)2 and on the analysis of current literature.  

 
1  See Boehm et al. 2022. 
2  The workshop took place on 31.01.2023. It was attended by the following participants: Dr. Munib Amin (E.ON), Miriam Borgmann (ESYS 

Project Office | acatech), Verena Cordes (Siemens Energy), Prof. Dr. Matthias Finkbeiner (Technical University of Berlin), Prof. Dr.-Ing. 
Manfred Fischedick (ESYS Board of Directors | Wuppertal Institute), Sabine Frank (Carbon Market Watch), Jörn Gierds (ESYS Project Office | 
acatech), Prof. Dr. Hans-Martin Henning (ESYS Board of Directors | Fraunhofer ISE), Nicolas Kreibich (Wuppertal Institute), Lars Kroeplin 
(Lufthansa), Prof. Dr. Ellen Matthies (ESYS Board of Directors | Otto-von-Guericke University), Dr. Sebastian Öttl (WWF), Dr. Johannes 
Pfeiffer (ESYS Project Office | acatech), Prof. Dr. Karen Pittel (ESYS Board of Directors | Ifo Institute), Klaus Schmidt-Dannert (Shell), Gesa 
Schöneberg (Stiftung Allianz für Entwicklung und Klima), Prof. Dr. Charlotte Streck (Climate Focus), Dr. Cyril Stephanos (ESYS Project Office 
| acatech), Dr. Tudor Vlah (Wettbewerbszentrale), Carsten Warnecke (New Climate Institute). This paper does not reflect the views of individual 
workshop participants; rather it was drawn up by the authors nominated for the paper as a follow-up to the workshop and on the basis of its 
results.  
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2 Overview of the various carbon markets and how they work 

2.1 What types of carbon market are there? 

There are basically two different types of carbon market (see Figure 1). 

Figure 1: Distinction between emissions trading systems and markets for carbon credits (own diagram) 

Emissions trading systems: A number of countries along with the EU operate emissions trading systems. 
Under such schemes, participants in emissions trading have a regulatory obligation to possess emissions 
allowances for the greenhouse gas (GHG) emissions they cause.3 Together with carbon taxes, emissions 
trading systems constitute the main climate action tools in many countries. A total of 34 emissions trading 
systems were in operation around the world in 2022. In addition to this, carbon taxes had been imple-
mented in a further 37 countries.4 The two GHG pricing mechanisms together cover around 23 per cent of 
global GHG emissions. There is considerable variation in pricing, however, and prices are rather low overall: 
over half of all emissions allowances cost less than USD 10 (approx. EUR 9.30 as at November 2023) per 
tonne of carbon dioxide equivalent, while prices on the EU ETS, for example, averaged over EUR 70 per 
tonne of CO2 equivalent.5 Although a general increase in prices has been registered over the past few years, 
prices in the majority of systems are still below the level currently considered necessary to meet the targets 
set by the Paris Agreement (PA).6  

Market for carbon credits: Both state and non-state actors can purchase carbon credits here and use them 
for various purposes. The revenue from selling the carbon credits is used by project developers to fund a 
climate action project that is meant to save greenhouse gases equating to the amount of the issued carbon 
credits. The project does so by either avoiding greenhouse gas emissions or removing greenhouse gases 
from the atmosphere (see also section 4.1). The voluntary carbon market is a sub-segment of this market 
(see section 2.2). 

3  This applies primarily to emissions of carbon dioxide. Some emissions trading systems take emissions of other greenhouse gases into account 
too. The EU ETS also sets prices for nitrous oxide and perfluorocarbons (PFCs), for example. And from 2026, the EU ETS will be extended to 
include methane emissions from shipping. The global warming potential of these greenhouse gases is expressed in terms of the carbon dioxide 
equivalent. Carbon pricing system is therefore generally used as a simplified term, even if it also refers to other greenhouse gases. This is also 
true of the voluntary carbon market being considered here, where projects for reducing methane emissions, for instance, are also carried out 
alongside projects for avoiding and capturing carbon emissions. 

4  See World Bank 2022. 
5  See International Carbon Action Partnership (ICAP) 2023. 
6  See World Bank 2022.  
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2.2 In what areas is there a demand for carbon credits? 

State and non-state actors use carbon credits to achieve voluntary targets or to fulfil regulatory obligations 
stipulated by international agreements (Paris Agreement, Carbon Offsetting and Reduction Scheme for In-
ternational Aviation (CORSIA)) and national legislation (GHG pricing instruments). There is some overlap 
between these two demand segments that has an impact on the voluntary carbon market (see also sections 
2.3 and 2.4). Figure 2 depicts the resulting demand segments for carbon credits. 

Figure 2: Demand segments for carbon credits (own diagram) 

International compliance market (1): Countries can obtain carbon credits under internationally established 
mechanisms in order to achieve the climate targets set by international agreements (Nationally Determined 
Contributions or NDCs). 87 per cent of the signatory states to the Paris Agreement have expressed an in-
terest in participating in such an international compliance market and using carbon credits to help meet 
their climate targets. Some countries have already started to develop corresponding projects. Other actors, 
on the other hand, such as the EU and USA, have ruled out the possibility of using carbon credits to achieve 
climate goals.7 

National compliance market (2): Companies purchase carbon credits to fulfil the requirements imposed by 
the national GHG pricing mechanism they are governed by. This therefore leads to the two types of carbon 
market described in section 2.1 intersecting. Carbon credits can currently be used to meet GHG pricing 
mechanism targets in California, Chile and South Africa, for example.  

CORSIA (3): CORSIA is a system for offsetting the carbon emissions from international civil aviation and has 
been implemented by the International Civil Aviation Organization (ICAO, a sub-agency of the United Na-
tions). Under the CORSIA scheme, aircraft operators purchase carbon credits to offset the proportion of 
their CO2 emissions that has resulted from the growth of these operators since 2019 or will result from their 
future growth. It is planned to implement CORSIA in three separate phases. The voluntary pilot phase that 
started in 2021 and runs until the end of 2023 requires aircraft operators to offset any emissions exceeding 
2019 levels by means of credits for international flights between the participating countries. 119 countries 
are taking part voluntarily at present. The first official phase commences in 2024 and finishes in 2026, during 
which time countries will continue to participate voluntarily. In the project’s second phase from 2027 to 
2035, all member states will be obliged to participate – with a few exceptions (for example, landlocked 

7  See ibid. 
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developing countries).8 Projections suggest that CORSIA could generate demand for carbon credits totalling 
1.6 – 3.7 gigatonnes of CO2 between 2021 and 2034.9 

Voluntary carbon market (4): Unlike the international and national compliance markets or the CORSIA 
scheme, actors on the voluntary carbon market are not obliged to use the carbon credits for fulfilling gov-
ernment requirements (such as reducing greenhouse gas emissions). Participants, such as companies, pri-
vate individuals or other entities, voluntarily purchase carbon credits to offset their own emissions. This 
paper examines this particular segment in greater detail from section 3 onwards. 

2.3 How are carbon credits created? 

A climate action project must be certified in accordance with appropriate standards before it can generate 
carbon credits. Three possible mechanisms are available for doing this (see Figure 3). 

Figure 3: Certification standards for carbon credits (own diagram). The stated market shares refer to the percentage of carbon credits 
issued worldwide.  

