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Abstract III 

 

Abstract 

This research addresses the question “How should companies ideally use carbon credits as part of 

their decarbonization activities and how are they currently used in corporate practice?”. More and 

more companies are aiming to achieve net-zero emissions by 2050 at the latest, as a key contribution 

to the Paris Agreement's goal of limiting global warming to 1.5 degrees Celsius by mid-century. 

Carbon credits are seen as one of the most effective tools for financing solutions to the climate crisis 

and offer companies the opportunity to offset their emissions. In recent years, a complex debate has 

developed around the use of carbon credits as a sustainable instrument for climate change mitigation. 

Previous studies reveal a gap in research as they have mainly examined the effectiveness of individual 

carbon projects and the communication of carbon credits and their impact on consumers and other 

stakeholders. This paper aims to contribute to closing this research gap by comparing the current use 

of carbon credits by companies with the recommendations of existing standards to capture the status 

quo. To this end a quantitative content analysis of the sustainability reports of 39 European companies 

was carried out. The main findings show that only about half of the project types identified meet the 

Science-Based Targets initiative's recommendation to protect and enhance carbon sinks. In addition, 

only a small percentage of companies follow the Climate Contribution Approach for the use of carbon 

credits in line with the Science Based Targets Initiative's Net Zero Standard. This shows that although 

all companies in the sample are considered leaders in climate protection, only a small proportion are 

using carbon credits as a tool to go beyond minimizing or offsetting their own emissions. Finally, 

communication of carbon credit activities in particular was found to be below current standards. This 

reveals a transparency problem as well as a lack of consistent and binding reporting standards. In 

conclusion, although voluntary carbon markets are one of the most effective tools for financing 

solutions to the climate crisis, there is still much room for improvement. High quality carbon credits, 

consistent standards and transparency are essential for voluntary carbon markets to be effective tools 

for climate change mitigation. However, the urgent and substantial reduction of emissions throughout 

the own value chain should always take precedence over the use of carbon credits.  

Key words: Net Zero, Carbon Credits, Voluntary Carbon Market, Offsetting, Carbon Neutral 
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1 Introduction 

“We urgently need every business, investor, city, state and region to walk the talk on their net zero 

promises. We cannot afford slow movers, fake movers or any form of greenwashing.” – António 

Guterres, UN Secretary General (United Nations’ High-Level Expert Group, 2022). The urgency of 

the UN Secretary-General's appeal reflects the growing global recognition of the need for decisive 

and authentic action on climate change. In addition to governments, non-state actors are increasingly 

being called upon to make a decisive contribution to creating a sustainable planet. As a result, 

companies face the challenge of achieving net zero emissions by 2050 at the latest, as this will be a 

crucial contribution to achieving the Paris Agreement's goal of limiting global warming to 1.5 degrees 

Celsius by mid-century (Calvin et al., 2023a). On the path to net zero emissions, carbon credits play 

an important role in many corporate strategies. They enable companies to offset their CO2 emissions 

by investing in projects that reduce or remove greenhouse gases from the atmosphere (Allen et al., 

2020). To fulfil legal requirements and also to benefit from a green public image, these certificates 

have become a central component of many companies' climate efforts in recent years. However, the 

reputation of carbon credits is controversial. Aside from the effectiveness of some carbon credit 

projects, the unregulated structures of the carbon market and the approach to offsetting in general 

have been heavily criticized. Concerns that carbon credits will discourage companies from 

implementing their own reduction strategies, which could undermine their long-term commitment to 

reducing their own emissions, or that carbon credits could even be used as a tool for greenwashing, 

are often central to the debate (Gomez and Pour, 2023). In response, a growing number of initiatives 

and organizations have emerged in recent years to improve the transparency, integrity and 

effectiveness of the carbon market. Carbon crediting programs such as the Gold Standard are working 

to implement rigorous monitoring and validation processes to ensure that projects issuing carbon 

credits deliver real, measurable and sustainable emissions reductions (Gold Standard, n.d.). Other 

initiatives, such as the Science Based Target Initiative, have developed standards that provide 

companies with clear guidance on how to integrate carbon credits into their net zero strategy as a 

responsible and effective tool (Watson et al., 2023). These efforts aim to unlock the full potential of 

carbon credits as a legitimate instrument in the fight against climate change, while minimizing the 

risk of abuse and greenwashing.  

Carbon credits and related issues have been the subject of a number of studies. However, it is 

important to note that the focus to date has been on research into the effectiveness of individual carbon 

projects (Chausson et al., 2020; Cohen-Shacham et al., 2016; Griscom et al., 2017; Seddon, Chausson, 

et al., 2020; Seddon, Daniels, et al., 2020; Gifford, 2020; Greenfield, 2023; Kallio et al., 2016; 

Lindsay Hooper, 2021; Rifai et al., 2015; West et al., 2020; Probst et al., 2023) and the 



 

Introduction 2 

 

 

communication of carbon credits and their impact on consumers and other stakeholders (Kreibich & 

Hermwille, 202; Baxter, 2021; Causone et al., 2021; Dawson et al., 2022; Hale et al., 2022; Bertini 

et al., 2022; Guix et al., 2022; Helmers et al., 2021; Trouwloon et al., 2023). Consequently, the review 

of existing studies suggests that there is a research gap in analysing the use of carbon credits by 

companies on the path to net zero. This paper aims to contribute to closing this research gap by 

comparing the current use of carbon credits by companies with the recommendations of existing 

standards to capture the status quo.   

1.1 Objective and methodology 

The aim of the paper is to understand the opportunities and challenges associated with the use of 

carbon credits and to identify the application strategies recommended in the literature for companies. 

The objective is to answer the following central research question: “How should companies ideally 

use carbon credits as part of their decarbonization activities and how are they currently used in 

corporate practice?”. To answer this question, the research is divided into two parts. In the first part, 

the existing literature on carbon credits is analyzed and processed. In the second part, a quantitative 

content analysis is carried out. The sustainability reports of European companies are examined to 

analyze how companies apply and report on carbon credits in corporate practice. This research is to 

be understood as exploratory research, which aims to learn more about the underlying topic and 

collect data that can be used to formulate hypotheses for future, more in-depth studies. The main 

objective is to create a detailed and systematic picture of current practices by collecting and analyzing 

relevant data from company reports. The exploratory approach allows for a comprehensive 

understanding of current practices, allowing for an analysis of the similarities and differences between 

these practices and existing standards, without the need to test pre-determined assumptions. This 

approach keeps the research open to any observed patterns and trends that emerge from the data, 

providing a solid basis for future confirmatory research in this area. The following sub-questions 

were formulated to explore the main question in greater depth and are to be answered through the 

quantitative content analysis: 

Q1 Which carbon credits do companies use? 

Q2 How do companies utilize carbon credits?  

Q3 How do companies communicate about their use of carbon credits? 

1.2 Structure of the work 

To answer the research question comprehensively, the thesis is divided into a theoretical and an 

empirical part. The first part analyses the existing literature on carbon credits and forms the basis for 
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the second part, in which the theoretical foundations for the ideal use of carbon credits were worked 

out. It describes the role of carbon credits, highlights the differences between different types of 

credits, and introduces and links the main players in the market. It also examines the complex debate 

surrounding carbon credits, discussing the arguments for and against their use in the fight against 

climate change. Furthermore, the development of the voluntary carbon market is divided into three 

distinct phases, detailing the evolution, expansion and key events within these phases. The theoretical 

part concludes by examining how carbon credits can serve as a credible and responsible tool for 

companies aiming for net zero, by explaining the net zero standard of the Science Based Target 

initiative. The second part is intended to complement and finalize the theoretical findings with 

insights from actual corporate practice. Therefore, the empirical section analyses the content of 

companies' sustainability reports. These findings are then summarized and discussed to determine the 

extent to which theory and practice converge or diverge. Finally, the central research question is 

answered based on the findings.  

This work makes an important contribution to understanding the dynamics and application of carbon 

credits as a tool in the fight against climate change and provides valuable insights for policy makers, 

business leaders and the academic community. By identifying current practices, best practices and 

potential weaknesses, this research supports the goal of developing more sustainable and effective 

ways to reduce global carbon emissions. 
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2 Terminology 

This chapter defines and differentiates key terms to provide a sound understanding of the thematic 

basis of the work and to lay the foundation for the subsequent discussion. 

There are several terms related to carbon credits that are often used interchangeably, but do not have 

the same meaning. Carbon credits and carbon offsets (credits) are the most commonly used.  The 

Integrity Council for Voluntary Carbon Markets defines a carbon credit as a tradable emissions unit 

“issued by a carbon-crediting program, representing a Greenhouse gas (GHG) emission reduction to, 

or removal from, the atmosphere equivalent to one metric tonne of carbon dioxide equivalent” (CO2e) 

(ICVCM, 2024b, p. 68). But a carbon credit is not necessarily a carbon offset (credit). It can only be 

called such if it is used for carbon offsetting, which is the counterbalancing of the carbon footprint 

(e.g. from a company), by retiring carbon credits as a substitute for abatement of value chain 

emissions (ISO, 2023). The term carbon offsetting in connection with carbon offset credit is mainly 

found in older literature, where carbon credits were primarily seen as a cost-effective way for 

companies to offset emissions (Broekhof et al., 2019). However, in more recent definitions, carbon 

credits are no longer limited to their offsetting function, which is why this paper uses the term carbon 

credit rather than carbon offset credit (ICVCM, 2024a; ISO, 2023; Watson et al., 2023).  

There are also different terms for the concept of climate neutrality, such as greenhouse gas neutrality, 

carbon neutrality and net zero emissions, which are often used interchangeably as there is still no 

globally accepted standard definition (Deutsche Energie-Agentur, 2022). In the absence of 

universally agreed definitions, a number of standards, initiatives and labels have emerged in recent 

years, each with its own definition. As a result, different definitions and interpretations of the terms 

are in circulation, which has led to inconsistencies and ambiguities (ibid.). This paper applies the 

Intergovernmental Panel on Climate Change's (IPCC) definitions, which are also used in the Science 

Based Target initiative's (SBTi) Net Zero standard. Climate neutrality is defined “as the concept of a 

state in which human activities result in no net effect on the climate system. Achieving such a state 

would require balancing of residual emissions with emission (carbon dioxide) removal as well as 

accounting for regional or local biogeophysical effects of human activities that, for example, affect 

surface albedo or local climate “ (IPCC, 2022, p. 545). In addition to climate neutrality, the IPCC and 

SBTi also use the term net zero emissions, which describes a state that will be achieved “when 

anthropogenic emissions of GHGs to the atmosphere are balanced by anthropogenic removals over a 

specified period” (IPCC, 2022, p. 555). At the global level, both terms refer to a balance between 

(global) greenhouse gas emissions and removals that should be achieved by 2050 at the latest in order 

to limit global warming to 1.5°C (Deutsche Energie-Agentur, 2022). At the sub-global level (e.g. at 

the level of countries or companies), the concepts of climate neutrality and net zero emissions do not 
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have the same meaning. Net zero emissions can be seen as an overall target point. Climate neutrality 

can be achieved along the way through the use of offsetting (Deutsche Energie-Agentur, 2022). 

Accordingly, climate neutrality and net zero emissions at the sub-global level should be seen as 

complementary approaches that are not mutually exclusive (ibid.).  
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3 The Voluntary Carbon Market 

This chapter provides a comprehensive insight of the voluntary carbon market. It begins with an 

overview of the market, a definition of carbon credits and a categorization of their role in the context 

of global climate change objectives. The regulatory and policy framework is then explained in more 

detail to gain a better understanding of how the market works and its particularities. It then presents 

a classification scheme that identifies five types of carbon credits. Among other things, it explains 

how key mechanisms such as Reducing Emissions from Deforestation and Forest Degradation 

(REDD+) and Carbon Capture and Storage (CCS) differ and what their potential is in the context of 

the global climate change strategy. This is followed by an explanation of the criteria that can be used 

to determine the quality of carbon credits and an overview of the main certification standards 

currently in use. The opportunities and challenges of carbon credits are then presented in order to 

gain a deeper understanding of the public debate surrounding the assessment of their effectiveness in 

the context of global emission reduction targets. The chapter concludes with a brief summary of 

market developments up to 2023 and an outlook for the future. 

3.1 Overview and Role in Global Climate Action  

The Voluntary Carbon Market (VCM) is an instrument for private financing of climate change 

projects, which emerged as a complement to the compliance market (Borgmann et al., 2023). The 

commodities traded on the VCM are carbon credits that are issued, bought and sold by private 

individuals and organizations outside of regulated or mandatory carbon pricing instruments (Dyck et 

al., 2023). Carbon credits, which have been traded on the voluntary market since the 1990s,  are 

emissions units “issued by a carbon-crediting program, representing a GHG emission reduction to, 

or removal from, the atmosphere equivalent to one metric tonne of carbon dioxide equivalent” (CO2e) 

(ICVCM, 2024b, p. 68). Carbon credits are generated through carbon projects, which are designed to 

reduce, eliminate, or remove greenhouse gas emissions from the atmosphere (Faires, 2022). Such 

projects can include renewable energy, reforestation or Carbon Capture and Storage (Climate Focus, 

2024). Once a project is operational, its impact on emissions is measured against a baseline, which 

estimates emissions without the project (Faires, 2022). Then, a corresponding number of carbon 

credits are issued, each representing one tonne of CO2 equivalent reduced or removed from the 

atmosphere. The price at which a credit is sold depends on the type of project, its environmental 

performance, the year in which the credit was issued (vintage) and the additional social or 

environmental benefits of the project (co-benefits) (Borgmann et al., 2023). In 2022, the global 

volume-weighted average price was $7.37 per tonne of CO2e (Donofrio & Procton, 2023). To receive 

carbon credits, the owner of a carbon project must submit their project to a third party for verification. 

So called crediting programs or certification standards, such as Verra and Gold Standard, set out the 
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methodologies and verification, validation and monitoring procedures that project owners must 

follow in order to certify their activities as credibly sequestering or avoiding greenhouse gas 

emissions (Dyck et al., 2023). Since 2002, private crediting programs have added more than 1,600 

million emission credits (1 tonne CO2 equivalent each) to their registers (Borgmann et al., 2023). This 

is more than twice Germany's CO2-equivalent emissions in 2022 (746 million tonnes of CO2-

equivalent) (Wilke, 2024). 

Businesses are among the main purchasers of carbon credits in the VCM. They use the credits to 

offset their own emissions, to achieve their own climate goals such as climate neutrality, or to 

contribute to broader public climate change goals (Borgmann et al., 2023). The motivation is to meet 

the growing expectations of consumers and investors for more climate protection, to show 

responsibility in the fight against climate change and to strengthen the company's image as a 

responsible business (ibid.). In 2021, the annual volume reached $2 billion for the first time (Donofrio 

& Procton, 2023). The almost continuous growth of the market is partly due to the adoption of the 

Paris Agreement, which has led to a significant increase in climate ambition, including among non-

state actors (Borgmann et al., 2023). As a result, many companies and other non-state actors have set 

themselves the goal of achieving net zero by 2050 and have joined initiatives such as the Race to 

Zero and Science Based Target initiatives (Net Zero Tracker, n.d.; SBTi, n.d.).  

To increase our chances of limiting global warming to 1.5°C and mitigating the catastrophic effects 

of climate change, it is essential to reduce global emissions to zero, as the Intergovernmental Panel 

on Climate Change (IPCC) has stated (IPCC, 2022). To achieve rapid and deep cuts in greenhouse 

gas emissions across all sectors, and to build a net-zero global economy, an average of $3.5 trillion 

per year in investment will be needed between now and 2050 (Energy Transision Comission, 2023). 

While the importance of achieving net zero emissions by 2050 is recognized globally, it is also clear 

that current climate finance is not growing fast enough and measures and investments not available 

on the scale required to meet the Paris Agreement's climate goals (UNEP, 2023; United Nations, 

2017; United Nations Environment Programme, 2023). The Voluntary Carbon Market can play a 

crucial role in filling this gap by providing a financing mechanism for emission reduction projects, 

such as renewable energy or reforestation, thus mobilizing much needed finance quickly (Dyck et al., 

2023). It can therefore be seen as a key tool for global climate change mitigation, contributing to the 

overall goal of reducing global greenhouse gas emissions in line with international climate targets 

(Borgmann et al., 2023).  

3.2 Political Frameworks and Regulations  

To date, the Voluntary Carbon Market has largely operated outside of regulatory control, as neither 

individual regulations nor the United Nations Framework Convention on Climate Change (UNFCCC) 



 

The Voluntary Carbon Market 8 

 

 

currently have a significant influence on the market (Borgmann et al., 2023). The VCM is therefore 

referred to as an unregulated market, which differs from regulated carbon crediting schemes such as 

the EU Emissions Trading System (EU ETS), and offers greater adaptability, enabling financing for 

climate change mitigation, biodiversity and sustainable development through important climate 

change mitigation activities that are not fully addressed by public policy (Dyck et al., 2023). 

However, governments can influence the voluntary market indirectly through policies, safeguards or 

regulations. For example, the EU has recently introduced new sustainability reporting requirements. 

The Corporate Sustainability Reporting Directive (CSRD) and the Green Claims Directive both 

require companies to provide more detailed information on their sustainability activities and claims, 

with the aim of reducing greenwashing (see section 4.3). As the disclosures also relate to the use of 

carbon credits, these requirements also have an impact on the VCM and could influence the demand 

for carbon credits.   

However, the majority of VCM regulation is done through private certification standards and 

initiatives that aim to set more consistent and higher standards for carbon offset projects (Borgmann 

et al., 2023). Examples include the Integrity Council for the Voluntary Carbon Market (ICVCM), 

which has established quality standards for carbon credits and intends to ensure transparency and 

integrity on the supply side, and the Voluntary Carbon Markets Integrity Initiative (VCMI), which 

aims to provide clear guidelines for corporate climate change claims on the demand side (ICVCM, 

2024a; VCMI, 2023). However, it is still unclear to what extent these new initiatives can contribute 

to improving the quality of carbon projects and the credibility and transparency of the Voluntary 

Carbon Market (Borgmann et al., 2023). Critics describe the current self-regulation as ineffective and 

point to the problems caused by a lack of political regulation. On the one hand, the lack of government 

oversight leads to varying requirements in certification standards and incentives for less stringent 

certifications, as well as deliberate misrepresentation of CO2 savings by project organizers 

(Borgmann et al., 2023). It is also criticized that, due to the large number of actors involved in the 

VCM, only a fraction of the money reaches the projects after high brokerage commissions  (Dyck et 

al., 2023).  In addition, the lack of transparency of the financial flows makes it difficult to evaluate 

the climate protection projects (ibid.). The current jumble of voluntary standards and regulatory 

requirements creates additional uncertainty and confusion in the VCM as well as barriers to entry, 

especially for new market participants (Borgmann et al., 2023).  Direct regulation of voluntary carbon 

markets, although unlikely in the near future, could set guard rails to ensure consistency within the 

market, which could ultimately increase confidence in the market and lead to a more effective 

contribution to climate change mitigation (Downey, 2023). 
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3.3 Types of Carbon Credits  

Carbon credits can be generated by a wide variety of projects and therefore have different attributes 

by which they can be differentiated. Figure 1 shows a simplified classification scheme that 

distinguishes five types of carbon credits, depending on whether carbon is stored and the type of 

storage. 

 

 

Figure 1 Taxonomy of Carbon Credits (own illustration based on Allen et al., 2020)  

First, a distinction can be made as to whether the carbon credit represents an emission reduction or 

an emission removal. Emissions reduction (or avoided emissions) credits are generated by activities 

that reduce or completely avoid emissions into the atmosphere (Faires, 2022). Examples of this type 

of credit include renewable energy projects or the protection of tropical forests (Allen et al., 2020). 

In 2023, the majority of carbon credits issued on the voluntary market from projects to avoid 

greenhouse gases came from renewable energy projects (36%), although interest in these projects 

continues to decline each year since 2021 (Climate Focus, 2024). The reasons for this include 

concerns about the quality of the associated credits, which reduce buyer interest, low carbon prices 

for this project category and new restrictions imposed by leading certification standards (Climate 

Focus, 2024). The advantage of emission reductions is that they are readily available in high quality 

on voluntary markets and can play a crucial role in reducing emissions and protecting existing carbon 
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stocks, which is why they are expected to remain a key part of global climate change efforts for 

decades to come (Faires, 2022).  

If carbon credits represent a emission removal, they are generated from projects that remove carbon 

dioxide directly from the atmosphere and store it permanently (Allen et al., 2020). Forestry and land 

use projects account for the majority of removal credits in 2022 (Donofrio & Procton, 2023). As 

different categories of carbon reduction and removal credits exist in the literature, it is difficult to 

find standardised numbers for the total market share of these two credit types (Allen et al., 2020; 

Borgmann et al., 2023; Climate Focus, 2024; Donofrio & Procton, 2023). From these different 

figures, however, it can be concluded that by 2023 reduction certificates had a significantly higher 

market share than removal credits. At the same time, however, there is an increasing demand for 

removal credits and a decreasing demand for reduction credits (Donofrio & Procton, 2023).  

Emission reductions and emission removals are both essential elements in the fight against climate 

change. In the short term, high quality emission reductions provide the same benefits to the 

atmosphere as emission removals by preventing the production of greenhouse gases (Allen et al., 

2020). The main difference between the two methods lies in their long-term effects. While emissions 

reductions help reduce the amount of greenhouse gases released into the atmosphere, carbon removals 

go further by actively filtering CO2 out of the atmosphere. For this reason, removal technologies are 

not only essential to achieving net zero emissions, they also play an extremely important role in 

stabilising and potentially reducing carbon dioxide concentrations in the atmosphere beyond this 

target (Allen et al., 2020). The Sixth Assessment Report (AR6) of the IPCC, in particular the third 

part of the report dealing with mitigation strategies for climate change (Working Group III), 

emphasises that significant amounts of carbon dioxide will need to be removed from the atmosphere 

in order to meet the Paris Agreement goal of limiting global warming to well below 2°C, and 

preferably to 1.5°C, compared to pre-industrial levels (Calvin et al., 2023a). In scenarios with a high 

probability of limiting warming to 1.5°C, it is estimated that between 100 and 1000 billion tonnes of 

CO2 need to be removed from the atmosphere by 2100. This wide range reflects uncertainties in 

emission pathways, the efficiency and scalability of CO2 removal technologies, and assumed societal 

changes and policies. In particular, carbon capture technologies such as Direct Air Capture and 

Storage (DACS) are seen as crucial to offset the remaining emissions that will continue to occur even 

after comprehensive mitigation measures are put in place (Calvin et al., 2023a). Buyers of carbon 

credits should therefore invest in the development of these technologies now and only purchase 

carbon removal credits from 2050 at the latest, i.e. from the point at which net zero emissions are 

achieved, in order to ensure compatibility with the goals of the Paris Agreement (Watson et al., 2023). 
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 Following this initial distinction between carbon reduction and carbon removal, a further distinction 

can be made as to whether the reduced or removed carbon is stored or not (Allen et al., 2020). Projects 

without subsequent carbon storage are exclusively projects in which emissions are reduced or 

avoided. Examples include cleaner cookstoves and renewable energy projects. Carbon removal 

projects always aim to store the carbon removed. In the case of credits involving carbon storage, a 

further distinction is made as to whether the storage is likely to be short-lived or long-lived. Short-

lived carbon storage projects risk a potential reversal within a few decades due to various uncertainties 

(Allen et al., 2020). In the case of emission reduction credits, these include projects to prevent damage 

to ecosystems or to change agricultural practices. In the case of carbon sinks, examples include 

afforestation and reforestation projects or projects to improve soil carbon content. In theory, all these 

approaches have the potential to sequester CO2 for thousands of years - provided that land use and 

environmental conditions remain constant (Broekhof et al., 2019). However, factors such as changing 

political conditions, economic pressures, forest fires, disease and the effects of climate change itself 

can increase the risk of the stored carbon being released back into the atmosphere in the near to 

medium future (Chagas et al., 2020). Storage methods meet the requirements for long-term storage if 

the risk of reversal over centuries to millennia is low (Allen et al., 2020). This is the case, for example, 

with Carbon Capture and Storage projects at industrial facilities (emission reduction credits) or Direct 

Air Capture and Carbon Storage (DACCS) (carbon removal credits). Careful monitoring and 

verification is essential to ensure the integrity of CO2 storage in these projects and to prevent potential 

leaks (Budinis et al., 2018). In general, however, these storage methods are characterised by much 

greater stability and safety (Allen et al., 2020). Long-lived carbon storage projects in particular are 

becoming increasingly important, given the growing importance of removal credits. In order to meet 

global climate change targets and maintain a stable level of net-zero emissions, it is crucial to invest 

now in the expansion and improvement of technologies that enable long-lived storage (Science Based 

Target Initiative, 2021).  

In the final classification stage for carbon credits, a distinction is made between nature-based and 

technology-based projects. Short-lived storage carbon credits generally result from nature-based 

solutions (NBS), while technology-based projects generally result in carbon credits with long-lived 

storage (Donofrio & Procton, 2023). Although the VCM volumes for NBS and technology-based 

credits are almost the same in 2021 and 2022, the prices for NBS credits are more than twice as high 

in these years (see Table 1) (Donofrio & Procton, 2023).  
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Table 1 Annual Total VCM Volume, Value, and Price, Nature-based Solutions vs. Technology-based Projects.  

(Own illustration according to Donofrio & Procton, 2023) 

 2021 2022 2023 

Type Volume 
(MtCO2e) 

Value 
(USD) 

Price 
(USD) 

Volume 
(MtCO2e) 

Value 
(USD) 

Price 
(USD) 

Price 
(USD) 

Nature-

based 

243 $1.4Bn $5.80 117 $1.2Bn $10.17 $10.61 

Technology-

based 

270 $640M $2.37 130 $617M $4.76 $4.66 

 

The International Union for Conservation defines NBS as “actions to protect, sustainably manage, 

and restore natural or modified ecosystems, that address societal challenges effectively and 

adaptively, simultaneously providing human well-being and biodiversity benefits” (IUCN, 

International Union for Conservation of Nature, 2020). In terms of climate change, Nature Based 

Solutions avoid, reduce or remove emissions by protecting and restoring natural ecosystems (Faires, 

2022). It is estimated that NBS, such as reducing deforestation, restoring forests, wetlands and 

peatlands, as well as bioenergy, could make a feasible and sustainable contribution of 15 billion 

tonnes of carbon dioxide equivalent (GtCO2e) per year to global reductions (Griscom et al., 2017; 

Reise et al., 2022; Roe et al., 2019; Seymour & Langer, 2021). In this way, nature could provide 

about a third of the cost-effective mitigation needed to meet the 1.5°C target (ibid.). At this point, 

however, it must be added that NBS is not a substitute for the rapid phase-out of fossil fuels, but 

rather a supplement. As outlined above, NBSs play a vital role in the fight against climate change, 

but decarbonizing our economies must become an equal imperative (Anderson et al., 2019). The 

likelihood of meeting the Paris targets falls dramatically every year that emissions reductions in the 

energy and industrial sectors are delayed (ibid.).  From a climate perspective, it is therefore crucial 

that emissions reductions in agriculture, forestry and land use go hand in hand with the 

decarbonization of fossil fuels (Watson et al., 2023). 

In addition to their high potential for climate change mitigation, NBS also have other benefits. They 

are typically linked to environmental and social "beyond carbon" benefits, so-called co-benefits 

(Seymour & Langer, 2021). For example, they can support adaptation to climate change through 

flood protection, air and water quality regulation and urban cooling, while also helping to mitigate 

climate change and preserve or enhance biodiversity (Griscom et al., 2017). This means that in 

addition to the climate, ecosystems, biodiversity and indigenous people also benefit from NBS (Maes 

& Jacobs, 2017; Reise et al., 2022; Seymour & Langer, 2021). The importance and popularity of 
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these co-benefits has increased significantly in recent years, resulting in credits with co-benefits being 

sold at remarkable higher prices on the VCM (see table 1) (Donofrio & Procton, 2023). 

Among the NBS options, the conservation of natural ecosystems plays a particularly important role 

(Seymour & Langer, 2021). In its Special Report 2019, the Intergovernmental Panel on Climate 

Change describes reducing deforestation and forest degradation as one of the most effective and 

robust options for mitigating climate change (IPCC, 2019). Also because of the significant co-benefits 

for improved climate adaptation, biodiversity and other sustainable development goals, protection of 

remaining intact ecosystems should be prioritized over other NBS (ibid.). In particular, tropical 

forests, peat bogs and mangroves should be conserved, as their carbon stocks are particularly high, 

with mangroves and peat bogs storing up to five times more carbon than terrestrial forests (Donato et 

al., 2011; Pan et al., 2011). The conversion of these ecosystems and the associated increase in 

emissions, as well as the loss of biodiversity and ecosystem services, cannot be offset by other NBS, 

such as planting new trees elsewhere (Seymour & Langer, 2021). In fact, tropical deforestation will 

contribute around 200 billion tonnes of CO2 emissions by the end of the century if no special efforts 

are made to prevent deforestation (Fuss et al., 2021). In order to achieve global climate goals, it is 

therefore essential to make the protection of carbon-rich ecosystems the top short-term priority for 

global climate protection in the land sector (Goldstein et al., 2020).  

 

REDD+  

Nature-based solutions that aim to protect forests are summarized under the concept of 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) 

(Borgmann et al., 2023). Developed under the UN Framework Convention on Climate Change 

(UNFCCC), REDD+ is a global climate initiative that aims to halt deforestation and forest 

degradation in the Global South through international funding, thereby combating climate change 

(Greenpeace e.V., 2020). The idea is to support local and regional communities with sustainable 

development options that avoid deforestation and make forest conservation more financially 

attractive (Gifford, 2020; West, 2016). REDD+ carbon credits put a financial value on the carbon 

stored in forests and are mainly offered to companies to offset their own emissions (Greenpeace e.V., 

2020).  About half of the carbon credits from nature-based solutions come from projects that prevent 

deforestation, and a third from projects that prevent the conversion of ecosystems such as forests, 

peatlands and grasslands to cropland or pasture (Borgmann et al., 2023). However, the concept of 

REDD+ carbon credits has been criticized from the outset due to many scientific challenges and 

disagreements. There are three main challenges that the concept has to face: Carbon credits under 
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REDD+ are awarded on the basis of performance. This involves comparing actual forest cover with 

a hypothetical baseline scenario that predicts expected forest cover in the absence of REDD+ 

intervention (West et al., 2020). However, such scenarios are inherently hypothetical and 

unverifiable, and the causes of deforestation are very complex and individual from project to project, 

making a one-size-fits-all solution impossible (Greenpeace e.V., 2020; south pole, 2023). Project 

developers are motivated to create a baseline scenario that predicts the greatest possible degradation 

without the project, as only the difference in greenhouse gas emissions between this baseline scenario 

and the actual project outcome can be sold as certified carbon offsets (Greenpeace e.V., 2020; Kallio 

et al., 2016; Mertz et al., 2018). The more damaging the predicted development of the forest stock 

without the intervention, the higher the number of credits that can be traded. The design of this 

business model inevitably leads to baseline scenarios with excessively high deforestation rates (West 

et al., 2020). Numerous studies have already shown that a large number of REDD+ credits represent 

imaginary emission reductions due to flawed baseline scenarios, which means that the projects do not 

deliver the promised benefits in terms of emissions mitigation (Greenfield, 2023; Kallio et al., 2016; 

Mertz et al., 2018; Rifai et al., 2015; West et al., 2020). The same applies to the assessment of the 

risk of future carbon release from the trees protected by the project, for example from environmental 

factors such as fire. Again, the risk of deforestation is often underestimated, which distorts the quality 

of the carbon credits (Gifford, 2020).  As a result, protected forests can be destroyed after just a few 

years, and CO2 emissions that were supposed to be reduced/removed are released back into the 

atmosphere (Greenpeace e.V., 2020). There is also a risk that REDD+ projects will simply shift 

avoided deforestation elsewhere, rather than preventing it altogether. Critics argue that this risk is 

often not properly accounted for in the calculations, which means that the climate mitigation 

performance of the credits can again be considered uncertain (Gifford, 2020).  

The uncertainties associated with some NBS result in them being categorised and used differently by 

private certification standards. For example, the proportion of NBS in the Gold Standard is only 2 per 

cent, compared to almost 50 per cent in the Verified Carbon Standard (Borgmann et al., 2023). While 

carbon credits from climate change projects that avoid deforestation or conversion of natural areas 

are generally not certified under the Gold Standard, they account for around 85 per cent of all climate 

change projects under the Verified Carbon Standard (Borgmann et al., 2023; Leugers, 2023). Public 

criticism has also had an impact on the issuance of nature-based carbon reduction credits which 

declined by one-third in 2023 in comparison to 2022 (Climate Focus, 2024). At the same time, there 

is growing interest in nature-based carbon removal credits. Issuance of these credits increased by 7 

percent in 2023 compared to the previous year, and now accounts for more than 10 percent of total 

annual NBS emissions (ibid.). This development can be seen as a response to the Science Based 
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Targets initiative, which prescribes removal credits for companies to neutralize residual emissions 

(see section 4.2) (Watson et al., 2023).  

To rebuild trust in REDD+ methodologies and realize the full potential of all NBS in the fight against 

climate change, developing and implementing a sound legal framework and improving measurement, 

reporting and verification are just some of the measures that will be needed (West et al., 2020).  

 

Carbon Capture and Storage  

Technology-based solutions are the counterpart or complement to NBS. They avoid, reduce or 

remove emissions through technological approaches such as solar panels or Carbon Capture and 

Storage (Faires, 2022). The advantage of technology-based solutions is that they enable long-term 

storage (Allen et al., 2020). Particularly in the context of carbon removal, these solutions offer great 

hope, as carbon removal plays a crucial role in stabilising atmospheric carbon dioxide concentrations, 

as described above. In addition capture and removal technologies have the potential to generate more 

measurable and verifiable carbon credits (Borgmann et al., 2023). However, most carbon removal 

technologies remain in nascent stages and are notably expensive and not yet scalable for widespread 

application (Faires, 2022). To date, investment in technological carbon removal credits has therefore 

been used primarily to drive innovation in early-stage technologies, increase availability and reduce 

costs, thereby helping to mitigate climate change in the long term (Budinis et al., 2018). One 

technology-based solution that has been increasingly discussed recently is Carbon Capture and 

Storage. The IPCC defines CCS as a “process in which a relatively pure stream of carbon dioxide 

from industrial and energy-related sources is separated (captured), conditioned, compressed and 

transported to a storage location for long-term isolation from the atmosphere” (Calvin et al., 2023, 

p.121). CCS technology enables thus significantly reduce emissions from the industrial and energy 

sectors (Paltsev et al., 2021). This is particularly important as these sectors are the largest emitters of 

greenhouse gases, accounting for around 56.3% of total greenhouse gas emissions in Germany in 

2022, which corresponds to around 425 million tonnes of CO₂ equivalent (Umweltbundesamt, 2024). 

In addition, industrial emissions are considered hard-to-abate because many industrial processes have 

few alternatives yet for reducing emissions (Paltsev et al., 2021). It is also estimated that the total 

discounted abatement costs will increase by 138% if the global climate targets are to be achieved 

without the use of CCS (Budinis et al., 2018). CCS is therefore seen as a key technology for reducing 

carbon dioxide emissions from the energy and industrial sectors and meeting net-zero targets (Budinis 

et al., 2018; Global CCS Institute, 2022; IEA, 2020, 2022a; Martin-Roberts et al., 2021; Paltsev et 

al., 2021; Qiu et al., 2022). The CO2 capture capacity of all CCS plants under development increased 

by more than 44% to 244 million tonnes per year in 2022, demonstrating that the potential of CCS is 
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increasingly recognized and exploited (Global CCS Institute, 2022). However, it is predicted that the 

number of large plants will need to increase a hundredfold by 2040 to capture the amount of C02 

required by international climate scenarios (Martin-Roberts et al., 2021). In addition, the global 

development of CO2 storage is currently lagging behind that of CO2 capture with around 10 million 

tonnes of CO2 being stored each year (IEA, 2022a). It is assumed that there are sufficient CO2 storage 

resources available worldwide, such as geological, terrestrial, or oceanic reservoirs, but further site 

assessment is required, which has not been adequately undertaken in recent years (ibid.). At current 

rates, CO2 storage is expected to be only one tenth of demand by 2050 (Martin-Roberts et al., 2021). 

Suitable CO2 storage facilities are even more important in the context of technological carbon 

removal activities (CDR), such as DACCS. The main objective of these technologies is to remove 

CO2 direct from the atmosphere and store it permanently, thereby contributing to the reduction of 

atmospheric CO2 levels (Calvin et al., 2023b). According to the IPCC and the United Nations 

Environment Programme, these technologies are also essential for achieving net zero CO2 emissions 

by mid-century (Calvin et al., 2023b; United Nations Environment Programme, 2023). In 2022, 18 

direct capture plants were in operation worldwide, but they only captured 0.1 Mt CO2/year, a fraction 

of the 60 Mt CO2/year needed to achieve net-zero by 2050 (IEA, 2022b). The main challenges for 

CCS, DACCS and other carbon capture technologies are cost and energy, location and capacity of 

the storage site, and other barriers such as lack of market mechanisms, incentives or inadequate 

regulatory frameworks for CO2 transport and storage (Budinis et al., 2018). One of the consequences 

of these challenges is that, despite the critical importance of these technologies, implementation is 

progressing (too) slowly and there are still significant gaps in meeting the required capture and storage 

capacity to fulfill global climate targets (Martin-Roberts et al., 2021).  

3.4 High-Quality Carbon Credits  

The Voluntary Carbon Market can unlock urgently needed finance and channel it at speed and scale 

to projects that will reduce and remove tonnes of carbon credits and thus play a key role in meeting 

global climate targets (ICVCM, n.d.-a). However, this requires that the carbon credits are of high 

integrity and that buyers can be confident that they are funding projects that have a real impact. While 

the VCM is not regulated, there is currently no legally defined "minimum quality" for carbon credits, 

but rather an "organic ecosystem of actors" (Donofrio & Procton, 2023, p.27). These actors, such as 

associations like the ICVCM and certification standards, support the market by establishing 

standardization and robust principles (south pole, 2023). This chapter outlines the key quality criteria 

for carbon credits and describes the key market actors responsible for implementing and monitoring 

these criteria.  
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3.4.1 Quality Criteria  

Meta-standards such as the ICVCM play a key role in defining the quality criteria for carbon credits. 

The aim of these meta-standards is to strengthen confidence in the market through clear guidelines 

and standards, thereby contributing to a more efficient and credible reduction of greenhouse gas 

emissions. It serves as an overarching body to promote integrity and quality in the voluntary carbon 

market. Unlike specific certification standards such as the Gold Standard, which assesses and certifies 

individual projects for their environmental and social impacts, the ICVCM focuses on creating and 

monitoring frameworks and criteria that apply to the entire market. (GenZero, 2023) 

In March 2023, the Integrity Council launched its “Core Carbon Principles” (CCPs). The CCPs are 

based on the consultation with stakeholders across the market and solid science and define 10 core 

carbon principles to identifying high-quality carbon credits (ICVCM, 2024a). Together with the 

ICVCMs Assessment Framework, the CCPs set a definitive global benchmark standard for high-

integrity carbon credits (ibid.). The CCPs are divided into three categories: Emissions Impact, 

Governance and Sustainable Development (see table 2). 