International certification standards (a): The two most important international certification standards to 
date, the Clean Development Mechanism (CDM) and Joint Implementation (JI), originated from the Kyoto 
Protocol. The CDM mechanism certified the trading of carbon credits between industrial and developing 
countries, while the JI standard applied to trade between industrial countries. Approximately ten per cent 
of the carbon credits offered in 2022 were still created under the CDM.10  

The Paris Agreement (PA) redefined the rules for trading and transferring carbon credits. PA Article 6.2 
allows accounting units known as Internationally Transferred Mitigation Outcomes (ITMOs) to be traded 
directly between the signatories. This is of particular importance for the voluntary carbon market, as carbon 
credits with corresponding adjustments must be traded under the accounting regime set out by Article 6.2 
(see section 4.4). The regulations contained in PA Article 6.4 constitute the follow-up mechanism to the 
CDM. Projects certified by the CDM can, however, be transitioned to the PA Article 6.4 mechanism under 
certain circumstances. One criticism voiced by experts is that this could lead to a large number of low-
quality CDM carbon credits being transitioned to PA Article 6.4.11  

A Supervisory Body was established in 2022 to monitor the market that is being created under the PA Article 
6.4 mechanism. One of the ways PA Article 6.4 is intended to help climate action is for two per cent of the 
carbon credits certified under this mechanism to be cancelled without being used. It is not clear when it 

8  See German Emissions Trading Authority (DEHSt) 2023. 
9  See Hood 2019.  
10  See World Bank 2022. 
11  See Dufrasne 2021. 
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will be possible to start issuing and trading carbon credits under the PA Article 6.4 mechanism, as this is 
dependent on the Supervisory Body first establishing rules for implementation.  

National, regional and sub-national certification standards (b): There are around 25 national, regional and 
sub-national certification standards that account for about 15 per cent of the carbon credits offered world-
wide.12 The California Compliance Offset Program and Australia’s Emissions Reduction Fund are the largest 
such schemes. 

Private certification standards (c): Private certification standards are together responsible for issuing ap-
proximately 75 per cent of carbon credits. There has been a particularly sharp increase in certification using 
private certification standards since 2018 (see chapter 3.1). The private certification programmes Verified 
Carbon Standard and Gold Standard register the largest shares here, with 62 per cent and nine per cent of 
all carbon credits respectively. Unlike the other certification standards available, there is no public supervi-
sory authority for private certification standards (see section 3.3). 

2.4 What overlap is there between the segments of the market for carbon credits? 

The segments of the carbon credit market described in sections 2.2 and 2.3 intersect at various points, and 
this also has an impact on the voluntary carbon market. This applies particularly to any implications arising 
from international agreements.  

Many of the certification standards are authorised for more than one demand segment (see Table 1). The 
carbon credits issued by these standards can therefore be used across different demand segments. For exam-
ple, carbon credits that have been issued by a private certification programme (such as Gold Standard) could 
count towards obligations under CORSIA if necessary. This becomes particularly apparent in the case of the 
voluntary carbon market, where carbon credits issued by any certification standard can basically be used. 

12  See World Bank 2022. 



9 

Energy Systems of the Future 

Table 1: Requirements of the different demand segments in terms of certification standards (own diagram) 

The way in which the voluntary market is interlinked with national and international compliance markets is 
constantly evolving. The same is true of the link between the Paris Agreement and the voluntary market: it 
remains to be seen whether the regulations contained in the Agreement will also come into force on the 
voluntary market in future and to what extent. This has a particular bearing on whether corresponding 
adjustments are applied (see section 4.4).  

The following sections examine the voluntary carbon market and the private certification standards that 
are of particular interest for this market segment in greater detail. 
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3 Basis and structure of the voluntary carbon market 

3.1 How big is the voluntary carbon market? 

Carbon credits have been traded on the voluntary market since the 1990s. During that time, a total of 
around EUR 10 billion has been generated.13 In 2021, the annual volume topped USD 2 billion for the first 
time.14 Market growth was almost continuous until 2021 and accelerated notably from 2017. This increase 
in pace was partly down to the adoption of the Paris Agreement and the heightened level of ambition this 
brought. It also prompted non-state actors to become more ambitious with regard to climate action. This 
is reflected by, among other things, the number of businesses adopting climate neutrality targets, which 
has more than doubled in the past two and a half years among the world’s 2,000 largest listed companies.15 
However, 37 per cent of these companies have still not set any targets for reducing their greenhouse gas 
emissions.16 

Figure 4 illustrates how the voluntary market has grown based on the number of issued and retired carbon 
credits contained in the registries of private certification programmes. There is no general public registry 
for all carbon credits. Carbon credits are recorded in the certification programme’s registry as issued as 
soon as the carbon credits for a project have been certified and are offered for sale. These carbon credits 
can be acquired by either intermediaries or end users (buyers). Carbon credits are not retired, however, 
until the end user has accounted for the purchased credits. Once this has been done, retired carbon credits 
may not be claimed by any other participants.17  

Figure 4: Number of carbon credits on the voluntary carbon market recorded in the registries of private certification programmes and 
retired18 (own diagram, data: Climate Focus 2023) 

13  See Ecosystem Marketplace 2022. 
14  See ibid.  
15  See Net Zero Tracker 2023. 
16  See ibid. 
17  See German Environment Agency (UBA) 2020.  
18  Diagram shows carbon credits from the private certification programmes American Carbon Registry, Climate Action Reserve, Climate Forward, 

Global Carbon Council, Gold Standard, Plan Vivo and Verified Carbon Standard. 
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Since 2002, private certification programmes have recorded over 1.6 billion carbon credits (each for 
1 tonne CO2 eq.) in their registries. This amounts to more than double Germany’s total CO2-equivalent emis-
sions in 2022 (746 million tonnes of CO2 eq.).19 Figure 4 also highlights the growing gap between issued 
and retired carbon credits. Only around half of all issued carbon credits (853 million) had been retired by 
2023. The high number of non-retired carbon credits still available on the market can put downward pres-
sure on prices on the voluntary market.  

The voluntary market’s growth stalled in 2022 (see Figure 4). Forecasts nevertheless expect the voluntary 
market to continue to grow strongly in future,20 although this is dependent on a large number of factors 
(see section 6). 

Focus on: Prices and pricing on the voluntary carbon market 

Prices on the voluntary market are not transparent at present, as there is neither a common mechanism nor standards for 
setting prices. They are influenced by, among other things, the type of project used (see section 4.1). There are also differ-
ences in pricing between the various certification standards. This led to 2021 prices ranging on average from around USD 2 
(approx. EUR 1.90 as at November 2023) for Climate Action Reserve to around USD 12 (EUR 11.20 as at November 2023) for 
Plan Vivo.21 Prices in 2023 for the two largest private certification providers, Verified Carbon Standard and Gold Standard, 
were around USD 4 (approx. EUR 3.70 as at November 2023). If international and national/regional/sub-national certification 
programmes are also taken into consideration, the variation increases, with a spread from USD 1 (approx. EUR 0.90 as at 
November 2023) in the CDM to USD 128 (approx. EUR 120.00 as at November 2023) in the Switzerland CO2 Attestations 
Crediting Mechanism.22 These prices do not cover the actual cost of CO2 damage, which the German Environment Agency 
estimates at EUR 237 per tonne of CO2 in 2023.23 Prices for carbon credits are also generally low compared to prices on the 
EU ETS (about EUR 80 – 90 per tonne of CO2 equivalent in 2023).  