Table 2 Core Carbon Principles (own illustration according to ICVCM, 2024) 

Governance Emissions Impact Sustainable Development 

1. Effective governance 5. Additionality 9. Sustainable development 
benefits and safeguards 

2. Tracking 6. Permanence 10. Contribution to net zero 
transition 

3. Transparency 7. Robust quantification of 
emission reductions and 
removals 

4. Robust independent 
third-party validation 
and verification 
 

8. No double counting 

 

Governance  

1. The carbon crediting programme should be designed with a governance structure to ensure 

that the scheme operates in a transparent and accountable manner. It should focus on 

promoting continuous improvement and maintaining high standards for the quality of carbon 

credits issued. 

2. The carbon crediting programme should use or integrate a registry system to uniquely identify, 

record and monitor mitigation efforts and the issuance of carbon credits. This will ensure that 

credits are securely and unambiguously recognized. 
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3. The carbon crediting programme should commit to providing detailed and transparent 

information on all its credited mitigation efforts. This information should be readily available 

in an electronic format and tailored to be understandable to a general audience. This approach 

should facilitate external verification of mitigation activities. 

4. The programme should require comprehensive third-party validation and verification of all 

program-level mitigation activities to ensure the integrity and credibility of the carbon credits 

generated. (ICVCM, 2024a) 

 

Emissions Impact  

5. The reduction or removal of greenhouse gas emissions by the mitigation measure must be 

additional. This is the case if they would not have taken place without a market for carbon 

credits and thus the sale of the certificates and the resulting proceeds (Broekhof et al., 2019; 

ICVCM, 2024a). This is crucial for the quality of carbon credits, because if the associated 

greenhouse gas reductions or removals are not additional, the purchase of carbon credits 

would not have a (positive) impact on climate change. Carbon crediting programmes have 

developed two main approaches to determining the additionality of a project: "project-

specific" and "standardized", neither of which is perfect, and each approach has its strengths 

and weaknesses. Project-specific approaches are used by most voluntary carbon offset 

programmes (Broekhof et al., 2019). This approach is based on an analysis of the individual 

characteristics and circumstances of a project to determine whether it is additional, including, 

for example, a demonstration that the proposed project is not legally required (ibid.) However, 

this approach often involves making imprecise and uncertain assumptions about the future, 

which is the biggest disadvantage of this procedure (ibid.). The standardized approach 

assesses the additionality of projects based on criteria previously defined in an analysis (ibid.). 

This approach significantly reduces the administrative burden but is sometimes considered 

too imprecise. 

6. It must be ensured that the carbon credits represent carbon reductions or removals that are 

permanent and cannot be reversed (ICVCM, 2024a). This is particularly relevant for nature-

based solutions such as forestry projects, as there is a risk that the stored carbon could be 

released back into the atmosphere, for example through a fire. If there is a risk of such a 

reversal, measures must be taken to minimize the risk (ibid.). Many carbon crediting 

programmes have established 'buffer reserves'. These are pools of carbon credits from 

individual projects that act as an insurance mechanism (Broekhof et al., 2019). With this 

approach, the risk of reversals, e.g. due to fire or drought, can be effectively addressed. 
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7. The quantification of GHG emission reductions or removals from the mitigation activity must 

be accurately calculated using conservative, comprehensive and scientifically valid 

methodologies to ensure the robustness and reliability of the data (ICVCM, 2024a). Among 

other things, this is intended to prevent an overestimation of baseline emissions. These are the 

reference for calculating greenhouse gas reductions or removals and are linked to additionality 

(Broekhof et al., 2019). If the amount of these emissions is overestimated, it can lead to the 

actual performance of the mitigation activity being lower than reported (ibid).  To ensure the 

quality of carbon credits, it is therefore crucial to avoid overestimation by using detailed and 

solid quantification methods. 

8. To avoid double counting, GHG emission reductions or removals attributed to a specific 

mitigation activity must only be counted once towards the achievement of a mitigation target 

(ICVCM, 2024a). This principle prevents three different types of double counting: double 

issuance, double use and double claiming. Double issuance happens i.e. if more than one 

carbon credit is issued for the same greenhouse gas reduction (Broekhof et al., 2019). Double 

use occurs when two different parties count the same offset credit towards their GHG 

reduction entitlements (ibid.). Double claiming can arise when carbon credits are awarded to 

a project, but another entity (e.g. a government) then counts the same greenhouse gas 

reductions towards its own reduction targets (ibid.). Double counting must therefore be 

avoided at all costs to ensure the uniqueness and integrity of each carbon credit. 

 

Sustainable Development 

9. The programme must provide comprehensive guidance, tools and compliance mechanisms to 

ensure that mitigation measures meet or exceed industry best social and environmental 

practices. This approach not only ensures compliance, but also promotes a positive impact on 

sustainable development. (ICVCM, 2024a) 

10. The reduction measure must be compatible with the goal of achieving net zero greenhouse 

gas emissions by mid-century. Locking-in levels of greenhouse gas emissions, carbon-

intensive technologies or processes that are incompatible with a zero-carbon/low-carbon 

economy should be avoided (Broekhof et al., 2019; ICVCM, 2024a).  

With the launch of the Core Carbon Principles (CCPs) by the Integrity Council, a number of 

certification programmes have already begun to apply for assessment against the CCP criteria. 

Programmes that meet the requirements of the Core Carbon Principles will be awarded the CCP label. 

This provides allows buyers to easily identify high-integrity carbon credits and encourages 

investment in efficient climate protection measures. (ICVCM, n.d.-b)  
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3.4.2 Carbon Standards  

Quality or carbon standards certify projects by ensuring that these projects meet the rules and 

requirements the standards set, with the aim of proving and guaranteeing the climate efficiency 

(Donofrio & Procton, 2023). By doing so they set out rules, requirements and procedures for all 

phases of project development, allocation and monitoring and define elements such as start date, 

crediting period, additionality, sustainability targets and permanence requirements, as well as the 

management of public registries of carbon credits (south pole, 2023). Certification to the standards 

and the fulfilment of certain criteria is intended to provide buyers with the assurance that the stated 

amount of greenhouse gas emissions will be avoided/reduced or removed with each carbon credit 

purchase (Wolters et al., 2018). As such, the standards make an important contribution to the integrity 

of the Voluntary Carbon Market and contribute to greater climate action and impact (Wolters et al., 

2018). As already mentioned, there is no uniform standard for determining the quality of carbon 

credits on the voluntary market, which has led to many different standards in recent years. The 

Verified Carbon Standard (VCS) and Gold Standard are international standards and cover most of 

the market, making them the most relevant for VCM (Donofrio & Procton, 2023) (see table 3).  

Table 3 Key Facts by Certification Standard (own illustration according to Climate Focus, 2024; Donofrio & Procton, 

2023; Gold Standard, n.d.-b, 2023; Verra, n.d.; Wolters et al., 2018) 

Standard 

  

Foundation 
year 

Volume 
2022 

(MtCO2e) 

Value  
2022 

(USD) 

Carbon credits 
certified of total 
issuances 2023          

Volume of greenhouse gas 
reduced/removed (until end 

of 2022) 

Verified Carbon 
Standard (VCS) 

2005 79.3 $724.5Bn 48% 1.2B+ tonnes 

Gold Standard 2003 11.8 $98.4M 20% 238,3M tonnes 

 

Verified Carbon Standard  

The Verified Carbon Standard is managed by Verra, a non-profit organization founded in 2007 by 

the Climate Group, the International Emissions Trading Association (IETA) and the World Economic 

Forum (Verra, n.d.). In 2022 the VCS Program certified 72% of all carbon credits issued under the 

Voluntary Carbon Market, making it the most widely used greenhouse gas crediting program in the 

world with a market volume of 79.3 MtCO2e and a market value of $724.5Bn (Donofrio & Procton, 

2023). The VCS Standard forms the basis of the VCS program. As such, it sets out the rules and 

requirements, such as project or validation and verification requirements, that projects must meet in 

order to be certified (Verra, n.d.). In addition to the VCS Standard, the VCS Program has three other 

important components: Independent Auditing, Accounting Methods, and the Verra Registry System 



 

The Voluntary Carbon Market 21 

 

 

(ibid.). This four-part process is designed to ensure, in accordance with the VCS Quality Assurance 

Principles, that all carbon credits generated by a project registered in the VCS Program “represent 

GHG emission reductions or removals that are real, measurable, additional, permanent, independently 

verified, conservatively estimated, uniquely numbered, and transparently listed” (Verra, n.d.). At the 

end of 2022, a total of 3,134 projects were certified by the VCS and over 1 billion carbon credits were 

issued (Verra, 2023). According to Verra, more than 1.2 billion tonnes of greenhouse gases have been 

reduced or eliminated as a result.  

However, Verra and the VCS programme have come under increasing criticism in recent years, which 

is closely related to the general criticism of REDD+ projects described in section 3.2. As the Gold 

Standard does not include projects aimed at preventing deforestation, the VCS has become the 

preferred standard for the vast majority of forest-based carbon credits in the Voluntary Carbon 

Market, including almost all projects under REDD+ (Chagas et al., 2020). As a result VCS is 

considered the leading standard for REDD+ project certification and Verra was thus primarily 

affected by the increasing criticism. In particular, an article in the Guardian, produced in collaboration 

with the German weekly Die Zeit and SourceMaterial, a non-profit investigative journalism 

organization, made serious allegations against Verra, claiming that at least 90% of its rainforest 

carbon credits do not represent real emissions reductions (Greenfield, 2023). The article, based on a 

new analysis of scientific studies, also accuses Verra of overestimating the risk of deforestation in its 

projects by an average of 400%, and of human rights violations allegedly linked to at least one Verra 

project (ibid.). It can be assumed that the ongoing criticism is also a reason for the significant decline 

in the transaction volume of VCS credits from 2021 to 2023 (Climate Focus, 2024; Donofrio & 

Procton, 2023).  

 

Gold Standard 

The Gold Standard was launched in 2003 by the World Wide Fund for Nature (WWF) and other 

environmental organizations and is now the second largest VCM certification standard with a market 

volume of 11.8 MtCO2e and a market value of $98.4 million (see table 3) (Donofrio & Procton, 2023; 

Gold Standard, n.d.). The Gold Standard certification process was developed in close collaboration 

with technical and policy experts from civil society, governments, multilateral organizations and the 

private sector. Today, the standard is endorsed by more than 80 international non-governmental 

organizations, and more than 1,400 projects in 80 countries are in the certification process. The 

standard certifies projects in the areas of waste management, land use and forests, energy efficiency, 

municipal services and renewable energies, with the last two categories accounting for the largest 

scope by far (Gold Standard, 2023a).  In total, 238.3 million Gold Standard carbon credits have been 



 

The Voluntary Carbon Market 22 

 

 

issued, reducing emissions by 238.3 million tonnes (Gold Standard, 2023a). In 2022, Gold Standard 

experienced its most significant growth to date, with a record-setting issuance of 43.7 million credits. 

This achievement marks an all-time high for the organization, continuing the momentum from its 

substantial expansion in 2021 (ibid.). Carbon credits from REDD+ projects are not issued by the Gold 

Standard as current REDD+ approaches face technical and political challenges that could undermine 

their long-term sustainability (Gold Standard, n.d.). 

One of the unique features of the Gold Standard is that all certified projects make a positive 

contribution to at least three of the United Nations Sustainable Development Goals, including climate 

action. This is to ensure that projects also contribute to climate justice and support SDG goals such 

as poverty reduction and improved health. Further, the standard emphasizes gender-sensitive 

approaches, requiring projects to consider gender dynamics in society and to meet specific criteria 

for gender equality and women's empowerment. Finally, the Gold Standard was recognized by ISEAL 

(International Social and Environmental Accreditation and Labelling Alliance) as the first climate-

related standard to achieve Code Compliant status. It is an example of best practice in transparency, 

stakeholder engagement and efficiency, and encourages collaboration for greater impact (Gold 

Standard, n.d.). These unique features underscore the standard's stance that all efforts to mitigate 

global warming and promote sustainable development must be multi-faceted, and that climate action 

must be linked to broader development benefits such as clean energy and health. 

However, the existing structure and functionality of the various standards may undergo further 

decisive developments in the coming years. This is due to the fact that at the COP28 conference in 

Dubai on 4 December, the world's leading independent carbon standards, including Verra and the 

Gold Standard, announced a collaboration with the objective of increasing the impact of activities 

under their respective standards and strengthening their efforts to mitigate climate change. A 

significant objective of this collaboration is the harmonization of their standards, with the intention 

of enhancing the integrity and efficiency of carbon markets. Through this process, they aim not only 

to better understand the differences between their programmes, but also to increase the transparency 

of their standards and methodologies. In conclusion, the collaboration of independent crediting 

programmes and the alignment of their standards could play a pivotal role in promoting the integrity 

and reliability of global carbon markets, thereby making an effective contribution to climate 

protection and sustainable development. (IETA, 2023) 

3.5 Perspectives of Carbon Credits  

This chapter provides a comprehensive analysis of the opportunities and challenges of carbon credits 

in the context of global efforts to reduce greenhouse gas emissions and combat climate change. While 

the importance of carbon credits as a tool for promoting sustainable development and achieving 
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climate change goals has been repeatedly emphasized, they have also come under increasing criticism 

due to issues of effectiveness, transparency, and equity. By reviewing the relevant literature, this 

chapter aims to provide a balanced understanding of the potential and limitations of carbon credits 

and thus contribute to the debate on their role in future climate policy. 

3.5.1 Chances  

As already described, the world is facing a critical situation with regard to climate change, and rapid 

and effective mitigation efforts are needed to achieve the climate goals of the Paris Agreement 

(United Nations, 2017; United Nations Environment Programme, 2023). It is crucial to mobilize 

funds for climate protection quickly in order to mitigate the devastating effects of climate change 

(Calvin et al., 2023b). The United Nations Environment Programme's 2019 Emissions Gap Report 

found that even if all countries implemented their current climate action plans (Nationally Determined 

Contributions, or NDCs), greenhouse gas emissions in 2030 would be an impressive 32 billion tonnes 

(GtCO2e) higher than needed to meet the Paris Agreement's 1.5°C goal (United Nations Environment 

Programme, 2019). It is therefore vital to actively support activities that reduce and remove carbon 

from the atmosphere (Ecosystem Marketplace, 2020). At this point, the Voluntary Carbon Market 

offers enormous potential to unlock funds for climate action quickly. The VCM creates a marketplace 

where emissions reductions or removals can be traded. The proceeds from the sale of these carbon 

credits provide immediate income to project organizers. This in turn is used directly to implement 

and expand climate protection projects. In this way, the voluntary market is an agile and effective 

resource in the global effort to tackle the climate crisis (Broekhof et al., 2019). By creating a financial 

incentive system for CO2 savings and channeling private capital into sustainable projects, the VCM 

also provides an opportunity to promote the development and research of innovations and 

technologies such as Carbon Capture and Storage (CCS), which is seen as a key technology for 

reducing CO2 emissions from the energy and industrial sectors and achieving net zero targets (Budinis 

et al., 2018; Global CCS Institute, 2022; IEA, 2020, 2022a; Martin-Roberts et al., 2021; Paltsev et 

al., 2021; Qiu et al., 2022). Carbon credits also make it possible to neutralize emissions that cannot 

be avoided in the long term due to technical restrictions and thus offer an opportunity to achieve the 

global net zero target   (Watson et al., 2023). The positive impact of carbon credits in the global fight 

against climate change is also reflected in the fact that companies with carbon credits are leading the 

way in climate protection. According to studies, companies that use carbon credits decarbonize on 

average twice as fast as companies that do not (MSCI Carbon Markets, 2023). They are actively using 

the Voluntary Carbon Market to further intensify their efforts to reduce emissions (Ecosystem 

Marketplace, 2020; MSCI Carbon Markets, 2023). 
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Although climate commitments have steadily increased since the 2015 Paris Agreement, the 

proportion of Fortune Global 500 companies with significant climate commitments remained at 

around two-thirds last year (Climate Impact Partners, 2023). According to the UNFCCC (United 

Nations Framework Convention on Climate Change) Climate Action Platform, 13,478 companies 

worldwide that are registered on the portal had made climate commitments at the start of 2024, but 

only 5,134 had actually taken action (UNFCCC, n.d.-a). This shows that while a first step has been 

taken towards global climate action, significant efforts are still needed to realize the full potential of 

corporate climate action. The possibility of supporting climate protection targets through carbon 

markets could also encourage previously hesitant companies to commit to binding targets and take 

action (Streck, 2021). Especially in times of scarce public funds and often inadequate climate policy 

targets, voluntary carbon markets play a key role in channeling investments into mitigation measures 

that go beyond government action (ibid.). Further, a large proportion of carbon credits are derived 

from projects in developing countries (Climate Focus, 2024). Implementing projects in developing 

countries accelerates the implementation of mitigation actions in these countries, where funding 

constraints are often the biggest obstacle (United Nations’ High-Level Expert Group, 2022). By 

providing financial support, the sale of carbon credits can fill important financing gaps and drive 

decarbonization in developing countries, for example through reforestation or renewable energy 

projects (ibid.). As a result, countries benefit from lower costs for emission reductions and significant 

advantages for sustainable development (Streck, 2021). Carbon credits also play an important role in 

promoting the Sustainable Development Goals (SDGs) (Borgmann et al., 2023). In addition to SDG 

13, which calls for climate-friendly measures, many carbon projects also support other SDGs such as 

the promotion of renewable energies (SDG 7), the protection of ecosystems and biodiversity (SDG 

15) or contribute to sustainable economic growth and job creation (SDG 8) (United Nations, 2023). 

In addition, many climate protection projects support sustainable agricultural practices (SDG 2), 

improve water management (SDG 6) and strengthen global partnerships for the implementation of 

climate goals (SDG 17) (ibid.). By financing projects with environmental and social benefits, carbon 

credits thus enable a multi-faceted approach to achieving the global sustainability agenda. 

Certification standards such as the Gold Standard, which defines the fulfilment of three SDGs as a 

project standard, further strengthen this approach. Last but not least, the financial flows directly 

generated by the VCM for the expansion of climate protection measures can significantly reduce 

climate costs in the future by mitigating both the direct and indirect effects of climate change (UNEP, 

2023). Investing in carbon credits reduces greenhouse gas emissions, helping to slow global warming 

and its negative consequences. Less warming means fewer extreme weather events, less damage to 

infrastructure and less damage to agriculture, reducing the need for expensive emergency relief and 

reconstruction (ibid.). 



 

The Voluntary Carbon Market 25 

 

 

3.5.2 Challenges  

Despite the opportunities surrounding the Voluntary Carbon Market and carbon credits, there are still 

challenges and criticism from various stakeholders. Criticism of carbon credits by the press, 

researchers and environmentalists falls into two categories: On the one hand, there are concerns about 

how the carbon credits are used and on the other hand, concerns about the quality of the carbon 

credits. 