Surveys have shown that the price of carbon credits is a key purchasing criterion for the majority of end users on the voluntary 
market.24 This could have an impact on the projects selected and possibly also on the quality of the projects carried out (see 
section 4.2). To compound the problem, many different participants are often involved in the trading of carbon credits (e.g. 
project developers, certification providers and intermediaries). As a result of this, only a fraction of the carbon credit price 
goes into funding the actual projects in many cases. Surveys have revealed that the average commission fee charged by 
intermediaries on the voluntary market is around 15 per cent.25 However, as about 90 per cent of the intermediaries surveyed 
did not indicate how much commission they charge, experts believe that commission fees are higher in reality.26 Further 
investigation has shown that carbon credits have sometimes been resold by intermediaries for more than six times the orig-
inal cost price.27 Participants at the ESYS workshop criticised this lack of transparency, which, among other things, could also 
make it more difficult for end users to identify and select high-quality carbon credits in view of the wide range available on 
the market. 

19  See German Environment Agency (UBA) 2023-1. 
20  See Taskforce on Scaling Voluntary Carbon Markets (TSVCM) 2021 and Shell/Boston Consulting Group (BCG) 2022. 
21  See World Bank 2022. 
22  See ibid. 
23  See German Environment Agency (UBA) 2023-2. 
24  See Shell/Boston Consulting Group (BCG) 2022. 
25  See AlliedOffsets 2023. 
26  See ibid. 
27  See Barratt/Clarke 2022. 
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3.2 Who participates on the voluntary carbon market? 

Figure 5 shows the main participants on the voluntary carbon market. They are almost all private actors who 
either gain financially by participating in the market or wish to benefit from offsetting their own emissions.  

Figure 5: Main participants on the voluntary carbon market and the paths to acquiring carbon credits (own diagram) 

Project execution: Project developers plan the project, whose aim is to avoid the emission of greenhouse 
gases or remove them from the atmosphere. Project sponsors execute the project (for example, a wind 
farm or forestry measures). They receive some of the capital required from external investors. The carbon 
credits that are sold are ultimately used for funding climate action projects and paying the parties involved. 

Monitoring and regulation: The voluntary market is not subject to state regulation at the current time (for 
further details, see section 3.3). Private certification standards (such as Verified Carbon Standard and Gold 
Standard) specify criteria for creating, monitoring and certifying climate action projects that generate car-
bon credits. The carbon credits will only be added to the certification programme’s registry once the project 
has been successfully implemented and its benefit for the climate verified. As explained in section 2.3, car-
bon credits certified by both private and public (international or national/sub-national/regional) standards 
can be traded on the voluntary market. External auditors are accredited by the certification programme. 
They validate the climate action project and verify the actual mitigation of emissions achieved. Some certi-
fication programmes also stipulate that an independent assessment should take place both at the start of 
the project and throughout its duration. Besides this, there are also initiatives from voluntary market par-
ticipants that seek to set universal standards for certifying climate action projects (see section 3.3 below). 
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More recently, there has been a rise in the number of ratings agencies that specialise on the voluntary 
market and evaluate carbon credits. 

Carbon credit end users: End users on the voluntary market can be companies, private individuals or other 
entities. Companies in particular use carbon credits to offset their own greenhouse gas emissions as part 
of their corporate climate action strategy. Pledges to be “climate neutral” or reach “net zero” play an im-
portant role here (see section 5.1). Figure 5 illustrates the different paths for acquiring an carbon credit. 
End users can develop and execute climate action projects themselves, contact project developers and 
sponsors directly or purchase the carbon credit via intermediaries (on an exchange or via a broker).  

Intermediary trade participants: The majority of the registered carbon credits are traded over-the-coun-
ter.28 Brokers play a key role in this. They acquire carbon credits on the behalf of end users then resell the 
credits to them. There are also professional traders, who buy carbon credits and then combine them into 
portfolios to be resold (e.g. to brokers). In recent times, an increasing number of exchanges for trading 
carbon credits have appeared on the scene. Xpansiv’s CBL platform, one of the major exchanges for carbon 
credits, registered a year-on-year increase in trading volume of nearly 300 per cent in 2021, for example.29 
The introduction of blockchain technologies on the voluntary market in the form of tokenized credits could 
continue to change the face of trading in future.30 

3.3 How is the voluntary carbon market regulated? 

The voluntary market largely operates outside of state control. Neither national regulations nor the Frame-
work Convention on Climate Change (UNFCCC) currently have any significant regulatory impact on the mar-
ket itself or the actors operating in it. It is true that governments are able to exert some influence over the 
voluntary market by, for example, issuing guidance on environmental or social standards for the individual 
climate action projects in their country.31 In early 2023, for instance, the Finnish government published 
guidelines that identify best practices for both the development and implementation of climate action pro-
jects on the voluntary carbon market and the use of carbon credits.32 

However, the rules for the voluntary market are defined almost entirely on the basis of private certification 
standards. The voluntary market is therefore largely unregulated. Critics point out that this lack of regula-
tion could be partly responsible for the problems on the voluntary market in many cases (see section 4.3). 

initiatives have been launched from within the market aimed at setting tougher, more uniform standards 
for climate action projects and the use of their credits, the most notable of which is the Integrity Council 
for the Voluntary Carbon Market (ICVCM). This self-regulation has so far done little to alleviate the existing 
problems, though (see section 3.4). 

At the start of 2023, the ICVCM developed and published its Core Carbon Principles, which are meant to 
ensure that climate action projects and the associated carbon credits are of a high quality and that the 
voluntary market upholds high standards of integrity.33 Four of the principles relate to governance, four to 
the impact of emissions reduction and two to sustainable development. It is not yet clear how far this new 
initiative can go towards improving the quality of climate action projects and increasing credibility and 

28  See Chen et al. 2021. 
29  See World Bank 2022. 
30  See ibid. 
31  See Greiner et al. 2019. 
32  See Laine et al. 2023. 
33  See The Integrity Council for the Voluntary Carbon Market (ICVCM) 2023. 
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transparency on the voluntary carbon market. Independent initiatives from actors not involved in the car-
bon market themselves, such as the Carbon Credit Quality initiative (CCQI) for example, could perhaps offer 
a more effective way of helping to identify high-quality carbon credits and improving the quality of carbon 
credits and climate action projects. 

3.4 Why is the structure of the voluntary carbon market criticised? 

The voluntary carbon market’s lack of regulation as described in section 3.3 is the opposite of what is 
needed for climate action in some cases. The absence of any public supervisory authorities, for instance, 
can lead to varying requirements in certification standards. As the aim of project sponsors is to generate as 
many carbon credits as possible for the project they are carrying out, they could be tempted to select less 
stringent certification standards. This could also serve as an incentive for project sponsors to exploit loop-
holes in the regulations, for example by accounting for carbon savings incorrectly (see section 4.4).  

The financial interdependence between private market participants outlined in section 3.2 could aggravate 
these problems. For instance, the independence of the auditor could be compromised by the fact that the 
auditor is financially dependent on the project sponsor. 