One aspect that raises concerns about the use of carbon credits by companies is the goal of climate 

neutrality (or carbon neutrality). For a lot of companies using carbon credits, this is the core of their 

voluntary commitment. However, the concept of climate neutrality is still an unregulated and largely 

open concept (Borgmann et al., 2023). Due to this lack of definition, several standards have emerged 

in recent years, each of which has developed its own definitions with its own requirements for climate 

neutrality. These differ, for example, in terms of objectives, GHG accounting and the requirements 

for the use of carbon credits (Borgmann et al., 2023). For companies, this offers the opportunity to 

either follow one of the various existing standards or even use their own methodologies and 

definitions of carbon neutrality. An analysis of the targets communicated by companies to date shows, 

on the one hand, the lack of standardized definitions and, on the other hand, very different approaches 

with regard to underlying targets, strategies and measures (e.g. setting interim targets, covering 

emission sources) (Day et al., 2022; Kreibich et al., 2021). This is problematic for two reasons. Firstly, 

it makes it difficult to compare and verify the credibility of carbon neutrality claims, as it is not 

immediately clear to outsiders which definition of carbon neutrality a company is using (Deutsche 

Energie-Agentur, 2022). This, in turn, makes it more difficult for consumers and stakeholders to make 

informed choices, as the transparency and traceability of compensation is not guaranteed. Secondly, 

there is a risk of greenwashing, whereby companies present their environmental impact in a more 

favorable light than it actually is (Kreibich et al., 2021). There are also fears that carbon credits and 

the associated possibility of offsetting one's own emissions could lead to false incentives for 

companies. There is a risk that organizations will ignore the mitigation hierarchy (see section 4.2) 

and use offset credits instead of investing in their own emission reductions (Broekhof et al., 2019). 

This could lead to organizations continuing to engage in emission-intensive activities, which in turn 

could delay the development of important climate change policies and infrastructure (lock-in effect) 

(Borgmann et al., 2023). This is particularly problematic given that many of the companies that are 

among the world's largest purchasers of carbon credits also produce or trade in fossil fuels, or at least 

require them for their business model (Chen et al., 2021). However, different studies puts these fears 

to rest. As already described the data shows that companies that use carbon credits do so in addition 
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to, rather than in place of, internal emissions reductions (Ecosystem Marketplace, 2020; MSCI 

Carbon Markets, 2023). 

Furthermore, the quality of carbon credits has been criticized for a number of reasons. A key issue is 

the question of additionality, i.e. whether projects actually lead to emission reductions that would not 

have taken place without the project (see chapter 3.3.1). REDD+ projects in particular have been 

criticized because, according to the latest study, only 6 per cent of the REDD+ projects examined, 

which were certified by the private certification standard Verified Carbon Standard, led to an 

additional reduction in CO2 emissions (Greenfield, 2023). The results of other studies of REDD+ 

projects also confirm these findings and point to causes such as overestimation of baseline scenarios 

and the lack of uniform standards (see chapter 3.2) (Guizar‐Coutiño et al., 2022; West et al., 2020, 

2023).  REDD+ projects have also been questioned over their permanence and the potential for 

leakage, where emissions reductions are cancelled out by deforestation (Borgmann et al., 2023). 

However, additionality has also been criticized in the context of renewable energy projects. In 

addition to REDD+ projects, the majority of carbon credits on the voluntary market come from 

renewable energy projects (Borgmann et al., 2023). As the cost of renewable energy has fallen sharply 

in recent years, it is questioned whether voluntary market financing is necessary to initiate such 

projects (ibid). Finally, a common point of criticism is the lack of uniform standards, which makes it 

difficult or impossible to assess the quality of carbon credits (Faires, 2022).  

In conclusion, the voluntary carbon market has the potential to become a significant driver for climate 

protection and to make a notable contribution to the achievement of the goals set out in the Paris 

Agreement. Nevertheless, the increasing adoption of net zero targets by companies is often met with 

skepticism and criticism due to a lack of detailed implementation plans and consistent definitions of 

terms, which contributes to uncertainty in the market. The complexity of assessing the quality of 

carbon credits, the constantly evolving science and the lack of uniform standards further fuel this 

debate. It is therefore of the utmost importance that those purchasing carbon credits are fully aware 

of the criticisms and challenges and select high-quality carbon offset projects that address these 

concerns. Compliance with recognized standards and transparency are crucial for the credibility and 

effectiveness of carbon credits and the integrity of the whole market. 

3.6 Market Development and Future Vision 

The Voluntary Carbon Market and the role of carbon credits in companies' climate strategies have 

developed continuously in recent decades. Figure 2 shows the total annual volume of carbon credits 

issued through private certification standards from pre 2005 to 2022.  
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Figure 2 Voluntary Carbon Market Size by Volume of Traded Carbon Credits, pre-2005 to 2022 (own illustration, 

according to Donofrio & Procton, 2023) 

The evolution of the VCM over time can be divided into three phases, illustrated in figure 3: 

 

 

Figure 3 The Evolution of the VCM and Key Milestones (own illustration based on voluntarycarbonmarket.org, n.d.) 

The first phase, Early Market Formation and Innovation, runs from 1990 to 2007 and is marked by 

innovative new approaches to combating climate change. Private certification standards such as Plan 

Vivo, Gold Standards and the Verified Carbon Standard emerged during this period, laying an 

important foundation for the trading of carbon credits at the Voluntary Carbon Market. This phase 

also saw the adoption of the Kyoto Protocol, which entered into force in 2005. It was an important 

first step in international climate policy, setting binding emission reduction targets for the first time 

for 37 industrialized and developing countries and the European Union (UNFCCC, n.d.-d). The 
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growing interest in climate change has also had an impact on the Voluntary Carbon Market. 2006 

was a year of growth, with many new players entering the market and 23.7 million tonnes of carbon 

dioxide equivalent (MtCO2e) traded for the first time (Hamilton et al., 2007).  

The next phase, Consolidation and Strengthening, from 2008 to 2016, is characterized by the 

continued development of the market infrastructure (voluntarycarbonmarket.org, n.d.). Among other 

things, the International Carbon Reduction and Offset Alliance (ICROA), a leading industry 

accreditation program designed to improve the integrity of the voluntary sector (ICROA, n.d.), was 

launched in 2008. Based on the ICROA Code of Best Practice, the program provides quality 

assurance and guidance on emissions reductions and the use of high-quality carbon credits (ibid.). 

Another key milestone was the surge in demand for REDD+ credits. This is particularly evident in 

an event in 2013 when the Brazilian cosmetics company Natura Cosméticos purchased 120,000 

tonnes of carbon offsets from the Paiter-Suruí, an indigenous people of the Amazon (Ecosystem 

Marketplace, 2013). The transaction was the first of its kind and served as a model for indigenous 

peoples throughout the Amazon (ibid.). In addition to REDD+ projects, renewable energy and clean 

cookstoves projects in Africa and Latin America have been particularly popular in these years (Peters-

Stanley & Yin, 2013). Key regulatory milestones were the entry into force of the Paris Agreement 

and the Sustainable Development Goals in 2016, which marked a decisive turning point in the global 

perception and approach to climate change (UNFCCC, n.d.-c). However, this period is also 

characterised by a market slump after 2008, which is mainly due to two factors. Firstly, the global 

financial crisis caused many companies to rethink and reprioritise their spending, leading to a 

reduction in carbon credits purchases in particular (Donofrio & Procton, 2023). Second, the political 

uncertainty surrounding climate change policy in the US contributed to a loss of confidence and 

interest in VCMs. Initially, there were hopes for a comprehensive climate policy under the Obama 

administration, including the possibility of a federal cap-and-trade system (ibid.). However, as it 

became clear that climate policy was not high on the agenda and there was no significant legislative 

action on climate change, interest in the carbon market waned (ibid.). However, the market was able 

to recover in the following years. 

The third and most recent phase of the VCM, Mainstream, from 2017 to date is characterized by the 

largest growth of the voluntary carbon market to date. From 2017 to 22021, the volume of carbon 

credits issued in the market rose from 47 million tonnes of CO2 equivalent (MtCO2e) up to 526 

MtCO2e. The goal of limiting global warming to well below 2°C has made climate change a key 

concern for governments, businesses and civil society, and has led many companies to set ambitious 

climate targets of their own and to use carbon credits to help meet these targets (Borgmann et al., 

2023). 2021 was then a record-breaking year for the VCM, as the value reached the $2 billion mark 
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for the first time, a fourfold increase on the 2020 market value (Ecosystem Marketplace, 2022b). This 

strong increase in value is due to a significant rise in demand for carbon projects that not only reduce 

or avoid greenhouse gas emissions but also offer co-benefits, as well as for nature-based solutions, 

as these carbon credits have a significantly higher price (Ecosystem Marketplace, 2022a). From 2021 

to 2022, the transaction volume shrank by 51 per cent (Figure 2), but the value of the VCM kept pace 

with the 2021 value at just under 1.9 billion, due to an 82 per cent increase in the price of credits 

(Donofrio & Procton, 2023). The average price per tonne of carbon credits in 2022 was $7.37, the 

highest since 2008 (ibid.). Full figures for 2023 were not available at the time of this research, but 

preliminary analysis suggests that the transaction volume in 2023 will be even lower than in 2022 

(ibid.). According to Ecosystem Marketplace, the 38.5% decrease in emissions compared to 2022 is 

one of the main reasons for this (ibid.).  

However, during this period, carbon credits also came under scrutiny, particularly with regard to their 

effectiveness and integrity. Issues of additionality, sustainability and the actual environmental 

contribution of offset projects came to the fore (see section 3.5.2). In response, stricter standards and 

certification systems have been developed to ensure the quality and credibility of carbon credits.  

First, the Science Based Target initiative published its Net Zero Standard for 2021, popularizing a 

new approach to using carbon credits for a broader commitment to climate action beyond an 

organization’s direct emissions, in addition to achieving its own net zero emissions (see section 4.2) 

(Watson et al., 2023). At this time, a paradigm shift is taking place in the way companies approach 

climate protection measures and the acquisition of carbon credits, which is increasingly moving away 

from the previous offsetting approach (Borgmann et al., 2023). Principles for ensuring supply-side 

integrity have also been published, such as the Core Carbon Principles of the Integrity Council for 

the Voluntary Carbon Market. New EU rules on corporate climate claims and the VCMI´s Claims 

Code of Practice have strengthened the regulatory framework for VCM in this phase.  

Despite the slowdown in growth at the beginning of 2022, which can be attributed to a number of 

factors, including temporary market saturation after the very active previous year, a loss of confidence 

in carbon credits or a shift towards internal reduction efforts, many market participants are optimistic 

that the VCM will recover fast and that strong growth can be expected again in the future (Donofrio 

& Procton, 2023). On the one hand, experts repeatedly emphasize that REDD+ carbon markets and 

technological carbon removals, among others, are necessary to achieve the goals set out in the Paris 

Agreement (United Nations Environment Programme, 2023). On the other hand, the buyers currently 

in the market are more committed than ever, which is reflected in the fact that they are signaling a 

higher willingness to pay for high-quality carbon credits (Donofrio & Procton, 2023). Furthermore, 

compliance carbon markets, especially in the context of CORSIA and Article 6 of the Paris 
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Agreement, could create new opportunities for carbon trading and thus have a positive impact on it 

(ibid.). CORSIA stands for the Carbon Offsetting and Reduction Scheme for International Aviation, 

an international mechanism for offsetting CO2 emissions from aviation (ICAO Environment, n.d.). 

The VCM can benefit from the growing demand for credits that meet the requirements of CORSIA, 

as airlines required to offset their carbon footprint under CORSIA may increasingly turn to the VCM 

to purchase credits. In addition, the number of independent initiatives increases standardization, 

quality assurance on the supply side and ultimately buyer confidence in the integrity of the credits.  

In conclusion, the voluntary carbon market (VCM) is in a state of constant evolution, characterized 

by a dynamic regulatory environment, technological advances and the evolving needs of stakeholders. 

Given this ongoing transformation, it remains an open question as to what developments can be 

expected in the future and how these will continue to shape the market and its participants. Forecasts 

continue to predict strong growth in the VCM of up to USD 40 billion in 2030 (Donofrio & Procton, 

2023; Mistry et al., 2023). Whether this prediction comes true will depend, among other things, on 

the implementation of Article 6.4 of the Paris Agreement. Article 6 of the Paris Agreement sets out 

strategies that allow countries to create voluntary carbon credits, provided they meet certain 

transparency standards and are consistent with the Nationally Determined Contributions (NDCs) 

(UNFCCC, n.d.-b). The article is therefore a key aspect in the development of a regulatory framework 

for global trade in greenhouse gas emissions reductions. Article 6.4 stipulates that countries should 

create these credits with the involvement of public and private actors, on the basis of a detailed plan, 

including rigorous verification procedures (Burtons et al., 2023). Although these mechanisms are 

primarily aimed at the compliance market, they could also influence the VCM in various ways. In 

particular, a bridge could be constructed between the regulated and voluntary carbon markets by 

potentially trading credits generated under Article 6.4 on the voluntary market (Crook, 2023). So far, 

no agreement has been made on the detailed rules for Article 6.4 at previous UN climate conferences 

(Marcos, 2023). It will therefore be some time before the paragraph is implemented, and it's not clear 

to what extent the new rules will then influence the VCM. In addition, the future role of carbon credits 

that remove CO2 from the atmosphere will be crucial. These processes, which could play an important 

role in mitigating climate change, have the potential to become more cost-effective and marketable 

through the voluntary market (ibid.). The development of alternative corporate carbon strategies, such 

as the Climate Contribution Approach (see section 4.2), also plays a role, as it is still uncertain what 

impact this will have on the voluntary market. Finally, media coverage also has an important 

influence on the development of the VCM, as media reports on unethical and/or ineffective carbon 

projects and standards, regardless of their fairness, can have a deterrent effect on the market (Donofrio 

& Procton, 2023). 
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4 Carbon Credits in the Corporate World  

The previous chapter explained the voluntary carbon market in detail by describing its structure and 

development, discussing the definition and function of carbon credits, and contrasting their 

importance in the context of global climate change and the opportunities and barriers associated with 

them. The following chapter links the concept of carbon credits to the corporate world. This chapter 

aims to provide a comprehensive overview of the strategic use of carbon credits in the corporate 

world, highlighting their impact on climate change strategies and evaluating communication in the 

context of corporate environmental engagement. It begins with an examination of the existing 

scientific discourse and then explores the integration of carbon credits into corporate climate 

strategies, focusing on the Net-Zero Standard of the Science Based Targets initiative. Finally, it 

outlines how companies can communicate credibly with their stakeholders about their climate 

neutrality and the use of carbon credits and describes the requirements and current developments in 

reporting and claiming. 

4.1 State of Research  

The following chapter provides an overview of the current state of research in relation to the guiding 

question of this paper. However, due to the constantly evolving landscape of empirical studies on 

carbon credits and related topics, this research review does not claim to be exhaustive. 

The literature on carbon credits and carbon project reveals that opinions are divided, reflecting the 

complexity of the issue. The diversity of perspectives in the field of research is particularly 

highlighted in relation to Nature-based Solutions. While some authors emphasize the positive value 

of NBS for climate change in their studies (Chausson et al., 2020; Cohen-Shacham et al., 2016; 

Griscom et al., 2017; Seddon, Chausson, et al., 2020; Seddon, Daniels, et al., 2020) others argue that 

many REDD+ programmes in particular have not delivered the promised environmental benefits and 

lack especially in transparency and accountability (Gifford, 2020; Greenfield, 2023; Kallio et al., 

2016; Lindsay Hooper, 2021; Rifai et al., 2015; West et al., 2020). Other projects as well have also 

been criticised for their actual emission reductions, such as in a study by Anadon et al. that 

summarized existing rigorous empirical studies evaluating more than 2,000 offset projects from all 

major offset sectors (Probst et al., 2023). Furthermore, current studies show a growing interest in 

Carbon Capture and Storage which is characterized by an increase in research activities in this area. 

A number of studies have explored its potential and role in achieving global climate goals, 

highlighting the economic and environmental benefits of transitioning to a net-zero economy 

(Bahman et al., 2023; Budinis et al., 2018; Bui et al., 2018; Küng et al., 2023; Martin-Roberts et al., 

2021; Paltsev et al., 2021; Shu et al., 2023; Zhang et al., 2023).  
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A lot of research has already been done on carbon credits in connection with corporate climate claims. 

Kreibich and Hermwille found that the majority of companies want to use carbon credits to offset 

their own emissions. Thus, 45% of the companies they analyzed had an explicit intention to use 

carbon offsets and only 7% had an explicit intention not to use carbon credits to offset emissions 

(Kreibich & Hermwille, 2021). They also found that almost half of the companies analyzed (48%) 

were not clear about their use of carbon credits, reflecting the lack of transparency in corporate 

climate claims (ibid.). In this context the wording of climate claims was also analyzed in more detail. 

It has been shown that, unlike net zero claims, carbon neutrality claims are often not directly linked 

to global climate targets or comprehensive corporate strategies, but vary in terms of supply chain 

emissions reductions (Baxter, 2021; Causone et al., 2021; Helmers et al., 2021). A study by Dawson, 

Dargusch and Hill of the insurance company Allianz provides a good illustration of how companies 

often distinguish and apply net zero and carbon neutrality. They were able to show that the company 

described itself as carbon neutral, even though it had only achieved this status through carbon 

offsetting (Dawson et al., 2022). At the same time, it has set itself a net zero target for 2050, in which, 

in addition to offsetting, it intends to pursue a decarbonization path consistent with the 1.5°C target 

(ibid.). However, Hale et al. also noted that the terminology around net zero and climate neutrality is 

not yet sufficient, both in the literature and in company claims, and terms are often used 

interchangeably although they imply different climate outcomes (Hale et al., 2022). An analysis of 

the robustness of net zero claims also found that only 3% of companies with a net zero target meet 

all the robustness criteria, including timing, status, coverage, use of offsets and governance (Hale et 

al., 2022). The same study concludes that while the concept of net zero is now widespread, 

implementation is still far from ideal (ibid.). 

Some research has also examined the risk of "greenwashing" in connection with misleading climate 

claims. Firstly, it has been found that claims of climate neutrality are particularly misleading because 

of a lack of consumer understanding of offsetting (MacCutcheon et al., 2020; SINUS Markt- und 

Sozialforschung GmbH, 2022). Several studies have pointed out the dangers arising from this 

misinterpretation of offsetting. Among other things, it can lead to "rebounding", in which consumers 

classify their consumption as "green" based on company claims and subsequently intensify their 

environmentally harmful consumer behavior (Bertini et al., 2022; Guix et al., 2022; Helmers et al., 

2021). A misclassification of climate-damaging behavior based on misleading climate claims can 

therefore make it considerably more difficult to achieve global climate targets (ibid.). Further research 

has shown that climate-related claims involving carbon offsetting are often vaguely worded, further 

increasing the risk of greenwashing (Guix et al., 2022; Hale et al., 2022). Guix, Ollé and Font's 

research also indicates that companies' claims often contain a mixture of misleading and credible 

communications, which complicates the categorization of such claims but also highlights their 
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importance (Guix et al., 2022). In their study, Trouwloon et al. provide a first attempt to categorize 

climate claims in order to facilitate a better understanding of the claims. In their analysis of the 

existing literature, they identify the following three key dimensions of corporate climate claims: “1) 

the intended use of carbon credits: offsetting versus non-offsetting claims; 2) the framing and 

meaning of headline terms: net-zero versus carbon neutral claims; and 3) the status of the claim: 

future aspirational commitments versus stated achievements” (Trouwloon et al., 2023, p. 1).  

Existing studies indicate that there is a research gap in examining the use of carbon credits by 

companies on the way to net zero. This paper aims to contribute to closing this research gap by 

comparing the current use of carbon credits by companies with the recommendations of existing 

standards to capture the status quo.   