As described in section 3.2, the large number of participants involved means that projects only receive a 
fraction of the total paid by the end users for the carbon credits in many cases (see “In more detail”: “Prices 
and pricing on the voluntary carbon market”). Intermediaries frequently charge high commission fees. 
What is more, it is often not clear how much of the funding is actually invested in the project. This inade-
quate transparency of financial flows together with poor compliance with quality standards (see section 
4.3) makes it more difficult for end users to evaluate the climate action projects they are supporting. Critics 
furthermore claim that participants on the voluntary market are actually aware of the problems in the mar-
ket, but do not report on them or do so insufficiently.34 

34  See Fischer/Knuth 2023. 
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4 Supply on the voluntary carbon market: quality criteria and problems of 
climate action projects 

4.1 Which projects generate carbon credits on the voluntary carbon market? 

Carbon credits can be generated as part of various kinds of climate action projects. Figure 6 shows the 
proportion of carbon credits issued on the voluntary market that are accounted for by each project type. A 
large share of these carbon credits originate from projects for renewable energies (36 per cent) and so-
called nature-based solutions (35 per cent). Other carbon credits are generated through projects with pri-
vate households (e.g. the provision of sustainable ovens in developing countries), by reducing industrial 
gases (e.g. eliminating leaks in the gas network) or through waste management (e.g. the capture and utili-
sation of landfill gas). Among the project types included under “Other” are CO2 removal processes such as 
Direct Air Carbon Capture and Storage (DACCS). 

Figure 6: Project categories on the voluntary market35 (own diagram, data: Climate Focus 2023) 

Nature-based solutions refer in particular to projects focusing on sustainable land use that are at the same 
time intended to contribute to climate protection.36 Nature-based solutions aimed at protecting forests are 
additionally included within the REDD+ (Reducing emissions from deforestation and forest degradation and 
the role of conservation, sustainable management of forests and enhancement of forest carbon stocks in 
developing countries) framework. Around half of carbon credits linked to nature-based solutions can be 
traced back to projects aimed at preventing deforestation and a third to projects striving to prevent the 
transformation of natural areas such as forests, moors and grassland into arable or pasture land.  

Projects for the prevention of deforestation or land transformation have attracted particular criticism due 
to questionable accounting of actual CO2 emission reductions (see section 4.3). This uncertainty has re-
sulted in nature-based solutions being rated and used differently by private certification standard provid-
ers. For example, nature-based solutions make up just two per cent of projects at Gold Standard, whereas 
the figure for Verified Carbon Standard is almost 50 per cent. While carbon credits from climate action 

35  All values < 5% were grouped together under “Other”. This includes projects with a focus on energy efficiency, fuel switching, CCS, mine gas, 
and gas processing and utilisation from oil fields. Other activities in the nature-based solutions group (“Other” in Figure 6) with a small share 
(less than 5%) are projects focusing on carbon storage in agriculture, on reducing emissions in agriculture and on restoration of wetlands. 

36  See Stiftung Allianz für Entwicklung und Klima 2021.  
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projects targeting the prevention of deforestation or transformation of natural areas are generally not cer-
tified by Gold Standard, at Verified Carbon Standard they account for approximately 85 per cent of all cli-
mate action projects from nature-based solutions. 

The majority (over 80 per cent) of carbon credits currently originate from projects aimed at preventing the 
generation of greenhouse gases. In the past, it was only possible to gain carbon credits based on the re-
moval of CO2 emissions from the atmosphere (under 20 per cent) by developing natural sinks – i.e. through 
forestation or reforestation projects. However, a lack of permanence makes issuing carbon credits via these 
projects controversial (see section 4.3). 

In the recent past, the role of technical CO2 removal processes has been an increasing topic of discussion in 
the voluntary market. Companies are hoping this approach will help them gain more effectively measurable 
and verifiable carbon credits which strengthen the integrity of their climate protection strategy.37 Compa-
nies may therefore also be able to contribute to the research and introduction of technologies which are 
still in the development phase at present, but which could play an important role in limiting climate change 
in the future. For example, in May 2023 US bank JPMorgan Chase announced it was acquiring carbon credits 
from technical CO2 removal projects to the value of USD 200 million.38 The companies questioned in a re-
cent survey are expecting that the proportion of carbon credits gained from projects focusing on nature-
based or technical removal of CO2 emissions from the atmosphere will grow from 20 per cent currently to 
35 per cent by 2030.39 Current estimates also suggest that by 2030 some 90 per cent of the demand for 
permanently captured and stored CO2 (between 40 and 200 million tonnes of CO2 in total, according to 
estimates) will come from the voluntary market.40  

However, one obstacle is currently the comparatively high costs of technical CO2 removal processes. As per 
the start of 2023, these cost on average USD 128 per tonne of CO2 (or significantly more with certain tech-
nologies, such as DACCS) – i.e. several times more than projects prioritising the development of natural 
sinks and land-based CO2 removal (on average USD 12 per tonne of CO2).41 Should demand among compa-
nies for carbon credits from technical CO2 removal processes rise in the future, this could further reduce 
costs due to scaling and learning effects.  

37  See Shell/Boston Consulting Group (BCG) 2022. 
38  See JPMorgan 2023. 
39  See Shell/Boston Consulting Group (BCG) 2022. 
40  See Mistry et al. 2023. 
41  See Hedreen 2023. 
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4.2 What are the criteria for high-quality carbon credits? 

There is no catalogue of mandatory quality criteria for the voluntary market that applies internationally. 
Table 2 shows the main criteria discussed in publications – sometimes with different emphases. The various 
certification standards take these quality criteria into account to varying degrees when adding climate ac-
tion projects to their registries (see section 4.3). 

Table 2: Quality criteria for high-quality carbon credits (based on Schneider et al.42, Shell / Boston Consulting Group (BCG)43, Blaufelder et al.44) 

42  See Schneider et al. 2020. 
43  See Shell/ Boston Consulting Group (BCG) 2022. 
44  See Blaufelder et al. 2020. 
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4.3 Why do climate action projects in the voluntary carbon market attract criticism? 

Studies show that, in many cases, carbon credits traded on the voluntary market do not meet the quality 
criteria set out in section 4.2 – regardless of whether public (e.g. international and national) or private certi-
fication standards are involved.45 Estimates suggest that, with 85 per cent of the carbon credits certified 
under CDM46 and in 75 per cent of the projects under JI, there is a low probability that the additionality 
criterion has been met.47 Other studies show that carbon credits certified using national, sub-national or 
regional certification standards, e.g. in California,48 do not reflect the actual emission reductions achieved. 
And carbon credits issued according to private certification standards have drawn censure too.49  

REDD+ projects have frequently been the subject of criticism. A recent investigation revealed that just 
six per cent of the reviewed REDD+ projects that had been certified by the private Verified Carbon Standard 
led to an additional reduction in CO2 emissions.50 This investigation also included carbon credits that had 
been retired and therefore should have yielded the associated emissions savings by now. These results are 
supported by other studies of REDD+ projects.51 

There are various possible causes for the overvaluation of REDD+ projects. In many cases, the issue lies in 
inadequate methodology for quantifying CO2 savings. For example, the deforestation rates assumed by the 
project sponsors may not reflect the current situation, as they are based on particularly high historical val-
ues.52 The methodology here is also outdated to a degree, as the certification standards stipulate that the 
reference emissions must be fixed for ten years. This may prevent project sponsors from regularly updating 
their evaluation criteria. Importantly, there is the incentive for project sponsors to overstate the risk of 
deforestation or destruction and so generate as many carbon credits as possible. Added to which, certifica-
tion providers have freedom of choice when it comes to methodology, as there is currently no uniform 
standard in place. Auditors do examine the issuing of carbon credits, but they only check the correct appli-
cation of the methodology, not its quality.53 As well as consistent and high-quality methodology, we are 
also missing an internationally standardised monitoring system which would allow the actual emissions or 
emissions savings from climate protection projects to be monitored.54  