4.2 Role of Carbon Credits in the Corporate World  

The evolution of carbon credits in the corporate world reflects a significant shift from a reactive to a 

proactive role within corporate social responsibility (CSR) strategies and climate change mitigation 

plans. While for a long time they were primarily used as an image-building tool to demonstrate 

environmental awareness and responsibility by offsetting their own emissions, the role of credits has 

changed with growing awareness of climate change and criticism of the existing approach (Kreibich 

et al., 2023).  In recent years, an alternative concept has developed that is less about offsetting the 

companies own emissions and more about supporting ambitious global climate targets. The so-called 

climate contribution approach is currently the alternative to the previous offset approach (Kreibich et 

al., 2023). A key difference is that the companies involved cannot offset the emission reductions 

against their own carbon footprint with the aim of climate neutrality, but declare them as a 

contribution to climate financing (Kreibich et al., 2023). In other words, as a complement to (and not 

as an alternative to) direct reduction, companies voluntarily support projects outside their own value 

chain ("beyond value chain mitigation") to contribute to the global goal of greenhouse gas neutrality 

and take responsibility for their own GHG emissions (Borgmann et al., 2023). This development 

away from carbon offsetting reflects the growing recognition of the urgency of climate change and 

the willingness of companies to make a significant contribution to global climate protection (WWF 

International & Boston Consulting Group, 2020).   

Standards such as the Science Based Target initiative's Net Zero Standard have been instrumental in 

driving this change, as they provide a clear and science-based framework for companies to use carbon 

credits. The Science Based Targets Initiative (SBTi) is a non-profit organization that promotes 

climate action by businesses and financial institutions worldwide to tackle the climate crisis. It 

develops standards, tools and guidelines that enable companies to reduce their greenhouse gas 



 

Carbon Credits in the Corporate World 34 

 

 

emissions below critical levels in line with global requirements to limit global warming and achieve 

net zero emissions by 2050 at the latest (Watson et al., 2023). Partners include CDP, the United 

Nations Global Compact, the We Mean Business Coalition, the World Resources Institute (WRI) and 

the WWF (ibid.). In 2021, the initiative published the first global, science-based standard for 

companies to set net-zero targets in line with climate science. The standard includes guidelines, 

criteria and recommendations that provide a consistent and robust approach to corporate climate 

action (ibid). By the end of 2022, a total of 2,079 companies had had their science-based targets 

officially validated by the Science Based Targets Initiative since its inception (Science Based Target 

Initiative, 2023). A further 2,151 companies had committed to setting such targets in the future (ibid.).  

The SBTi Net-Zero Standard defines corporate net-zero as: “Reducing scope 1, 2, and 3 emissions to 

zero or a residual level consistent with reaching net-zero emissions at the global or sector level in 

eligible 1.5°C-aligned pathways; and  permanently neutralizing any residual emissions at the net-zero 

target year and any GHG emissions released into the atmosphere thereafter” (Watson et al., 2023, p. 

12). The principle underlying the Net-Zero Standard is the mitigation hierarchy. It is used to prioritize 

certain climate measures over others and provides a structured approach to how companies can 

systematically reduce their greenhouse gas (GHG) emissions to achieve net zero emissions (Watson 

et al., 2023). This approach ensures that measures to directly reduce own emissions take precedence 

over other measures. It also clearly defines where and to what extent carbon credits are to be used. 

The Net Zero Standards set out the following key elements for companies to achieve corporate net 

zero, illustrated in figure 4 (Watson et al., 2023): 

1. Setting near-term science-based target  
2. Setting long-term science-based target  
3. Beyond value chain mitigation (BVCM) 
4. Neutralization of any residual emissions  

 

 

Figure 4 1.5°C-aligned emissions pathway Net-Zero Standard (own illustration according to Watson et al., 2023) 
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The Science Based Targets initiative has recently updated and expanded certain sections of the Net-

Zero Standard. This study aligns with the contents of version 1.1 of the Corporate Net-Zero Standard. 

Steps one and two relate to the decarbonization of the company's operations. As a first step, short-

term, science-based 5–10-year greenhouse gas emission reduction targets should be set and regularly 

updated, which is essential to reduce emissions immediately and to meet the global emissions budget. 

This will be followed by long-term targets, which will serve as the basis for companies to reduce their 

value chain emissions to zero by 2050 or earlier. (Watson et al., 2023) 

Step three refers to “mitigation action or investments that fall outside of a company’s value chain” 

(Watson et al., 2023, p. 14). The SBTi refers to this approach as Beyond Value Chain Mitigation 

(BVCM). According to the recommendations of the Net Zero Standard, companies should go beyond 

the short and long-term scientific targets to further mitigate climate change and help society achieve 

net zero global emissions by 2050. Carbon credits that avoid or reduce emissions as well as credits 

that remove and store emissions can be used for that.  The SBTi recommends supporting projects to 

secure and enhance carbon sinks (terrestrial, coastal, marine, etc.) to avoid emissions resulting from 

their degradation. In addition, investment should be made in emerging GHG removal technologies 

(e.g. Direct Air Capture (DAC) and storage), as the technology is required for key element 4. 

However, care should be taken to ensure that all carbon credits provide co-benefits for people and 

nature. It is important to note that the use of carbon credits at this stage is not a substitute for emission 

reductions within the value chain and therefore should not be counted as emission reductions towards 

progressing companies' short or long-term science-based targets. In contrast to the conventional offset 

approach, BVCM does not seek to offset a company's residual emissions. Instead, it is designed to 

facilitate the overall reduction of greenhouse gases, thereby contributing to the achievement of global 

climate targets. Consequently, BVCM activities encompass a more extensive range of measures that 

are not directly related to the company's core business activities. Furthermore, they may seek to 

encourage emissions reductions in sectors or regions that have traditionally proven more challenging 

to decarbonize. The SBTi clearly emphasizes the importance of companies going beyond value chain 

reduction, as companies that have set science-based targets represent a growing proportion of the 

economy, but the vast majority still do not have emissions reduction targets. SBTi companies are 

therefore called upon to increase the likelihood of achieving the global 1.5-degree climate target by 

mobilizing additional mitigation actions beyond the value chain. Contrary to points 1, 2 and 4, BVCM 

and annual reporting on the nature and extent of their BVCM activities and investments is 

recommended but not required. (Watson et al., 2023)  

The final step relates to the measures companies must take to neutralize any remaining emissions 

after achieving their long-term net zero target. Any unavoidable residual emissions within the 
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company's value chain must be neutralized by an equivalent amount of carbon removal credits, in the 

target year and all subsequent years. For most companies, unavoidable residual emissions will 

account for around 5 to 10% of total emissions, as around 90 to 95% of emissions can be reduced 

through prior decarbonization measures. The neutralization of residual emissions is crucial to 

achieving a net-zero state with no impact on the climate. Only when a company has achieved the 

long-term, science-based target for all scopes and neutralized any remaining emissions can it claim 

to have reached net zero. (Watson et al., 2023) 

In summary, carbon credits play a role in achieving net zero in two areas: First, in the transition to 

net zero, to finance additional mitigation beyond their science-based emission reduction targets to 

help society fight climate change. And secondly, at net zero, to neutralize any residual emissions 

through carbon removal credits. Overall, only high-quality carbon credits should be used, and priority 

should always be given to achieving the near-term science-based targets and thereby decarbonizing 

emissions from one's own value chain. 

Following the description of the Net Zero Standard, it is important to note recent developments that 

highlight the challenges and complexities faced by companies in realizing this ambitious climate 

strategy. The Science-Based Targets Initiative has withdrawn net zero commitments from over 200 

companies, including major sustainability players, because they missed the deadline to set full net 

zero targets or chose not to follow the SBTi standard (Robinson-Tillett, 2024). Many of these 

companies were part of the “Business Ambition for 1.5°C” campaign to mobilize the private sector 

as part of the UN's Race to Zero initiative (ibid.). However, only a small proportion of companies 

have actually set, or are in the process of setting, full net zero targets. The majority of companies 

cited reducing emissions in the value chain (especially Scope 3 emissions) as the main reason for the 

difficulty in setting and meeting these targets (Robinson-Tillett, 2024). Relatively few companies are 

prepared to set far-reaching decarbonization targets for their value chain, partly due to too many 

unknowns about future technological developments (ibid.). In response to these findings, and under 

increasing pressure from carbon market players and corporate interests, the SBTi has now announced 

new plans to allow companies to recognize carbon credits to offset scope 3 emissions (SBTi, 2024b). 

The announcement was met with considerable criticism, including from the company's own 

employees. The new rules proposed by the SBTi increase the risk that companies will improve their 

carbon footprint on paper, yet in reality result in an increase in greenhouse gases being emitted into 

the atmosphere (Dufrasne, 2024; Greenfield & Harvey, 2024). According to Carbon Market Watch 

Executive Director Sabine Frank the decision will "strip the SBTi of its ‘science-based’ nature and 

(will) mark a setback for voluntary climate initiatives globally” (Dufrasne, 2024). Civil society 

organizations, partners and other stakeholders are now calling on the initiative to reverse this decision 
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and not to implement the new rules as planned. Nevertheless, the criticism of the SBTi's approach is 

also qualified by those who view the SBTi's decision as an effective incentive for companies to 

assume responsibility for their Scope 3 emissions (Greenfield & Harvey, 2024). As the debate 

continues, it remains to be seen whether the revised standards will actually come into force in July 

and, if so, whether they can drive forward meaningful measures for global decarbonization or simply 

offer superficial compliance that undermines the stringent goals of the Paris Agreement. 

4.3 Communication  

As companies deal with the complexities of carbon credit utilization, their communication strategies, 

particularly reporting mechanisms and the justification of climate claims, become critical. This 

section examines how companies communicate their carbon credit utilization strategies and sets out 

the reporting requirements for companies to ensure they meet the growing demand for transparency 

and accountability on the road to sustainability. 

4.3.1 Reporting  

The Corporate Net-Zero Standard emphasizes the importance of transparent reporting on BVCM 

activities and their results, and therefore recommends that companies report annually on the nature 

and extent of BVCM (SBTi, 2024).  The report should be published in line with the company's GHG 

inventory reporting period and provide transparent information on the financial resources used for 

BVCM and the reduction results and co-benefits achieved (ibid.). If companies use a carbon price to 

determine the level of their BVCM commitment, they should disclose the chosen carbon price, 

explain the methodology or source that underpins it, and provide a rationale for the chosen price. 

Companies are advised to disclose their BVCM activities and investments through established 

reporting frameworks such as the CDP's annual climate change questionnaire, and to integrate this 

information into their annual financial and sustainability reports, as well as on their websites for 

transparency (ibid.). The SBTi recommends, alongside the CDP framework, other resources such as 

the use of Carbon Market Watch's checklist and the VCMI Monitoring Reporting and Assurance 

Framework for comprehensive reporting on their BVCM actions (ibid.).  

At the EU level, corporate sustainability reporting has recently been strengthened by the new 

Corporate Sustainability Reporting Directive (CSRD). The directive, which came into force at the 

beginning of 2024, is intended to complement the Non-Financial Reporting Directive (NFRD) and 

fill existing gaps in reporting requirements (Bundesministerium für Arbeit und Soziales, n.d.). The 

aim is to increase the accountability of European companies on sustainability issues and introduce 

binding reporting standards at EU level for the first time (ibid.). A key element of the CSRD is a 

single set of European reporting standards that companies must apply when preparing their reports. 
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The European Sustainability Reporting Standards (ESRS) are designed to ensure that companies 

report more comprehensively and according to more uniform standards (Umweltbundesamt, 2021). 

They also aim to improve the measurability and comparability of information through greater 

quantification of report content using key figures (Bundesministerium für Arbeit und Soziales, n.d.). 

The Standard ESRS E1 contains reporting requirements on climate protection, climate adaptation and 

energy and also includes specific requirements regarding carbon credits (EFRAG, 2022). Among 

other things, it requires companies to disclose the following subtopics: “(a) GHG removals and 

storage in metric tonnes of CO2eq resulting from projects it may have developed in its own operations, 

or contributed to in its upstream and downstream value chain” and “(b) the amount of GHG emission 

reductions or removals from climate change mitigation projects outside its value chain it has financed 

or intends to finance through any purchase of carbon credits” (EFRAG, 2022, p. 13).  For example, 

in the case of carbon credits outside the company's own value chain, companies are required to 

disclose  (a) the proportion (percentage on volume) of reduction and removal projects; (b) for carbon 

credits from removal projects, an explanation of whether they are from biogenic or technological 

sinks; (c) the proportion (percentage on volume) for each recognized quality standard; and (d) the 

proportion (percentage by volume) from projects in the EU (ibid.). For companies that claim to be 

carbon neutral or have set a net zero target, further disclosure is required, particularly on the integrity 

of the carbon credits used. The EU Sustainability Reporting Directive thus marks a significant shift 

in ESG reporting by increasing the scope and quality of disclosures and ensuring greater transparency 

and accountability in the use of carbon credits by companies. 

4.3.2 Claims  

Climate claims are part of companies' climate change commitments and their carbon credit strategy. 

By communicating  about the purchase and use of carbon credits, companies are responding to the 

growing public expectation to present their strategies for reducing their environmental footprint and 

their commitment to climate protection (Watson et al., 2023). Further climate claims allow them to 

demonstrate responsibility by communicating concrete steps towards more sustainable management, 

differentiating themselves in the eyes of consumers and other stakeholders (SBTi, 2024a). The 

International Social and Environmental Accreditation and Labelling (ISEAL) Alliance defines a 

claim as a “message used to set apart or promote a product, process, business, or service with 

reference to one or more of the three pillars of sustainability” (social, economic, environmental) 

(ISEAL, 2015). Claims can be made directly to consumers or to a wider audience and communicated 

through sustainability reports, press releases, product labelling, promotional materials or various 

marketing materials (SBTi, 2024a). The Science Based Target Initiative names climate claims that 

concern the beyond value chain mitigation of companies, BVCM claims (ibid.). The different 
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approaches to mitigation beyond a company's value chain (offsetting vs. climate contribution, see 

section 4.2) lead to a diversity of BVCM claims.  

In particular, compensation or offsetting claims that suggest to the public that the avoidance, 

reduction or elimination of greenhouse gas emissions outside a company's value chain through carbon 

credits offsets the emissions within the company or the value chain have been increasingly criticized 

in the past (SBTi, 2024a). Specifically, carbon neutrality claims have been repeatedly found to be 

non-transparent, lacking in integrity and deceptive (Day et al., 2023; Guix et al., 2022). Doubts about 

the actual impact of the use of offset credits and the lack of standardized definitions of climate 

neutrality and similar terms, as well as criticism that the term may obscure the residual climate impact 

of companies that have not yet fully decarbonized, make the issue of communicating carbon neutrality 

controversial and contentious (Day et al., 2023). However, in the transition to net-zero, many 

companies still use the term "carbon neutral" as a central marketing statement (Science Based Target 

Initiative, 2021). However, in the face of continued criticism, it is questionable whether this is the 

most effective way for leading companies to differentiate their climate actions from those that are not 

decarbonizing based on science. The Science Based Targets Initiative (SBTi) has not yet taken a 

position on whether companies should claim 'carbon neutrality' in the first version of its guidelines, 

but plans to reflect further on this issue in order to incentivize mitigation actions outside the value 

chain (Science Based Target Initiative, 2021). 

Contribution claims represent an alternative approach to offsetting claims aligning with the climate 

contribution approach. These convey to audiences that the company has supported mitigation actions 

beyond the company's value chain, with the climate benefit not offsetting the remaining emissions, 

but contributing to global climate goals (SBTi, 2024a). Companies taking this approach to BVCM 

often use participation in initiatives such as SBTi or the VCMI in their communications to further 

enhance the integrity and credibility of their BVCM claims. In 2023 the VCMI has launched its 

Claims Code of Practice, which is a framework to guide companies on how to credibly use carbon 

credits and make appropriate claims (VCMI, 2023). By providing concrete criteria and guidance, the 

Code of Practice aims to increase the integrity of the demand side of VCM by helping the companies 

to make credible climate claims and providing validation in the form of VCMI claims (ibid.). 

According to the principles defined by the VCMI claims should be clear to target audience(s), 

transparent, traceable, true and verifiable, accurate, conservative, relevant and not misleading, 

informative and set the right incentives for the target audience (ibid.). In addition to the VCMI Claims 

Code of Practice, other resources that companies can use to make transparent and accurate BVCM 

claims include ISEAL's Making Credible Jurisdictional Claims Good Practice Guide (ISAEL, 2022) 

and Gold Standard's Guidance on Fairly Contributing to Global Net-Zero (Gold Standard, 2023b).  
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However, the legal framework for regulating corporate climate claims is also slowly taking shape, as 

is guidance from consumer, competition, and financial authorities. One of the most important 

examples is the EU's Green Claims Directive, which will set out the EU's first detailed rules on the 

marketing of environmental impact and performance. The aim of the Directive is to create clear and 

transparent standards for the use of environmental claims for companies' products and services 

(Bundesverband Nachhaltige Wirtschaft, 2023). The Directive will require all sustainability claims 

to be scientifically substantiated and certified. Advertising that  “claims based on emissions offsetting 

schemes that a product has neutral, reduced or positive impact on the environment” is so to be banned 

(European Parliament, 2023, p. 1). The Directive applies to all companies operating in the EU and 

provides for significant penalties for non-compliance in order to increase the credibility and 

transparency of environmental information (IHK, n.d.). It can be seen as an important first step in the 

fight against greenwashing, closing the loopholes that some companies use to advertise with vague, 

unsubstantiated or false climate claims, and giving companies the confidence to make ambitious, high 

integrity claims about their corporate actions (Downey, 2023). Other policies that aim to prevent 

greenwashing by establishing rules for claiming carbon neutrality and requirements for annual 

disclosure of the use of carbon credits include California’s bill AB-1305 and France's Decree No. 

2022-539 (California Legislative Information, 2023; Legifrance, 2022). 

The challenge for companies is to strike a balance between communicating their efforts and avoiding 

greenwashing - misleadingly claiming to be more environmentally responsible than they are. Clear 

and honest communication and transparent disclosure about the use of carbon credits is essential to 

build trust with stakeholders and ultimately enhance the company's environmental credibility. 

However, the evolving regulatory landscape for environmental claims, coupled with increasing 

criticism of misleading climate claims, has led to a range of responses from companies. Some 

companies, such as EasyJet, have already announced that they will no longer use carbon credits to 

offset their emissions (Nguyen, 2023). Others, such as the German drugstore chain Rossmann, have 

stated that they will no longer use the term 'climate neutral' in relation to their products (Rossmann, 

n.d.). In addition, companies are increasingly engaging in so-called Green Hushing. Green Hushing 

refers to the phenomenon of companies deliberately not communicating their climate change actions 

and achievements in order to avoid being accused of greenwashing (Reketat, 2023). It is reported that 

25% of companies surveyed worldwide practice green hushing, partly for fear of reputational and 

legal problems (south pole, 2022).  
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5 Methodology 

This chapter describes the methodological approach of the empirical study. It begins by explaining 

the subject of the study and outlining the objectives and research questions. This is followed by a 

justification of the choice of method and a more detailed explanation of the codebook. 

The aim of this master’s thesis is to understand the opportunities and challenges associated with the 

use of carbon credits and to identify the application strategies recommended in the literature for 

companies. These findings will be compared with practical insights from corporate practice to 

determine how literature and practice relate to each other. The objective is to answer the following 

central research question:  How should companies ideally use carbon credits as part of their 

decarbonization activities and how are they currently used in corporate practice? To answer this 

question, the research was divided into two parts. In the first part, the existing literature on carbon 

credits was analyzed and processed. This made it possible to outline the role of carbon credits, to 

highlight their differences and to introduce and relate key market players. In addition, the complex 

discourse surrounding carbon credits was analyzed and the arguments for and against their use to 

combat climate change were discussed. Furthermore, the development of the voluntary carbon market 

over the years was divided into three phases, and the development, growth and key events within 

these phases were presented. The content analysis concluded with an analysis of the role that carbon 

credits can play as a credible and responsible tool for companies to reach net zero. The literature 

review thus formed the basis for the second part, in which the theoretical foundations for the ideal 

use of carbon credits were worked out. 

The second part is intended to complement and finalize the theoretical findings with insights from 

actual corporate practice. A sample of 39 companies was formed as part of this study. The object of 

analysis includes sustainability reports, annual reports and other documents relating to sustainability, 

as they are permanently available and contain the data required for analysis. The companies analyzed 

are European companies that are listed on the CDP's A-List. The CDP A-List is an award from the 

non-profit organization CDP (formerly the Carbon Disclosure Project) and is considered a benchmark 

for corporate responsibility and sustainability. (CDP, n.d.-a). The CDP ranks organizations based on 

data and information about their environmental practices, particularly in the area of CO2 emissions, 

but also their use of water and forest resources (ibid.). CDP A-list companies are leading the way in 

terms of high-quality sustainability reports that provide detailed and comprehensive information on 

their environmental performance and climate change activities (ibid.). Their reports are particularly 

reliable and credible due to their transparency and frequent verification by independent third parties 

(CDP, n.d.-b). They therefore form a suitable database for a content analysis to gain a deeper insight 

into the use of carbon credits by leading companies. At the time of sample selection (20 April 2024), 
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CDP listed 184 European companies on its 2023 Climate Change A-List (CDP, n.d.-b). A random 

sample of 39 European companies was drawn from this list. 

Quantitative content analysis was chosen as the research method. As the aim of this study is to analyze 

how companies use and report on carbon credits in corporate practice, quantitative content analysis 

is the appropriate research method. It allows to reduce the complexity of the text volume and to reveal 

the patterns and trends relevant to the research question (Früh, 2017). Central working tool of the 

content analysis is a codebook in which all significant variables for which the text is to be analyzed 

were determined according to a systematic procedure. Since the aim of this study is to compare 

existing theory with practical application, most of the variables were formed by a deductive approach 

and only supplemented by individual empirically derived categories. The variables have been divided 

into four sections. Section A contains variables on the attributes of the company, section B contains 

variables on the characteristics of the emission credits, section C contains variables on the purpose of 

applying for emission credits and section C contains variables on communication in connection with 

the emission credits. Table 4 gives an overview of the categories of the sections. All content was 

coded according to these categories. Excel was used for data processing. It was used for data entry, 

calculation of descriptive statistics, frequency analysis and data visualization. The codebook with 

coding instructions can be found in the appendix of this paper.  

Table 4 Overview of the variables in the codebook (own illustration) 

Section A Section B Section C Section D 

A1 Country B1 Types of carbon 
credits   

C1 Near-term mitigation 
target 

D1 Reporting BVCM  

A2 Sector B2 Co-benefits  C2 Long-term mitigation 
target    

D2 Climate neutral claims 

A3 Company size  B3 Volume 
à Excluded from analysis 

C3 Approach   

A4 Application of 
carbon credits 

B4 Certification C4 Offsetting   

 B5 Types of carbon 
credits for neutralization  

C5 Percentage of 
offsetting  
à Excluded from analysis 

 

  C6 BVCM scale 
à Excluded from analysis 

 

  C7 Neutralization  

  C8 Percentage of 
neutralization  
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Section A 

To gain a deeper understanding of the sample, section A contains various variables on the attributes 

of the companies such as country of origin, sector, company size and the application of carbon credits. 

Section B  

In section B, all variables relating to the characteristics of the carbon credits are coded. Firstly, it is 

coded whether the company uses carbon credits in its climate strategy or plan to use carbon credits. 

This is followed by coding the types of credits used. The characteristics of this variable were formed 

inductively in order to respond more flexibly to the material analyzed. In addition, this section defines 

which co-benefits are associated with the carbon credits used. The categories for this variable 

correspond to the Sustainable Development Goals (SDGs), as the co-benefits of carbon credits are 

generally based on these goals (Donofrio & Procton, 2023). The volume of credits purchased per year 

is also determined to obtain an overall view of the credits used per company. The carbon standard 

according to which the credits are certified is also determined. This is important because the standards 

contribute significantly to the quality of the credits, as the certification ensures that the carbon projects 

meet certain rules and requirements with the aim of proving and guaranteeing climate efficiency 

(Donofrio & Procton, 2023). The categories of this variable were formed through a mixed deductive 

approach, in accordance with Borgmann et al. (2023), and additionally through an inductive process. 

The types of credits to be used for neutralization are also analyzed and coded with inductively formed 

categories. 

Section C  

The variables in this section were primarily derived from the net zero standard of the Science-Based 

Targets Initiative (SBTi), as this standard is the most well-known framework which provides a clear 

and science-based framework for companies to utilize carbon credits within their net-zero strategies. 

In line with the standard, the first step is to assess whether companies have science-based short and 

long-term GHG emissions mitigation targets. A science-based target is defined as one that has been 

approved by the SBTi.  Section C also determines which approach the companies follow (BVCM or 

offsetting) and which type of emissions they offset. Finally, it is analyzed whether the companies 

plan to neutralize their residual emissions through emission credits. 

Section D 

Section D analyses the material on communication related to carbon credits. On the one hand, it 

identifies the extent to which companies report on their carbon credit activities. The categories for 

this have been derived from the reporting requirements of the SBTi.In light of the ongoing debate 

about climate claims, particularly the increasing criticism of climate neutral claims, it is important to 
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examine whether the companies in question are using climate neutral claims. This analysis thus forms 

also part of section D. 

Upon conducting the quantitative content analysis, it became evident that the requisite data could not 

be gathered for variables B3 (volume), C5 (percentage of compensation) and C6 (BVCM scale) to 

conduct a valid and reliable analysis. This assessment was based on several critical considerations 

regarding the scientific integrity and methodological rigor of this study. Despite extensive data 

collection efforts through various designated sources, the data available for variables C5 and C6 were 

incomplete and patchy. The substantial data gaps affected more than 50% of the expected data sets, 

rendering statistically significant analyses and valid conclusions impossible. The quality and 

completeness of the data are critical to the reliability of any quantitative analysis. The presence of 

large data gaps in variablesB3, C5 and C6 could have led to significant bias in the results, which 

would have undermined the credibility of the entire study. In light of these considerations, the 

decision was taken to exclude the variables affected by the data gaps from the analysis. This was done 

to ensure the integrity of the research, given the potential impact of the gaps on the overall results of 

the study. This decision and its rationale were recorded in the study documentation in order to ensure 

the traceability and verifiability of the research processes and results. 

This research is to be understood as exploratory research, which aims to learn more about the 

underlying topic and collect data that can be used to formulate hypotheses for future, more in-depth 

studies. The main objective is to create a detailed and systematic picture of current practices by 

collecting and analyzing relevant data from company reports. Given the nature of the study described, 

no hypotheses were formulated. Instead, the research questions were further deepened and narrowed 

down with associated sub-questions to analyze the various aspects of the use of carbon credits in 

detail. This approach makes it possible to gain a comprehensive understanding of current practices, 

whereupon the similarities and differences between these practices and existing standards can be 

analyzed without the need to test predetermined assumptions. It thus allows the research to remain 

open to any observed patterns and trends that emerge from the data, providing a solid basis for future 

confirmatory research in this area. The following sub-questions were formulated: 

Q1 Which carbon credits do companies use? 

Q2 How do companies utilize carbon credits?  

Q3 How do companies communicate about their use of carbon credits? 
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6 Results 

In the following chapter the results of the content analysis are presented and graphically illustrated. 

In terms of content, the order of the results is based on the sub-questions after a description of the 

sample. 

The sample comprises 39 companies from Europe. An overview of the countries from which the 

companies originate is shown in Table 5. The most strongly represented countries are Germany, 

France and the United Kingdom.  

Table 5 Countries of origin of the companies (Source: own illustration) 

Country Number of Companies 

France 6 

Germany 7 

Switzerland 5 

Sweden 2 

Austria 1 

Ireland 1 

Portugal 1 

United Kingdom of Great Britain and 
Northern Ireland 

6 

Spain 4 

Belgium 1 

Denmark 2 

Finland 2 

Netherlands 1 
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The following overview shows the sectors from which the companies originate. The most frequently 

represented sectors are "Electrical Equipment and Machinery" (5), "Electric Utilities and Independent 

Power Producers and Energy Traders" (4), "Banks" (4), "Construction and Engineering" (4) and 

"Consumer Durables, Household and Personal Products" (4). 

Table 6 Company sectors (Source: own illustration) 

Sector Number of Companies 

Food and Beverage Processing 4 

Textiles, Apparel, Footwear and Luxury 
Goods 

2 

Telecommunication Services 2 

Real Estate 2 

Electric Utilities and Independent Power 
Producers and Energy Traders (including 
fossil, alternative and nuclear energy) 

4 

Banks, Diverse Financials, Insurance 4 

Electrical Equipment and Machinery 5 

Pharmaceuticals, Biotechnology and Life 
Sciences 

1 

Software and Services 1 

Construction and Engineering 4 

Water Transportation  1 

Consumer Durables, Household and Personal 
Products 

4 

Containers and Packaging 1 

Aerospace and Defense 1 

Automobiles and Components 2 

Professional Services 1 

 

The company size was determined by the number of employees. The following categories were 

defined: Small enterprises (1-49 employees), medium enterprises (50-249 employees) and large 

enterprises (250 employees or more). The analysis of the sample showed that 100% of the enterprises 

had 250 or more employees and therefore all of them could be classified as large businesses.  
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Furthermore, it was analyzed whether the companies are currently using carbon credits or not. Figure 

5 shows the percentage distribution of the different application statuses of carbon credits. 59% of the 

39 companies analyzed use carbon credits in their climate strategy. 5% of the companies plan to use 

carbon credits in the future and 14% do not use carbon credits and do not plan to do so. 

 

Figure 5 Application of Carbon Credits in per cent (own illustration) 

59% of the companies (23 companies) were therefore relevant for further data analysis, as these 

companies currently use carbon credits. 

 

Q1 Which carbon credits do the companies use? 

The variable B1 Types of carbon credits analyzed which type of carbon credits the companies prefer. 

The analysis showed that 18 companies use avoidance/reduction credits, 14 companies use disposal 

credits, and two companies did not provide any information on the type of carbon credits they use 

(figure 6). 

   

Figure 6 Number of companies using avoidance/reduction and removal carbon credits (own illustration) 
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Figure 7 Number of companies using nature-based and technology-based carbon credits (own illustration) 

Subsequently, it was analyzed whether companies tended to use nature-based or technology-based 

carbon credits. Figure 7 shows the results of this analysis. 19 companies use nature-based credits, and 

9 companies use technology-based credits. 4 companies did not indicate whether the credits used 

were nature-based or technology-based. The frequencies of the specific project types were also 

determined and are shown in table 7. 

Table 7 Types of carbon projects used by companies (Source: own illustration) 

Project type Number of companies 

Mangrove Restoration 2 

Rural Energy Access 3 

Agroforestry 1 

Sustainable Supply Chain 1 

REDD+ 11 

Regenerative Agriculture 2 

Renewable Energy 4 

Energy Efficiency 1 

Landfill Gas Recovery 1 

Reforestation 5 

No information  9  
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The frequencies of the specific project types were also determined and are shown in table 7. The table 

shows that 11 companies use carbon credits from REDD+ projects, making this type of carbon credit 

the most frequently used. Carbon credits from reforestation projects are used second most frequently 

(by 5 companies) and credits from renewable energy projects third most frequently (by 4 companies). 

In addition, 9 companies did not provide any information on the projects from which their carbon 

credits originate.  

Regarding the quality of the carbon credits the pertinent variables are B3 Co-Benefits and B5 

Certification. Of the total of 23 companies that use carbon credits, 20 companies use credits that are 

certified by carbon standards, while three companies use credits that are not certified. The frequencies 

of the standards are shown in Figure 8.  

 

Figure 8 Certification of the Carbon Credits (own illustration) 

The carbon credits were most frequently certified with the verified carbon standard and were therefore 

used by 11 companies. Other standards were used second most frequently, by 8 companies. 5 

companies used carbon credits certified by the Gold Standard and 4 companies stated that their credits 

were certified but did not mention the carbon standard. 3 companies used carbon credits without 

certification. 

Figure 9 illustrates the distribution of companies that utilize carbon credits with co-benefits. The data 

reveals that 78% of companies employ carbon credits with co-benefits, while 22% utilize carbon 

credits without co-benefits. Table 8 shows the frequency of the co-benefits mentioned. 
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Figure 9 Proportion of companies utilizing carbon credits with and without co-benefits. (own illustration) 

 

Table 8 Frequency of mentioned Co-Benefits (Source: own illustration) 

Sustainable Development Goal Frequency 

SDG 1 No poverty 3 

SDG 2 Zero Hunger 2 

SDG 3 Good Health and Well-Being  3 

SDG 4 Quality Education 2 

SDG 5 Gender Equality 2 

SDG 6 Clean Water and Sanitation 2 

SDG 7 Affordable and Clean Energy 3 

SDG 8 Decent Work and Economic Growth  4 

SDG 9 Industry, Innovation and Infrastructure  2 

SDG 10 Reduced Inequalities  2 

SDG 11 Sustainable Cities and Communities 7 

SDG 12 Responsible Consumption and Production 4 

SDG 14 Life Below Water  2 

SDG 15 Life on Land  13 

SDG 16 Peace, Justice and Institutions 2 

SDG 17 Partnerships for the Goals  2 
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The table indicates that SDG 15 Life on Land was the most frequently cited co-benefit. Consequently, 

a significant proportion of the carbon credits provide benefits for terrestrial ecosystems in addition to 

their benefits for the climate. The elevated figure for SDG 15 can be attributed to the prevalence of 

nature-based carbon credits among the majority of companies. The second most frequently mentioned 

Sustainable Development Goal (SDG) was SDG 11, which aims to make cities and human settlements 

inclusive, safe, resilient, and sustainable.  

Furthermore, the preferred types of emission credits for the neutralization of residual emissions from 

the net zero target year were identified. The corresponding variable is B6 Types of Credits for 

Neutralization. Figure 10 shows the results of this analysis.  

 

Figure 10 Distribution of carbon credit types for the neutralization of residual emissions in companies. (own illustration) 

The analysis revealed that six companies intend to utilize nature-based removal techniques, such as 

reforestation and wetland restoration, to neutralize their residual emissions. Four companies plan to 

employ technology-based removal methods such as Direct Air Capture (DAC). Six companies have 

indicated that they will utilize carbon removals for neutralization purposes, although they have not 

specified whether nature-based or technology-based carbon removals are intended. Two companies 

have not provided any information regarding the type of credits they intend to utilize. The analysis 

also revealed that four of the 14 companies intend to utilize both nature-based and technology-based 

carbon removal credits. This implies that these companies use several different types of carbon credits 

to neutralize their residual emissions. 

 

Q2 How do companies utilize carbon credits?  

To answer this question, it is necessary to ascertain the point at which the companies utilise carbon 

credits. This is because the mitigation hierarchy clearly prioritizes the reduction of own emissions 
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over the application of carbon credits, both as Beyond Value Chain mitigation and as offsetting. 

Companies should first set short and long-term targets for reducing greenhouse gas emissions before 

resorting to the use of carbon credits. Thus, the three variables A1 Application of Credits, B1 Near-

term mitigation target and B2 Long-term mitigation target were combined. Figure 11 shows the 

results of the analysis. 

 

Figure 11 Share of companies with short- and long-term climate targets before the use of carbon credits. (own illustration) 

The data shows that 39% of companies only integrate carbon credits into their own climate strategy 

after they have set short-term and long-term GHG reduction targets in line with current scientific 

recommendations. 61% of companies already apply carbon credits even though they lack either short-

term or long-term targets. 86% of the 61% have short-term mitigation targets but lack long-term 

targets.14% of companies have neither short-term nor long-term targets when using carbon credits. 

Variable C3 Approach provides information on the approach taken by companies when using carbon 

credits. The following four approaches were differentiated in the analysis:  

1. Approach in which companies use carbon credits to contribute to global climate efforts. The 

Beyond Value Chain Mitigation (BVCM) outcomes does not offset or counterbalance any 

remaining value chain emissions.  

2. The organization has delivered BVCM proportional to a stated percentage of unabated value 

chain emissions and stated that the BVCM outcomes counterbalance or “net out” that stated 

percentage of unabated value chain emissions. This offsetting was not preceded by 

comprehensive decarbonization measures.  

3. The organization has delivered BVCM proportional to a stated percentage of unabated value 

chain emissions and stated that the BVCM outcomes counterbalance or “net out” that stated 

percentage of unabated value chain emissions. This offsetting is in addition to scientifically 

coordinated decarbonization measures, so that only the remaining emissions are offset in the 
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transition to net zero. The offsets are not included when assessing the company´s progress 

towards meeting its goals to reduce GHG emissions. 

4. The company only plans to use carbon credits to neutralize residual emissions from the net-zero 

target year onwards.  

An illustration of all approaches can be found in appendix 2. Figure 12 reveals the results of the 

analysis. 

 

Figure 12 Number of companies in relation to the various carbon credit approaches (own illustration) 

The figure illustrates that four companies (16%) employ approach 1, nine companies (36%) adopt 

approach 2, nine companies (36%) apply approach 3, and two companies (8%) utilize approach 4. 

The variable B4 Offsetting was used to analyze the emission offsets carried out by companies that 

pursue an offsetting approach (approaches 2 and 3). The results of this analysis are presented in figure 

13. 

 

Figure 13 Proportion of companies that offset Scope 1, 2 and 3 emissions (own illustration) 

The analysis carried out showed that ten companies offset Scope 1 emissions (direct emissions from 

sources owned or controlled by the company), nine companies offset Scope 2 emissions (indirect 
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emissions from the generation of the purchased energy) and eleven companies offset Scope 3 

emissions (indirect emissions that do not originate from energy generation, but from the company's 

entire value chain). Five companies did not specify which emissions they were offsetting.  

Variable B7 Neutralization examined if the companies plan to take responsibility for their residual 

emissions after achieving their net-zero target. The variable was only coded for companies that pursue 

long-term reduction targets, as only these companies strive for the net zero target and the 

neutralization of residual emissions is relevant. This applied to 14 companies in the sample.  

 

Figure 14 Proportion of companies with and without plans to neutralize their residual emissions (own illustration) 

Figure 14 illustrates that 87% of companies aiming for a net zero target plan to neutralize their 

remaining emissions from this year onwards. 13% of companies have not provided information on 

whether they plan to neutralize. Furthermore, the variable B8 Percentage of Neutralization was 

employed to assess the extent to which the companies intend to neutralize their baseline emissions. 

The distribution of the various values is illustrated in figure 15.  

 

Figure 15 Corporate strategies for neutralizing residual emissions: 5-10%, more than 10% and no information. (own 

illustration) 

The data indicates that 63% of companies intend to neutralize 5-10% of their original baseline 

emissions from their net zero target year. Of these companies, 70% have an SBTi-recognized net zero 
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target, while 30% do not. A significant proportion of companies (31%) do not provide any 

information on the residual emissions that they intend to neutralize from their net zero target. 

Furthermore, 6% of companies plan to neutralize more than 10% of their baseline emissions from the 

net zero target year onwards. 