There is also uncertainty – with REDD+ projects in particular – about the duration for which climate action 
projects reduce greenhouse gases. Forestation measures are reversible, i.e. CO2 storage in this way is sub-
ject to direct threats (e.g. deforestation). Other risk factors also come into play – such as fire and pest 
infestation, which are exacerbated by anthropogenic climate change. For these reasons, there are doubts 
among experts as to whether nature-based solutions can perform the role of carbon sinks for perpetuity – 
and even fears that they might become net emitters of CO2 in the long term.55 Experts have therefore 
proposed that, when issuing carbon credits, the timeframe over which the absorption and storage of emis-
sions should be priced in. Additionally, credits could come with a mandatory guarantee that ensures emis-
sions really will be permanently absorbed.56  

45  See Cames et al. 2016. 
46  See ibid. 
47  See Kollmuss et al. 2015. 
48  See Badgley et al. 2022. 
49  See Fischer/Knuth 2023., Greenfield 2023-1 and West et al. 2023.  
50  See Greenfield 2023-1. 
51  See West et al. 2020, Guizar-Coutiño et al. 2022 and West et al. 2023. 
52  See West et al. 2023. 
53  See ibid.  
54  See Boyd et al. 2023.  
55  See Griscom et al. 2017. 
56  See Boyd et al. 2023.  
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REDD+ projects, especially those aimed at preventing deforestation, have also been criticised for not fully 
accounting for possible leakage.57 After all, protecting a forested area could in turn prompt those respon-
sible to simply move the deforestation to neighbouring areas or, indeed, to other countries with less strin-
gent requirements.58 However, quantifying leakage in locations relatively close to one another is challeng-
ing, as analysis of surrounding areas is often not possible to the degree required.59 

The majority of carbon credits issued via Verified Carbon Standard are based on REDD+ projects (see sec-
tion 4.1). In view of the problems described, the certification provider has announced that the methodolo-
gies employed will be revised.60 The Gold Standard private certification programme excluded the certifica-
tion of REDD+ projects at an early stage.61 And the Federal Ministry for Economic Affairs and Climate Ac-
tion has also provided a critical assessment of carbon credits trading based on REDD+ projects.62  

Beyond those REDD+ projects, a large proportion of carbon credits on the voluntary market are also based 
on renewable energy projects. These attract criticism primarily on account of insufficient additionality.63 
As the cost of renewable energies decreased significantly in the past, it is uncertain in many cases whether 
funding via the voluntary market is necessary to kick-start the development of the relevant projects. Due 
to the wide-ranging criticism of emissions avoidance projects, some experts favour bringing projects prior-
itising the removal of CO2 from the atmosphere (technical or nature-based through e.g. forestation) to the 
forefront of the voluntary market in future.64 

Breaches of environmental and/or social standards have also occurred during the implementation of cli-
mate action projects in the past.65 Those projects through which e.g. the local population is displaced some-
times move critics to talk about “climate colonialism”.66 There are also differences between the certification 
standards on this point: In an analysis of certified climate action projects which looked into both the reduc-
tion of greenhouse gas emissions and other social and environmental criteria, Gold Standard stood out as 
a positive example.67 However, carbon credits issued through Verified Carbon Standard or the CDM did not 
fulfil the criteria adequately. 

Regardless of the project type, double counting of greenhouse gas emission reductions can occur when 
issuing carbon credits. This can happen in any of three ways: 

• More than one carbon credit can be issued for a single unit of emissions reduction. This is known
as “double issuance”.

• One carbon credit can be used twice. This is known as “double use”.
• One carbon credit can be claimed by both the country transferring it and the recipient (a country,

company, private individual or other entity). This is known as “double claiming”.

57  See West et al. 2020.  
58  See Schneider et al. 2020. 
59  See Guizar-Coutino et al. 2022. 
60  See Greenfield 2023-2. 
61  See Gold Standard 2023. 
62  See Wenzel 2023.  
63  See Shell/Boston Consulting Group (BCG) 2022. 
64  See Boyd et al. 2023.  
65  See Greenfield 2023-1.  
66  Schlegel/Ziai 2021, p. 28. 
67  See Wissner/Schneider 2022. 
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To avoid double claiming of carbon credits, corresponding adjustments can be applied (see section 4.4). 
However, the majority of the carbon credits traded on the voluntary market are offered without corre-
sponding adjustments and therefore counted twice – serving both the emissions reduction goals of the 
country in which the project is taking place and the climate targets of the end user on the voluntary market. 

4.4 What are corresponding adjustments and what role do they play for the voluntary 
carbon market? 

Corresponding adjustments prevent double claiming of carbon credits by ensuring the country selling the 
carbon credit doesn’t use the resulting mitigation of emissions for its own emissions accounting (or to count 
towards their NDC targets). The carbon credit is used solely by the end user (country, company, private 
individual or other entity) for meeting their climate targets. 

The replacement of the Kyoto Protocol with the Paris Agreement has far-reaching implications for double 
counting and the application of corresponding adjustments. This is because, under the Kyoto Protocol, only 
industrialised nations (Annex B countries) had an obligation to meet emissions reduction targets, and not 
developing countries. Many of the climate action projects funded using carbon credits took place in devel-
oping countries but these countries did not have their own climate targets, which often precluded the pos-
sibility of double counting. Under the Paris Agreement, however, all signatories have binding national cli-
mate targets (NDCs), increasing the likelihood of double counting. 

Corresponding adjustments are used in the international compliance market, where they are applied using 
accounting units known as Internationally Transferred Mitigation Outcomes, or ITMOs, in accordance with 
Article 6.2 of the Agreement. ITMOs are already being traded. Switzerland, for instance, has signed corre-
sponding agreements with countries including Ghana and Peru.68 Carbon credits used under CORSIA must 
also apply corresponding adjustments and may not be counted twice. Article 6.4 of the Paris Agreement, 
however, states that there will also be carbon credits without any corresponding adjustments (mitigation 
contribution A6.4ERs).  

Figure 7 illustrates how corresponding adjustments work. 

68  See Federal Office for the Environment (FOEN) 2023. 
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Figure 7: Simplified illustration of corresponding adjustments (own diagram) 

It remains to be seen whether corresponding adjustments are also set to be used on the voluntary market 
in future and to what extent. Rather than double counting for the international climate protection targets 
(NDCs) of different countries, the issue here is potential double counting across different “systems”. In 
other words, the emissions mitigation is used to count towards both the emissions reduction targets of the 
country in which the project is taking place and the private (especially corporate) climate targets of the end 
user on the voluntary market. This type of double counting could complicate the task of evaluating the 
global GHG mitigation effects achieved by the carbon markets.69  

Most participants on the voluntary carbon market consider the prevention of double counting to be a key 
challenge70, and a number of individual players, such as Gold Standard, have taken a firm stance against 
potential double counting.71 The Core Carbon Principles published by the ICVCM at the start of 2023, on 
the other hand, do not make any recommendations either for or against the use of corresponding adjust-
ments for carbon credits. However, another work programme organised together with the Voluntary Car-
bon Markets Integrity initiative (VCMI) is intended to examine this question.72 Some countries have already 
adopted a clear position: in 2021, a group of nations including Switzerland, Colombia, Costa Rica, Finland 
and Peru signed the San José Principles, which stipulate the use of corresponding adjustments for all carbon 
credits, including those on the voluntary market.73 

The question of whether corresponding adjustments are needed depends not least on what the carbon 
credit is being used for. Experts argue that corresponding adjustments are required when carbon credits 
are being used to help reach climate neutrality targets. If they are being used towards NDCs, on the other 
hand, there is no need for corresponding adjustments (see section 5.3). 