 

Q3 How do companies communicate about their use of carbon credits? 

The way companies report on their utilization of carbon credits has a significant impact on the 

transparency of their climate protection measures. Transparent reporting enables stakeholders and 

customers to evaluate the authenticity and seriousness of a company's climate protection efforts. This 

study therefore analyzed the extent to which companies provide transparent information about the 

use of carbon credits in their sustainability reporting. The corresponding variable is C1 Reporting. 

Transparent reporting was assumed if the companies reported on the nature and scope of their carbon 

credits in accordance with SBTi. This included information on the financial resources used for the 

CO2 certificates, the reduction results and the co-benefits achieved. If any of this information was 

missing, the reporting was assessed as incomplete. Figure 16 presents the findings of the analysis. 

 

 

Figure 16 Comparison of companies according to the extent of reporting on the use of carbon credits (own illustration) 

The graphic indicates that 33% of companies provide comprehensive information on the nature and 

scale of their carbon credits. Conversely, 67% of companies provide only partial information, which 

is why their reporting was rated as incomplete. 

The analysis also examined whether the companies make statements about their climate neutrality. 

Three categories were defined for this purpose: 

1. The company describes itself as climate neutral. 
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2. The company is aiming for climate neutrality in the future. 

3. The company does not use either of the two claims on climate neutrality. 

The results of the analysis are shown in figure 17.  

 

Figure 17 Proportion of companies that use a climate neutral claim (own illustration) 

It can be seen that 12% of the companies describe themselves as climate neutral.  44% percent of the 

companies have set themselves the goal of achieving climate neutrality, while 44% percent do not 

use any climate neutral claims. Further, it was determined that 57,1 % of the companies making a 

climate neutral claim, have a scientifically recognized long-term reduction target. 
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7 Discussion  

The findings of the analysis provide valuable insights into the strategies employed by companies in 

relation to their climate change policies, with a particular focus on the utilization of carbon credits. 

The following chapter will interpret the empirical results, contextualize them with the findings from 

the theoretical part and critically discuss them. 

7.1 Types of Carbon Credits in Corporate Practice 

Q1 Which carbon credits do companies use? 

The distinction between emission reduction and emission removal is a critical factor in the 

categorization of the different types of carbon credits. Emissions reduction (or avoided emissions) 

credits are generated by activities that reduce or completely avoid emissions into the atmosphere 

(Faires, 2022). If carbon credits represent a emission removal, they are generated from projects that 

remove carbon dioxide directly from the atmosphere and store it permanently (Allen et al., 2020). 

The results of the study showed that the majority of companies (18) use avoidance/reduction credits, 

while 14 companies use removal credits. The difference between the two categories is therefore 

relatively minor. The popularity of avoidance/reduction carbon credits among the companies 

analysed suggests that companies have recognised the benefits of this type of carbon credit. On the 

one hand, they are already available in high quality on voluntary markets and, on the other hand, they 

are seen as an important part of global climate protection efforts, as they can play a decisive role in 

preserving existing carbon stocks (Faires, 2022). The results are also consistent with other studies 

that have found that while the share of reduction credits has increased in recent years, the demand for 

distance credits continues to rise. The relatively small difference in the use of reduction and removal 

credits in this study suggests that companies are increasingly recognising the importance of removal 

credits, particularly with regard to the stabilisation and potential reduction of carbon dioxide 

concentrations in the atmosphere. 

Furthermore, the research revealed a significant difference in the use of nature-based and technology-

based carbon credits. In fact, more than twice as many companies were found to be using nature-

based credits. This result contrasts with previous studies, in which an almost equal market share of 

nature-based and technology-based credits was found. In addition to the high potential of nature-

based carbon credits to mitigate climate change, the interest in this type of credits can also be 

attributed to their co-benefits. Typically, nature-based solutions bring other benefits to people and 

nature in addition to their climate benefits, such as supporting local communities, creating jobs, 

maintaining water quality and protecting natural habitats. The importance and popularity of these co-

benefits has increased significantly in recent years (Donofrio & Procton, 2023). This increased 
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demand may also explain why significantly more nature-based than technology-based carbon credits 

are used in this study. In addition, nature-based solutions tend to be longer established and more 

widely available than many technological alternatives, which may still be in the development or pilot 

phase (see section 3.2). This could lead to greater market acceptance and familiarity among 

companies and be another reason for favouring nature-based credits. However, NBS are also 

characterised by significantly higher prices compared to other credits, mainly due to the co-benefits 

mentioned above (Donofrio & Procton, 2023). The fact that the companies in the study opted for 

nature-based credits despite the high price could be attributed to the fact that, as companies on the 

CDP A list, they place a stronger focus on maintaining and expanding their sustainability reputation. 

Nature-based projects often have a high public profile and can strengthen a company's image as 

environmentally conscious and socially responsible, which can also improve relationships with 

stakeholders and increase customer trust.  Furthermore, all of the companies in the sample are large 

businesses, which suggests that they have greater financial resources available for achieving 

sustainability goals. 

When analysing the source of carbon credits, it is noteworthy that the majority of carbon credits in 

the study come from REDD+ projects. The use of REDD+  credits is still a controversial issue, mainly 

due to ongoing criticism of both the effectiveness and the social and environmental impacts of these 

projects (see section 3.2). Whether REDD+ credits make an adequate contribution to climate change 

mitigation will therefore depend primarily on the extent to which the criticisms are addressed in the 

respective projects. Further analysis at this point could therefore examine the extent to which 

companies select projects that have a demonstrable positive social and environmental impact, adhere 

to strict standards and are regularly independently audited. The results of this research could help 

inform the debate around REDD+ certificates and the measures companies are taking to ensure that 

their investments in REDD+ certificates are ethical and effective, and provide important new insights. 

A comprehensive analysis of company-specific motivations and circumstances could also lead to new 

conclusions why the majority of companies have chosen to utilise REDD+ certificates (despite 

criticism).   

The SBTi recommends supporting projects that secure and enhance carbon sinks (terrestrial, coastal, 

marine, etc.) to avoid emissions from their degradation (Watson et al., 2023). REDD+ forest 

conservation projects fall into this category, which could be a reason for companies to choose this 

type of credit. In addition to REDD+ projects, the analysis also identified mangrove restoration, 

agroforestry, regenerative agriculture, and reforestation projects. These projects account for more 

than 50% of all project types identified. In summary, more than half of the identified project types 

meet the SBTi recommendation to secure and enhance carbon sinks. Furthermore, the Science Based 
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Target initiative recommends investments in emerging greenhouse gas removal technologies (e.g. 

Direct Air Capture (DAC) and storage), as this technology is necessary to neutralize residual 

emissions. In this study, no such project was identified. This leads to the conclusion that the 

companies in this sample only partially follow the recommendations of the SBTi. However, it should 

be noted that nine companies did not provide information on the types of carbon projects they support. 

It is therefore possible that the projects in question could not be identified. 

Regarding the quality of carbon credits, the original SBTi documents used for this analysis only 

require the purchase of high-quality carbon credits. However, it did not specify what standards would 

be used to define the quality. The study found that 18 companies use certified credits. Only seven 

companies do not state that the credits they use are certified. This suggests that the majority of 

companies are committed to purchasing high quality carbon credits that meet the SBTi specifications. 

However, the analysis shows that a further detailed examination of the carbon crediting standards 

used by companies is needed. As eight of the standards mentioned could not be assigned to the two 

most widely recognized and important standards - the Verified Carbon Standard and the Gold 

Standard - it is important to examine these alternative standards in more detail. It is necessary to 

determine what specific criteria and verification processes these standards include and to what extent 

they meet the stringent requirements of transparency, additionality, permanence, and independence 

necessary to ensure the environmental integrity of carbon credits. These findings will be critical in 

assessing whether these lesser-known standards are of similar or sufficient quality and reliability to 

established standards and can therefore enhance stakeholder confidence in carbon credit markets. In 

updated documents, the SBTi recommends that companies set their own minimum quality standards 

and guardrails for carbon credits to ensure that they are additional, permanent and free from double 

counting or leakage (SBTi, 2024a). Further research is therefore required to review the scope, 

implementation and effectiveness of these company set quality standards.   

The Science Based Targets Initiative specifies as an additional requirement criterion for carbon 

credits that they should offer additional benefits for people and nature (co-benefits). The analysis of 

the sample showed that 78% of companies use carbon credits with co-benefits. This indicates that 

there is a strong preference for projects that go beyond the mere reduction of CO2 emissions. It can 

therefore be derived that the current practices of the companies regarding co-benefits of carbon credits 

are largely in line with the recommendations from the literature. Further, the preference of companies 

for projects with additional environmental or social benefits indicates that these companies are taking 

a more comprehensive approach to achieving their sustainability goals than those using carbon credits 

without additional benefits. Further, the analysis has revealed that SDG 15, "Life on Land," is the 

most frequently cited co-benefit. This is largely due to the high volume of nature-based carbon credits 
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utilized, as these often directly contribute to the enhancement and protection of terrestrial ecosystems. 

Measures such as reforestation, forest protection or sustainable management practices therefore 

contribute to achieving the "Life on Land" goal (SDG 15). This explains the dominance of these co-

benefit in the carbon credits used by the companies. Following the analysis, it would be beneficial to 

conduct a comparative analysis to gain insight into the ways in which different sectors or regions 

leverage co-benefits. This would provide insight into which sectors are particularly active in this area 

and why certain regions may invest more or less in co-benefits. 

The final aspect of this question was to investigate which carbon credits the companies plan to use to 

neutralize their residual emissions from their net zero target year onwards. The analysis revealed that 

all but two companies intend to utilize removal credits for the neutralization. This indicates that the 

companies are aware of the distinction between carbon reduction and carbon removal credits. Only 

carbon removal credits are able to remove CO2 from the atmosphere, which is why only these are 

suitable for neutralizing emissions. The SBTi states in its Net-Zero Standard: "Companies shall 

remove carbon from the atmosphere and permanently store it to counterbalance the impact of any 

unabated emissions that remain once companies have achieved their long-term science-based target, 

and for subsequent years thereafter" (Watson et al., 2023, p. 41). It is important to note that there is a 

distinction to be made between nature-based and technology-based carbon credits. The literature 

generally categorizes the storage of CO2 through nature-based solutions as short-lived. Short-lived 

carbon storage strategies risk a potential reversal within a few decades due to various uncertainties 

(Allen et al., 2020). In the case of nature-based credits, forest fires, diseases and the effects of climate 

change itself threaten carbon storage and increase the risk that the stored carbon will be released back 

into the atmosphere in the short to medium term. Only technology-based carbon credits such as 

Carbon Capture and Storage projects fulfil the requirements for long-lived storage, as the risk of 

reversal over centuries to millennia is low (Allen et al., 2020). It is therefore recommended that 

technology-based removal credits be used to remove CO2 from the atmosphere and store it reliably 

and permanently. However, the analysis has shown that only four companies intend to rely 

exclusively on these types of credits. Ten companies plan to neutralise all or part of their residual 

emissions with nature-based credits. At this point, it can tehrefore derived, that the company practices 

do not fully align with the findings and recommendations from the theory. It would be of scientific 

interest to investigate the reasons that lead companies to favor nature-based solutions. To this end, 

qualitative research methods such as interviews or surveys could be used to gain deeper insights into 

companies' decision-making processes. With this study, the perceived benefits, risks and challenges 

of both approaches - nature-based and technology-based solutions - could be systematically 

researched and analyzed. 
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7.2 Strategies for the Use of Carbon Credits 

Q2 How do companies utilize carbon credits?  

To ascertain whether the companies in question adhere to the mitigation hierarchy, the point at which 

they utilize carbon credits was analyzed. The mitigation hierarchy represents the fundamental 

principle underlying the SBTi´s Net Zero Standard and prioritizes the reduction of companies' own 

emissions over the utilization of carbon credits (Watson et al., 2023). Consequently, companies 

should establish both science-approved short-term and long-term GHG reduction targets prior to 

using carbon credits to implement emissions reductions strategies outside their value chain. The 

findings of the analysis thus provide valuable insights into how the companies integrate carbon credits 

into their overall climate strategy. The analysis reveals that the vast majority of companies using 

carbon credits have defined short-term reduction targets, but no long-term targets. This suggests that 

many companies are focusing on immediate or short-term actions without developing a clear strategy 

or vision for long-term sustainability and climate impact. This raises questions about the sustainability 

and strategic direction of their climate action. Merely 39% of companies integrate carbon credits into 

their climate strategy only after they have set both short- and long-term greenhouse gas reduction 

targets. This aligns with the mitigation hierarchy recommended by science. As a result, these 

companies adopt an ideal approach that prioritizes direct emission reduction over the application of 

beyond value chain mitigation. The prevalence of companies utilizing carbon credits without the 

establishment of both short-term and long-term targets raises concerns regarding the potential for 

greenwashing. These companies may be employing carbon credits as a superficial solution to enhance 

their public image, without a genuine commitment or strategy to reducing their own emissions. The 

results presented provide a basis for further research into the reasons why companies tend to neglect 

long-term goals, what obstacles they recognize and what support they need to develop comprehensive 

and long-term climate protection strategies.  

Furthermore, the approach taken by the companies when utilizing carbon credits was analyzed. The 

analysis demonstrated that 8% of the companies employ approach 4, which entails the utilization of 

carbon credits solely to neutralize residual emissions from the net zero target year onwards, with the 

assistance of corresponding carbon removal credits. Consequently, these companies employ an 

approach that is in accordance with the SBTi standard, as they have established scientifically 

validated targets for both short-term and long-term emission reductions and have devised a plan to 

neutralize residual emissions. Nevertheless, it is evident that companies are not contributing to the 

achievement of global climate targets by pursuing BVCM in the transition to net zero and reducing 

emissions outside their value chain. However, as BVCM has so far been a voluntary measure that 

complements internal reduction measures, this approach cannot be regarded as negative. An approach 



 

Discussion 62 

 

 

that focuses strongly on internal measures and neglects external emission reductions is nevertheless 

in line with the basic principles of SBTi, provided that the measures implemented actually lead to 

significant internal emission reductions. Companies that pursue SBTi-certified targets but do not 

engage in BVCM demonstrate that they take climate change seriously but focus their emission 

reduction strategies on areas that they can directly control. However, it can be argued that augmenting 

the climate strategy of these companies with BVCM would be desirable in any case, as this can be a 

valuable addition to achieve a broader impact on climate change. Based on this finding, further 

research could investigate in more detail the reasons why companies decide not to use BVCM and 

thus reveal barriers.  

A 36% of the analyzed companies employ an approach wherein the BVCM is delivered in proportion 

to a stated percentage of the value chain's unabated emissions. These companies also state that the 

BVCM results offset this stated percentage of the value chain's unabated emissions. This approach is 

primarily characterized by the fact that offsetting was not preceded by comprehensive 

decarbonization measures. Consequently, the companies do not have scientifically recognized short- 

and/or long-term reduction targets. The absence of comprehensive decarbonization measures 

suggests that these companies may favor expedient solutions or are unable to implement immediate 

reductions in their own emissions. This can be attributed to a number of factors, including financial 

constraints, technological limitations or a desire to fulfil short-term regulatory or market 

requirements. It can also be inferred that the strategies employed to reduce emissions are less rigorous 

and less ambitious. This indicates that they are less focused on sustainability and climate change 

strategies, which would require stricter criteria or long-term commitments. The utilization of carbon 

credits for offsetting without prior significant reduction efforts may affect the credibility of the 

company's climate neutrality claims with stakeholders and customers. There is a risk that such 

practices may be perceived as "greenwashing", particularly if the public or investors apply more 

rigorous standards to the actual climate impact. As previously stated, one potential rationale for 

adopting this strategy could be a response to prevailing market and regulatory pressures. It is possible 

that companies have adopted this approach in response to market pressures or regulatory requirements 

that demand prompt responses. In industries with high emissions and fewer direct opportunities for 

reduction, this could be a viable short-term strategy while long-term solutions are developed. Further 

research could investigate the relationship between high-emitting industries and their preferred 

mitigation strategies, with a particular focus on the use of Beyond Value Chain Mitigation (BVCM) 

in the absence of prior comprehensive decarbonization. This could provide new insights into the 

reasons why certain high-emitting industries select specific climate protection strategies and the 

factors that influence these decisions. In conclusion, it can be stated that this approach is the least 

consistent with the approach specified by SBTi. This is due to the fact that the climate strategy applied 
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is not compatible with compliance with the global 1.5-degree target, as it lacks internal reduction 

measures. 

Similarly, 36% of the companies employ an approach whereby they deliver BVCM in proportion to 

a stated percentage of unabated value chain emissions. They further state that the BVCM outcomes 

counterbalance or "net out" that stated percentage of unabated value chain emissions. This offsetting 

is in addition to scientifically coordinated decarbonization measures, so that only the remaining 

emissions are offset in the transition to net zero. Companies that adopt this approach do not utilize 

BVCM to support global climate protection efforts, but rather to offset their own remaining emissions 

as part of a strategy to achieve net zero emissions. By offsetting all remaining emissions, companies 

can actively position themselves as "climate neutral", even if they continue to cause emissions that 

they cannot (yet) eliminate internally. Nevertheless, the approach demonstrates that the companies 

have comprehensive targets and strategies for reducing their emissions that are in line with scientific 

standards. In addition to this, the BVCM enables these companies to take responsibility for their 

unavoidable emissions on the way to net zero. Nevertheless, the utilization of BVCM outcomes to 

offset emissions and achieve climate neutrality is open to criticism. Despite the implementation of 

extensive decarbonization measures, there is a risk of greenwashing, whereby the term "climate 

neutrality" is employed as a marketing tool without the provision of transparent and comprehensible 

information regarding the actual climate impact. Furthermore, stakeholders may perceive this 

behavior as an attempt to enhance the company's image without any tangible reduction in emissions. 

A mere 16% of companies apply an approach that is fully aligned with the SBTi's prescribed 

approach. These companies therefore have approved short- and long-term emission reduction targets 

and use carbon credits to participate in global climate protection efforts by reducing emissions outside 

their value chain (BVCM). The results of the BVCM are not intended to offset or compensate for any 

remaining emissions within the value chain; rather, they represent a contribution to the global 

reduction of greenhouse gases. These companies demonstrate a profound commitment to climate 

protection that extends beyond the minimization of their own emissions. Furthermore, the credibility 

and transparency of the companies is enhanced by the fact that they communicate that their BVCM 

activities do not serve to offset their own emissions, but rather support global emission reductions 

independently of this. This could potentially lead to an increase in trust among stakeholders, investors 

and consumers. The relatively low number of companies pursuing this approach may indicate 

structural and strategic barriers, such as financial constraints, a lack of understanding of the benefits 

of such an approach, or insufficient support from governments and industry standards. The 

observation that only a minority of companies are adopting a fully aligned approach with the SBTi 

highlights the necessity for intensified efforts to promote and support such climate change strategies. 
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The approach chosen by these companies can serve as an example of best practice and inspire other 

companies to pursue similar strategies. 

In summarizing the findings regarding the approach, it can be observed that although all companies 

in the sample are considered pioneers in the field of climate protection, there are significant 

differences in their approach to integrating carbon credits into their own climate strategy. A 

considerable proportion of the companies continue to utilize carbon credits to offset their own 

emissions, thereby contradicting the recommendations of the SBTi Net Zero Standard. Nevertheless, 

a substantial proportion of these companies have ambitious climate targets aligned with scientific 

standards, in addition to offsetting. The contribution approach, in which BVCM serves to contribute 

to global climate targets in line with the net zero standard, is not yet widespread. 