69  See Greiner et al. 2019. 
70  See ibid. 
71  See Crook 2022.  
72  See The Integrity Council for the Voluntary Carbon Market (ICVCM) 2023.  
73  See Dirección de Cambio Climático 2023. 



22 

Energy Systems of the Future 

5 Demand in the voluntary carbon market: use of carbon credits and corpo-
rate climate strategies 

5.1 Why do actors in the voluntary carbon market use carbon credits? 

End users of carbon credits on the voluntary market are generally looking to offset their own emissions. 
Both private individuals and, in particular, organisations acquire carbon credits for this purpose. The public 
sector can also be included here.74 But first and foremost, it is companies who feature as end users on the 
voluntary market. Some 90 per cent of the demand for carbon credits in Germany in 2019 came from com-
panies, of which a considerable proportion are small and medium-sized companies.75 

The number of climate targets among the largest 2,000 global companies has more than doubled in the 
past two and a half years.76 More than 11,000 non-state actors have now signed up to the UNFCCC’s “Race 
to Zero Initiative”.77 Among the conditions for companies seeking to join the initiative is a commitment to 
achieving net zero greenhouse gas emissions by 2050. Other international initiatives include “Climate Neu-
tral Now” launched by the UNFCCC secretariat and “The Climate Pledge” initiative founded by Amazon and 
others. In Germany, there are also private-sector initiatives at federal (e.g. “Wirtschaft pro Klima”) and 
regional level (e.g. “Klimabündnis Baden-Württemberg”).78 

In many cases, the aim of companies here is to meet the desire of consumers for greater climate protection. 
Surveys clearly show that the environmental impact of a product has a major influence on consumers’ pur-
chasing decisions.79 Added to which, sustainable business objectives are increasingly becoming essential in 
attracting investment from financial institutions (e.g. members of the Glasgow Financial Alliance for Net 
Zero (GFANZ)).80 There is a firm belief among some players in the financial sector that sustainability-led 
corporate management strengthens a company’s competiveness and therefore lowers the risk of the in-
vestment.81 Given the potential benefits here for investors as well, there is growing demand for invest-
ments that take sustainability aspects into account.82 

The German Energy Efficiency Act passed in 2023 stipulates that demonstrably climate-neutral companies 
(see also section 5.2) may be exempt from certain obligations when it comes to the introduction of energy 
and environmental management systems and to the creation of implementation plans for final energy sav-
ing measures.83 For the first time, companies in Germany considered to be “climate neutral” may now 
therefore also enjoy regulatory benefits. The German government is currently drawing up the requirements 
companies have to fulfil to be recognised as climate neutral. Details have not yet been announced of the 
role carbon credits might play here. This could give rise to a legal definition that supplements or replaces 
private labels such as “Carbon Trust”, “myclimate – Klimaneutrales Unternehmen” and “South Pole – Cli-
mate Neutral Company”. These have so far largely been based on the PAS 2060 standard (see section 5.2).  

74  See Federal Ministry for Economic Affairs and Climate Action (BMWK) 2023. 
75  See German Energy Agency (dena) 2022. 
76  See Net Zero Tracker 2023. 
77  See United Nations Framework Convention on Climate Change (UNFCCC) 2019. 
78  See German Energy Agency (dena) 2022. 
79  See European Commission 2023.  
80  See Glasgow Financial Alliance for Net Zero (GFANZ) 2023.  
81  See BNP Paribas. 
82  See Sustainable Finance Advisory Committee of the German Federal government 2021 and Forum Nachhaltige Geldanlagen (FNG) 2020.  
83  See Bundestag 2023.  
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5.2 Why does the use of carbon credits on the voluntary carbon market attract criticism? 

The use of carbon credits to offset a company’s emissions as part of its climate protection strategies usually 
attracts criticism. At the heart of such voluntary commitments in most cases is the goal of climate neutral-
ity. In many countries, Germany included, climate neutrality has to date existed as an unregulated, largely 
open-ended concept. This means that non-state actors have largely been able to use their own definitions 
and methodologies to describe climate neutrality (see “Focus on: Climate neutrality vs. greenhouse gas 
neutrality”). This can make it difficult to compare the targets set by non-state actors.84 It also leaves the 
concept of climate neutrality as a whole open to criticism.  

Focus on: Climate neutrality vs. greenhouse gas neutrality 

The accepted definition of “climate neutrality” is “a state in which human activities result in no net effect on the climate 
system”.85 Sometimes, other terms are used instead, e.g. “climate positive”, “net negative”, “greenhouse gas neutral” and 
“net zero”, but the definition of these terms is not always clear. For example, the UN and EU use “climate neutrality” and 
“greenhouse gas neutrality” largely synonymously.86 The Paris Agreement explains the target of global greenhouse gas 
neutrality as follows: In the second half of the 21st century, parties should find a balance globally between greenhouse 
gas emissions and removal of these emissions by sinks such as forests and moors.87 In Germany, the goal of greenhouse 
gas neutrality by 2045 as set out by the country’s Climate Change Act aligns with the definition in the Paris Agreement. 

By contrast, the Intergovernmental Panel on Climate Change (IPCC) – a central body in climate research – originally de-
fined climate neutrality in broader terms than greenhouse gas neutrality: As well as finding a balance between the gener-
ation of greenhouse gas emissions and their removal by sinks, it also included regional and biogeophysical effects of hu-
man activities, like the albedo effect.88 However, given the absence of a precise scientific definition for “climate neutral-
ity”, the IPCC now employs other terms such as “greenhouse gas neutrality” and “net-zero greenhouse gas emissions”.89 

In recent years, this absence of a clear definition for climate neutrality has led to the development of several 
different standards in the market, all designed to set climate neutrality requirements for companies. These 
include PAS 2060 from the British Standards Institution (bsi), the corporate net zero standard through the 
Science Based Targets initiative (SBTi), the Climate Neutral Certification Standard (CNCS) from Climate 
Neutral and the Net Zero Initiative led by Carbone 4. These standards differ in various ways, including in 
their objectives, how they account for greenhouse gas emissions and in the guidelines for use of carbon 
credits. In November 2023 the ISO published the ISO 14068 standard, which stipulates criteria for the use 
of “climate neutrality” as a term.90 

Despite the very ambitious nature of some of the standards, corporate climate neutrality pledges have 
attracted criticism. Two points are particularly important here: firstly, when presenting their corporate cli-
mate neutrality, companies often only record a proportion of their greenhouse gas emissions (e.g. not all 
of the three scopes stipulated under the Greenhouse Gas Protocol (GHG Protocol))91. In the standards, too, 
there is also sometimes a lack of commitment to robust accounting of greenhouse gas emissions. With 
PAS 2060 certification, for example, greenhouse gas accounting does not necessarily need to cover all 

84  See German Energy Agency (dena) 2022.  
85  See Stiftung Allianz für Entwicklung und Klima 2023-1, p. 3. 
86  See Luhmann/Obergassel 2020. 
87  See ibid.  
88  See Intergovernmental Panel on Climate Change (IPCC) 2018. 
89  See Stiftung Allianz für Entwicklung und Klima 2023-1. 
90  See International Organization for Standardization (ISO) 2023. 
91  Scopes 1 – 3 are how the Greenhouse Gas Protocol (GHG Protocol) records the greenhouse gas emissions of companies. Scope 1 are the emissions 

caused by companies themselves, Scope 2 refers to emissions from purchased energy and Scope 3 covers the upstream and downstream emis-
sions within a company’s value chain.  



24 

Energy Systems of the Future 

scopes.92 The analysis conducted by the New Climate Institute showed that eight of the 24 large companies 
it looked at compiled the data on their emissions with a low level of transparency and integrity.93 In many 
cases, the indirect emissions occurring in the company’s value chain (Scope 3 emissions) are not adequately 
mapped. With most companies, Scope 3 emissions make up over 90 per cent of the emissions they produce. 

On the other hand, climate strategy measures are not always compatible with the 1.5 degrees Celsius goal 
of the Paris Agreement. Not all companies follow what is known as the mitigation hierarchy. This involves 
parties first avoiding and/or reducing their own emissions, before unavoidable residual emissions are offset 
with carbon credits. However, in many cases the companies’ climate neutrality strategy involves any mix 
of avoiding and reducing their own emissions, as well as offsetting with carbon credits. This is shown in 
Figure 8 as an example.  

Figure 8: Example climate neutrality strategy (own diagram based on Stiftung Allianz für Entwicklung und Klima94) 

In a study of 24 large companies, the NewClimate Institute concluded that they only committed to a reduc-
tion in their emissions of 36 per cent on average in their climate neutrality target year. However, they offset 
between 23 and 45 per cent of their emissions.95 This also applies for companies with SBTi certification: the 
NewClimate Institute has voiced its criticism that, despite SBTi certification, many companies have set goals 
that would not be compatible with the global 1.5 degrees Celsius goal.96 As part of PAS 2060 certification, 
the requirements for achieving climate neutrality would also be met if all the company’s own greenhouse 
gas emissions were offset by carbon credits.97 

This one-sided focus of climate protection strategies on offsetting by carbon credits can be problematic for 
various reasons. For a company, offsetting their own emissions could create false incentives to neglect 
measures for reducing and/or avoiding their own emissions.98 This might delay the implementation of im-
portant climate protection measures and the development of the infrastructure required for them (the 
lock-in effect).99 This situation could be exacerbated by the fact that companies who are among the largest 
purchasers of carbon credits worldwide also extract and trade fossil fuels or at least require them for their 

92  See German Energy Agency (dena) 2022. 
93  See Day et al. 2023. 
94  See Stiftung Allianz für Entwicklung und Klima 2023-1. 
95  See Fearnehough et al. 2023. 
96  See Day et al. 2023.  
97  See German Energy Agency (dena) 2022.  
98  See Day et al. 2023. 
99  See Fearnehough et al. 2023. 
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business model.100 By contrast, a study looking at small and medium-sized companies has concluded that 
offsetting greenhouse gases does not replace or suppress other climate protection activities carried out by 
these companies, but actually supplements them.101  

There may also be false incentives for consumers, who might limit their consumption of climate-damaging 
products to a lesser degree if those products are presented as climate neutral.102 

In view of the poor quality of carbon credits (see section 4.2), emissions may not actually be offset at all or 
not to the extent indicated. A climate neutrality strategy geared towards offsetting would therefore reduce 
a company’s greenhouse gases by less than a strategy based on reducing and/or avoiding their own green-
house gas emissions. 

100 See Chen et al. 2021.  
101  See Engler et al. 2023. 
102  See Günther et al. 2020. 
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Focus on: The current legal situation with regard to corporate climate neutrality 

Claims of corporate climate neutrality have in some cases become the subject of legal disputes. Indeed, at the beginning 
of the year, an American airline was charged with making false advertising claims with respect to the use of the term 
“climate neutral”.103 Since the start of 2023, companies in France have been banned from advertising products as “climate 
neutral” if they cannot sufficiently substantiate this claim with data across the value chain of the product.104 In Germany, 
however, the legal situation is currently unclear, as the courts have appraised the use of the claim “climate neutral” in 
different ways. While some have described advertising for climate neutrality as misleading for consumers105, another court 
decided that advertising using the term “climate neutral” is permissible in principle if the company can back up their 
promises with transparent and clear statements.106 A ruling by Germany’s Federal Court of Justice remains pending.107 

The European Commission is contemplating impelling companies – through its current proposal for a “green claims” di-
rective – to substantiate their environmental advertising claims and product statements with reliable information which 
is based on sound scientific methodology, extends across the whole product lifecycle and is verified by an independent 
testing centre.108 The “Directive on empowering consumers for the green transition” adopted by the EU in 2023 also states 
that, from 2026, all product advertising claims such as “climate neutral”, which are essentially based on offsetting green-
house gas emissions, should be prohibited in principle.109 

In response to growing criticism, a number of companies – such as easyjet and JetBlue – have said they will not be pur-
chasing any further carbon credits for offsetting purposes.110 Some German firms, e.g. Rossmann, have also recently an-
nounced that they will not be using the description “climate-neutral products” in future.111 In addition, the public debate 
around the term “climate neutrality” might prompt companies to keep quiet about their climate protection activities 
(“green hushing”).112 

5.3 Is there an alternative to the concept of corporate climate neutrality? 

In view of the problems associated with the concept of climate neutrality (see section 5.2), some actors in 
the voluntary market are seeking alternatives. One possibility here is the climate contributions approach. 
Here, in addition to avoiding and reducing their own emissions, actors support projects on a voluntary basis 
that do not reduce their own climate footprint and are therefore counted as outside their value chain. 
Known as “beyond value chain mitigation”, this is a financial commitment that supplements – rather than 
replaces – the direct reduction of their own emissions.113 The aim of climate contributions is to help achieve 
the global objective of greenhouse gas neutrality set out in the Paris Agreement and for actors to take 
responsibility for their own greenhouse gas emissions. This contribution is therefore referred to as a “con-
tribution claim” (also referred to as an “impact claim”, “finance claim” or similar).  

With the Blueprint for Corporate Action on Climate and Nature, the World Wide Fund for Nature (WWF) 
and Boston Consulting Group (BCG) have developed the climate contribution approach illustrated in Fig-
ure 9. Here, companies ascertain their residual, unavoidable emissions and set an internal price for them. 
The funds can be invested in other emissions reduction activities along their value chain, used to acquire 

103  See Greenfield 2023-3. 
104  See LeGallou/Martellucci 2023. 
105  See Frankfurt am Main Higher Regional Court 2022; see Hamm Higher Regional Court 2021. 
106  See Düsseldorf Higher Regional Court 2023. 
107  See Wettbewerbszentrale 2023. 
108  See de Courten 2023. 
109  See Diab 2023. 
110  See Nguyen 2023. 
111  See Rossmann 2023. 
112  See Barkey 2023.  
113  See Fearnehough et al. 2023.  
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high-quality carbon credits or channelled into climate protection innovations.114 The New Climate Institute 
has developed something similar with the Climate Responsibility Approach, where companies set an inter-
nal price for residual emissions linked to the cost of damage caused by the release of greenhouse gases. 
The funds generated in this way are used either to further reduce the company’s own emissions, to invest 
in high-quality carbon credits or for other climate action projects. The internal price for 2023 set by the 
New Climate Institute is EUR 120 per tonne of CO2 equivalent.115 In 2021, 16 per cent of the companies who 
publish their data in the Carbon Disclosure Project (CDP) used the concept of an internal price for emis-
sions.116 However, the majority of companies set an internal price of under USD 50 (approx. EUR 46.90, 
November 2023) per tonne of CO2 equivalent – i.e. lower than the price quoted by the New Climate Institute 
and significantly below the cost of CO2 damage as calculated by the German Environment Agency. 

Figure 9: Strategy of the corporate climate mitigation blueprint (own diagram based on Stiftung Allianz für Entwicklung und Klima117) 

Labels within the voluntary carbon market are also aligning with this concept.118 For example, the “Funding 
Climate Action Label” from South Pole no longer permits use of carbon credits to help achieve reduction 
targets. Instead, they are classified as a contribution to the global climate protection goal.119 With its “En-
gaged for Impact” label, myclimate focuses on climate action contributions outside an actor’s own value 
chain.120 At the same time, these new approaches differ only in part from the previous way of doing things. 
Although the end user of the carbon credits no longer counts them towards their own reduction targets, 
the number of carbon credits acquired should still be geared to the level of their own emissions (e.g. their 
unavoidable residual emissions).121  

114  See Stiftung Allianz für Entwicklung und Klima 2023-1. 
115  See ibid. 
116  See World Bank 2022.  
117  See Stiftung Allianz für Entwicklung und Klima 2023-1. 
118  See Kreibich et al. 2023. 
119  See South Pole 2023. 
120  See myclimate 2022. 
121  See Kreibich et al. 2023. 
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Climate contributions in the form of contribution claims might offer a number of benefits: 

• Unlike when pursuing corporate climate neutrality goals, with contribution claims it is conceivable
that innovative climate protection solutions may also be supported whose climate protection im-
pact is not directly quantifiable but which have a significant long-term effect – in terms of climate-
positive change and the required transformation to sustainability (e.g. research into the Direct Air
Capture process).122

• False incentives for companies and consumers arising from climate neutrality claims (see sec-
tion 5.2) could be avoided. At the same time, companies may continue to showcase their commit-
ment to climate protection.

• Participants in the ESYS workshop raised the point that transparency and levels of trust among
consumers in corporate climate protection efforts could be increased.

• Plus, contribution claims require no corresponding adjustments, as carbon credits do not count to-
wards a company’s climate protection goal, only towards the goal of the country in which the project 
is taking place. This may be beneficial if the availability of carbon credits with corresponding adjust-
ments for the voluntary market is reduced as part of ambitious government climate targets.

However, when implementing this kind of approach, there are potential challenges to consider: 

• The comparability of the climate protection efforts of individual actors may be hampered by the
use of contribution claims. Some participants in the ESYS workshop noted that a common reference 
point would need to be established to allow comparability between the contribution claims of dif-
ferent companies. Comparability could be achieved e.g. through the internal price used by compa-
nies to determine their investments.

• Since the contribution claims concept – unlike carbon credits – is still largely unfamiliar to investors 
and consumers, contribution claims may have less benefit for companies keen to publicise their
climate protection ambitions. Companies might therefore have less incentive to invest in the vol-
untary market and in climate action projects.

• Added to which, the climate action projects supported as part of the voluntary climate contribu-
tions may display similar quality shortfalls to current projects (see section 4.3).

122  See Stiftung Allianz für Entwicklung und Klima 2023-2.  
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6 Conclusions and outlook 

Since the voluntary carbon market has been in existence, considerable sums of money have been chan-
nelled into the development of climate action projects. The voluntary market has experienced huge 
growth in the last five years, and this is based mainly on a voluntary commitment from companies. 

However, in the past the voluntary market could only contribute to actual climate protection to a very 
limited extent. Studies show that many of the climate action projects funded ignore quality criteria and 
therefore do not lead to an actual reduction in greenhouse gases. This applies above all for projects involv-
ing nature-based solutions. Criticism of the demand side concerns the transparency of corporate climate 
strategies, but also their conformity with the 1.5 degrees Celsius goal of the Paris Agreement.  

How the voluntary market will develop in view of the multitude of challenges and what contribution it will 
make to climate protection in the future is uncertain. Estimates here vary widely. The following key influ-
encing factors can be identified: 

Regulation of the voluntary market: It remains unclear how the voluntary market is to be integrated into 
international mechanisms (especially PA Article 6). National regulations regarding the use of carbon credits, 
in particular, are currently being drawn up in a number of countries and will also have implications for the 
voluntary market. 

Quality criteria for climate action projects: In view of the criticism of climate action projects, demand for 
high-quality carbon credits may rise. National and international regulation may also increase the require-
ments placed on these climate action projects. The role of carbon credits for the removal of CO2 from the 
atmosphere in future will also be a big question going forward. The voluntary market could contribute to 
making these processes – which are expected to play a significant role in limiting climate change – market-
able and more cost-effective. 

Use of corresponding adjustments: Given the growing criticism of double counting, demand for carbon 
credits with corresponding adjustments may rise among end users. However, this would not be in the in-
terest of the countries in which the climate action projects are carried out. They would not then be able to 
count mitigation of emissions towards their own binding targets (NDCs). 

Development of alternative corporate climate protection strategies: In view of the criticism of climate 
neutrality pledges, companies may focus increasingly on alternative climate protection strategies based on 
the contribution claim model. Regulatory proposals currently under discussion may also offer incentives 
here. However, it is uncertain what influence this would have on the voluntary market. If the impact of 
contribution claims is initially less than that of “climate neutrality” pledges in external communications, this 
may result in demand for carbon credits shrinking, at least temporarily. At the same time, there may be 
demand for higher-quality carbon credits following the contribution claim model, as this model evaluates 
not only the directly quantifiable short-term climate protection effect, but also the transformative impact 
of certain investments as a contribution to climate action.  
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What is fracking, and where is it used? 

Fracking involves injecting a fluid (“fracking fluid”) into a subsurface under high pressure. This creates fissures, which are kept 
open by additives used in the fluid, allowing natural gas in the rock layer to escape. Fracking is used in both conventional and 
unconventional reservoirs. These differ in their geological properties: 

• Conventional reservoirs refer to reservoirs in which hydrocarbons have accumulated in permeable reservoir rocks. Nat-
ural gas can be extracted from them without the use of fracking. However, fracking is sometimes also used in conven-
tional reservoirs to mantain economic production rates. Fracking in conventional reservoirs has been used for this pur-
pose around three hundred times in Germany since the 1960s and is still not prohibited today. Compared to unconven-
tional reservoirs, its use is less controversial in view of other methods (e.g. regarding the type and quantity of chemicals 
used). 

• The concept of unconventional reservoirs is fuzzy and not used consistently. Unconventional reservoirs usually have
very low permeability, so it is necessary to break up the rock and create fractures (“fracs”) in order to extract gas. Fracking 
is, therefore, a prerequisite for extracting natural gas from unconventional reservoirs. For this purpose, a deep borehole 
is drilled into the gas-bearing sediment layers and continued by horizontal drilling (see Figure 1). The fracking fluid is
pumped into the subsoil through the borehole. Because the rock layers are often shale, natural gas extracted in this way 
is often referred to as “shale gas”. 

In the following, this publication focuses exclusively on fracking in unconventional reservoirs. 

Figure 1: Schematic diagram of the fracking process (Source: bilderzwerg/stock.adobe.com, figure changed) 
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