Furthermore, the types of emissions that were offset by the companies through the issuance of carbon 

credits were examined. The results of the analysis indicate that ten companies offset their Scope 1 

emissions, which originate from sources that they own or control. This suggests that a significant 

proportion of companies are taking direct action to mitigate the impact of their most direct sources of 

emissions. Nine companies are implementing offsetting measures for Scope 2 emissions resulting 

from the energy they purchase. The results indicate that eleven companies offset Scope 3 emissions, 

which result from the entire value chain and typically pose the greatest challenge as they include 

indirect emissions that go beyond the company's direct business activities. Five companies did not 

specify which specific emissions they offset. This could indicate a general offsetting strategy that 

does not differentiate which emissions are offset, or it could be a lack of transparency or detailed 

reporting.  The disclosure of which categories of emissions are offset by a company demonstrates a 

higher level of transparency and a specific commitment to reducing the company's climate impact. 

Failure to fulfil this obligation could result in criticism from stakeholders, who demand more detailed 

accountability. 

The analysis also examined whether the companies plan to assume responsibility for their remaining 

emissions after reaching their net zero target. This is the final key element of the net zero standard. 

The SBTi requires companies to reduce their own emissions by approximately 90-95% by the net 

zero target year, before neutralizing the remaining 5-10% through an equivalent of carbon removal 

credits in the target year and all subsequent years. The findings indicate that the majority of companies 

with net zero targets are developing a responsible strategy to neutralize their remaining emissions. 

The fact that 87% of companies pursuing a net zero target plan to neutralize their remaining emissions 

from the target year onwards demonstrates a strong commitment to comprehensive climate 

responsibility. These companies recognize the need to continue to take responsibility for their 

environmental impact even after substantial emission reductions have been achieved. The fact that 
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63% of companies intend to neutralize between 5% and 10% of their original emissions indicates that 

the majority of companies possess neutralization plans in accordance with the net zero standard. The 

analysis has also revealed that 70% of companies intending to neutralize 5-10% of their emissions 

have a net zero target recognized by the SBTi. This evidence demonstrates the significance of 

validation by renowned climate protection initiatives. The relatively high proportion of companies 

(31%) that do not provide information on how much of their emissions they intend to neutralize raises 

questions about the transparency and specificity of their climate action plans. The lack of information 

regarding the intended neutralization of emissions can impede the ability of stakeholders to assess 

the actual commitment and progress of these companies towards their climate targets. It has been 

observed that 6% of companies plan to neutralize more than 10% of their baseline emissions. This 

approach, therefore, is not in line with the requirements of the Net Zero Standard. One potential 

reason for this discrepancy is that it may affect companies in "hard to abate" sectors, i.e. industries in 

which reducing greenhouse gas emissions is particularly challenging and costly, such as the cement 

industry. To gain more detailed insights into sector-specific neutralization strategies, further analysis 

could examine the differences in neutralization approaches between different sectors. This could shed 

light on how industries with different emission profiles and reduction potentials adapt their 

neutralization strategies. 

7.3 Transparency and Reporting on Carbon Credits in Corporate 

Communications 

Q3 How do companies communicate about their use of carbon credits? 

To answer this question, it was first analyzed to which extent the companies report on their carbon 

credit activities. In accordance with the SBTi guidelines, companies are required to provide 

comprehensive information about the nature and scope of their activities. This includes details of the 

financial resources used to purchase carbon credits, the reductions achieved and the resulting co-

benefits. The investigation revealed that only 33% of companies provide all the necessary information 

to enable transparent reporting. The majority of companies only communicate individual pieces of 

information about their activities in the area of carbon credits. Incomplete reporting makes it difficult 

to evaluate the effectiveness of these credits in terms of emission reductions and the achievement of 

sustainability goals. This undermines the ability of external stakeholders to assess the real 

environmental benefits of these measures and makes it difficult to compare companies and set 

benchmarks. Furthermore, the low rate of full reporting indicates a transparency problem. 

Transparency is a crucial factor in establishing trust among stakeholders, including investors, 

customers, and regulators. Companies that fail to publish comprehensive reports may inadvertently 

erode the trust of these key groups. Further research could examine the obstacles preventing 
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companies from disclosing all relevant information and identify strategies for overcoming them. 

Additionally, the influence of industry norms and practices on the quality of reporting could be a 

valuable area for investigation. A comprehensive examination of these factors could also facilitate 

the formulation of tangible recommendations for enhancing transparency and credibility in the 

utilization of carbon credits. 

Another variable that was analyzed regarding the guiding question was whether companies make use 

of carbon neutral claims. Carbon neutrality claims are considered as compensation claims and are 

used by companies to indicate that they have purchased carbon credits equivalent to their volume of 

unabated emissions and that they have offset these emissions (SBTi, 2024a). In their research, 

Trouwloon et al. (2023) have established the first key criteria for the evaluation of climate claims. 

According to this categorization, the 12% of carbon-neutral claims from the analysis can be assigned 

to the "stated achievement" category. This category therefore applies to all companies that describe 

themselves as carbon-neutral in their claims. 44% of the analyzed companies have set themselves the 

goal of achieving climate neutrality. These claims can be categorized as "aspirational commitments“. 

As outlined in section 4.3.2 the Science Based Targets Initiative has not yet taken a position on 

whether companies should claim 'carbon neutrality'. However, considering the ongoing criticism, it 

is questionable whether this is the most effective way for leading companies to differentiate their 

climate actions from those that are not decarbonizing based on science (see section 4.3.2). The results 

of the analysis are noteworthy, with 52% of the companies in the sample utilizing carbon neutral 

claims. This result emphasizes the prevailing uncertainty and differing views on the extent to which 

carbon neutral claims should be used. Moreover, it was determined that 57,1 % of the companies 

making a climate neutral claim, have a scientifically recognized long-term reduction target. This 

outcome aligns with previous findings indicating that carbon neutrality claims are often not directly 

linked to global climate targets or comprehensive corporate strategies, but vary in terms of supply 

chain emissions reductions (Helmers et al., 2021; Dawson et al., 2022). To gain further insights into 

this debate, it is important to conduct further research in this area. Firstly, a study could investigate 

more deeply how companies achieve their carbon neutral claims. This could include analyzing the 

carbon credits used, the methods used to calculate emissions and the transparency of communication. 

The aim would be to assess the authenticity and scientific basis of these claims. Further research 

could be conducted to gain insight into consumer response to carbon neutral claims and the extent to 

which these claims influence purchasing behavior. In particular, it would be beneficial to investigate 

whether consumers differentiate between different types of statements (e.g. "stated achievement" vs. 

"aspirational commitments"). Furthermore, a comprehensive examination of the current transparency 

standards and guidelines for carbon neutral claims could identify areas for improvement. This could 

involve an analysis of the specific information that companies should disclose to substantiate and 
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clarify their claims. These research approaches can help to develop a deeper understanding of the 

dynamics and effectiveness of carbon neutral claims, which could ultimately lead to companies and 

regulators making more informed decisions in the context of climate protection. 
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8 Conclusion  

This study examined the question "How should companies ideally use carbon credits as part of their 

decarbonisation activities and how are they currently used in corporate practice?". In order to achieve 

this objective, a quantitative content analysis was conducted on the carbon credit activities of 

European companies. The results of this study were then compared with the recommendations of 

current standards and scientific findings. 

The results of the study showed that twice as many companies opted for nature-based credits, a 

departure from previous studies where the distribution was more balanced. This trend towards nature-

based credits reflects companies' awareness of the multiple benefits of nature-based solutions, despite 

their higher costs. However, the predominance of REDD+ credits within the nature-based category 

underlines the complex dynamics in this context. Although the effectiveness and socio-environmental 

impacts of REDD+ projects remain controversial, their popularity continues unabated. Overall, only 

about half of the project types identified meet the Science-Based Targets initiative's recommendation 

to safeguard and enhance carbon sinks. However, the study also found that none of the companies 

are using carbon credits to invest in the development of new GHG removal technologies such as 

Direct Air Capture (DAC), which is in clear contradiction to the SBTi recommendations and may be 

due to the current high costs and technical uncertainties of these projects. The study also found that 

the majority of companies are committed to purchasing high quality carbon credits, with only seven 

companies in the study using non-certified carbon credits. However, it was also examined that the 

majority of standards mentioned could not be assigned to the two most widely recognised and 

important standards - the Verified Carbon Standard and the Gold Standard. On the one hand, this 

shows the lack of uniform standards and reveals the unregulated structure of the VCM. On the other 

hand it also highlights the need for further research to assess whether these lesser-known standards 

are of similar or sufficient quality and reliability to the established standards, and can therefore 

increase stakeholder confidence in carbon markets. This further investigation is needed to determine 

what specific criteria and verification processes these standards include and to what extent they meet 

the stringent requirements of transparency, additionality, permanence and independence necessary to 

ensure the environmental integrity of carbon credits. 

In terms of how companies are using carbon credits, the study found that the majority of companies 

are focusing on immediate or short-term actions, using carbon credits without a clear strategy or 

vision for long-term sustainability and climate impact. This raises serious questions about the 

sustainability and strategic direction of these companies' climate actions. Only 39% of companies 

integrate carbon credits into their climate strategy only after setting both short and long-term GHG 

reduction targets. In doing so, these companies are aligning themselves with the core principle of the 
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SBTi's Net Zero Standard, prioritizing internal reductions over the use of carbon credits. The study 

also revealed that most companies are using carbon credits primarily to offset their own emissions 

and achieve carbon neutrality. This approach is not in line with the SBTi recommendations, which 

encourage the use of carbon credits as a voluntary contribution to global climate goals. Most 

companies therefore deviate from the standard's recommendations. It was also found that 36% of 

these companies do not have scientifically recognized short and/or long-term reduction targets, i.e. 

they are not implementing comprehensive decarbonization measures in addition to carbon credits. 

This approach is in stark contrast to the recommendations of the SBTi and illustrates the lack of 

ambition of these climate strategies, which also greatly increases the risk of being perceived as 

greenwashing. Only a small percentage of companies (16%) follow an approach that is fully in line 

with the SBTi's recommendations: using carbon credits to participate in global climate protection 

efforts by reducing emissions outside their value chain. These companies show a strong commitment 

to climate protection that goes beyond minimizing their own emissions. The findings further indicate 

that the majority of companies with net zero targets are developing a responsible strategy to neutralize 

their remaining emissions. The majority of companies pursuing a net zero target plan to neutralize 

their remaining 5-10% of emissions from the target year onwards through carbon removals. This 

demonstrates a strong commitment to comprehensive climate responsibility for most companies and 

a consistency with the current recommendations of the SBTi. 

Finally, the communication of carbon credit activities in particular was found to fall short of current 

standards. Only 33% of companies provided all the information required for transparent reporting. 

The majority of companies provided only fragmented information. The low rate of adequate reporting 

indicates a transparency problem that can have a massive impact on the confidence of key 

stakeholders and the commodity market. It also highlights the lack of consistent and binding reporting 

standards. More than half of the companies also use climate neutrality claims. This again highlights 

the need for greater transparency and adherence to rigorous, science-based methodologies, especially 

when companies make climate neutrality claims. 

After conducting the study, the research question can therefore be answered as follows: according to 

the existing literature and the prevailing standards, carbon credits should be regarded as a 

supplementary measure to comprehensive internal decarbonization strategies that are aligned with 

scientific evidence. In addition to using carbon credits to neutralize residual emissions from the net-

zero date, companies should also invest in projects in the transition to net-zero that go beyond the 

immediate requirements to reduce emissions outside their own value chains to support the global 

climate change agenda. In order to ensure the credibility of their carbon credit purchases, companies 

should ensure that the credits they purchase meet the highest standards, such as Vera (VCS), Gold 
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Standard or similar verified schemes. These standards guarantee that the projects in question will 

deliver additional, permanent and verifiable emission reductions. Furthermore, transparency is of 

paramount importance. It is recommended that companies report clearly and openly on the number 

of carbon credits purchased, the projects supported, the standards applied, and the co-benefits 

generated. This increases stakeholder confidence and demonstrates the company's commitment to 

real climate protection measures. The analysis of the current use of carbon credits shows that the 

implementation of the companies only partially corresponds to the recommendations from the theory. 

Many companies use carbon credits to quickly offset their emissions instead of implementing long-

term measures to reduce emissions. This can often be perceived as greenwashing. The contribution 

approach, as recommended by the SBTi, has so far only been used to a limited extent in practice. 

However, it is clear that in many cases companies are keen to buy high-quality credits that are both 

certified and bring co-benefits. On the negative side, however, the majority of companies do not offer 

sufficient transparency about their use of carbon credits. Furthermore, a considerable number of 

companies utilize carbon neutral claims, which, in conjunction with a lack of transparency, can give 

rise to a lack of trust among stakeholders. 

The limitations of the study are mainly due to the small sample size, which means that the significance 

of the results is lower than if more data had been analyzed. In the content analysis, it was particularly 

difficult to assign an approach to the use of carbon credits to the companies. This is mainly due to the 

terminological vagueness in carbon neutrality and net zero, which has already been mentioned several 

times, and the resulting different use of the terms by the companies. A more precise definition of the 

individual categories would be useful here. However, as the content analysis was carried out by only 

one person, it can be assumed that the results were coded consistently. However, the imprecise 

definition of some categories may affect the reliability of the analysis. As this is an exploratory study 

with a small sample size, the representativeness of the sample cannot be guaranteed. Rather than 

generalizing the results, the aim of the study is to deepen understanding of the topic, open up new 

areas of research and create a basis for the development of new hypotheses. 

This paper contributes to a deeper understanding of the use of carbon credits by companies and 

provides a nuanced perspective on the interplay between corporate action and current standards to 

achieve global climate goals. Looking to the future, it emphasizes the need for continuous review and 

adaptive corporate strategies that align more closely with the evolving science of climate change and 

the global urgency of the climate crisis. A review of the literature and of current practice has shown 

that while there is still room for improvement, voluntary carbon markets are one of the most effective 

tools for financing solutions to address the climate crisis. High-integrity markets for voluntary carbon 

credits can mobilize private finance and channel funds to where they are most needed and thus close 
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the significant gap in climate finance. This leads not only to a reduction in greenhouse gas emissions, 

but also to other benefits such as job creation and support for biodiversity. Nevertheless, it is 

important to note that carbon credits are not a panacea and should be employed as part of a broader 

strategy to address climate change. Non-state actors must give priority to the urgent and substantial 

reduction of emissions across their entire value chain. High-integrity carbon credits in voluntary 

markets should be employed for beyond-value-chain mitigation, but they should not be counted 

toward a non-state actor’s interim emissions reductions required by its net zero pathway or claimed 

to offset emissions. Moreover, any credit transactions must be transparently reported, and the 

associated claims must be easily understandable, consistent and verified. Concurrently with the 

aforementioned endeavors, it is of the utmost importance to enhance the ambition of climate action 

across the globe's private sector. To date, only a small proportion of the world's largest companies 

have adopted climate action plans, and only a small fraction of small and medium-sized enterprises 

has done so. Therefore, it is important to provide incentives, recognition and rewards to those 

companies that demonstrate high levels of integrity in their purchase and retirement of carbon credits. 

This will facilitate the acceleration of climate action by such companies. To ensure that credits are 

only used once a non-state actor’s own mitigation efforts are in line with science, it is essential to 

establish a transparent and high-integrity framework. It remains to be seen how politics, science and 

businesses will respond to these challenges. This investigation is intended to serve as a foundational 

reference, facilitating the continued exploration and refinement of corporate strategies with the 

objective of fostering genuine sustainability and climate responsibility. 
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Appendix 1: Codebook  

Objective:  

The purpose of this codebook is to examine the use of carbon credits by companies on their way to 

net zero in order to compare these findings with the recommendations of existing standards. 

Media analysed (sample size): 

The study analyses 39 European companies listed by the CDP as leaders in environmental 

transparency and climate protection performance (n=39). The companies listed by CDP are suitable 

for the sample as they have detailed reporting on their sustainability activities, which means that there 

is a particularly high probability of obtaining the relevant information for the study. The sample is 

selected at random.   

Media relevant for coding are:  

- Sustainability reports  

- Other sustainability-related documents of the company such as Climate Transition Plans or 

similar documents  

- Annual reports 

Time period: 

All documents published by the end of March 2024 and corresponding to the relevant media will be 

analyzed. 

Analysis level:  

All variables are coded at sentence level. 

The variables have been divided into four sections. Section A contains variables on the attributes of 

the company, section B contains variables on the characteristics of the emission credits, section C 

contains variables on the purpose of applying for emission credits and section D contains variables 

on communication in connection with the emission credits. 

Variables: 

Variable Categories 

A1 Country This variable determines which country in Europe the company comes 

from. 

01 France 

02 Germany  
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03 Switzerland 

04 Sweden 

05 Austria 

06 Ireland  

07 Portugal  

08 United Kingdom of Great Britain and Northern Ireland 

09 Spain 

10 Belgium 

11 Denmark  

12 Finland 

13 Netherlands 
 

A2 Sector This variable determines the sector to which the enterprise belongs. 

01 Food and Beverage Processing 

02 Textiles, Apparel, Footwear and Luxury Goods 

03 Telecommunication Services 

04 Real Estate 

05 Electric Utilities and Independent Power Producers and Energy 

Traders (including fossil, alternative and nuclear energy) 

06 Banks, Diverse Financials, Insurance 

07 Electrical Equipment and Machinery 

08 Pharmaceuticals, Biotechnology and Life Sciences 

09 Software and Services 

10 Construction and Engineering 

11 Water Transportation  

12 Consumer Durables, Household and Personal Products 

13 Containers and Packaging 

14 Aerospace and Defense 
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15 Automobiles and Components 

 16 Professional Services 

A3 Company 

size 

01 Small business: Less than 50 employees 

02 Medium-Sized Business: 50 to 249 employees 

03 Large business: 250 or more employees 
 

A4 Application 

of carbon 

credits 

This variable indicates whether the company is already using or plans to 

use carbon credits.  

01 Company is already using carbon credits 

02 Company plans to use carbon credits in the future  

03 Company does not use carbon credits and does not plan to do so  

 

Example 01  

“These emissions “removals” will be either purchased via credits or 

developed directly through our own projects.” 

 

B1 Types of 

carbon credits  

These variable answers the question of what types of credits the 

company uses.  

 

01 Avoidance/reduction credits  

02 Removal credits  

03 Nature-based credits  

04 Technology-based credits  

05 No information  

 

B2 Types of 

carbon projects 

This variable answers the question of which projects the carbon credits 

used by the company originate from. 

 

01 Mangrove restoration 



 

Appendix 93 

 

 

02 Rural energy access 

03 Agroforestry 

04 Sustainable supply chain  

05 REDD+  

06 Regenerative Agriculture  

07 Renewable energy  

08 Energy efficiency 

09 Landfill gas recovery  

10 Reforestation  

11 no information 

 

B2 Co-benefits  This variable answers the question of what co-benefits the credits used 

by the company generate.  

Multi-freight coding is possible.   

 

01 SDG No Poverty 

02 SDG Zero Hunger  

03 SDG Good Health and Well-Being 

04 SDG Quality Education 

05 SDG Gender Equality 

06 SDG Clean Water and Sanitation  

07 SDG Affordable and Clean Energy 

08 SDG Decent Work and Economic Growth  

09 SDG Industry, Innovation and Infrastructure 

10 SDG Reduced Inequalities  

11 SDG Sustainable Cities and Communities  

12 SDG Responsible Consumption and Production  
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13 SDG Life Below Water  

14 SDG Life on Land  

15 SDG Peace, Justice and Institutions  

16 SDG Partnerships for the Goals  

17 Not specified Co-Benefits  

18 No information on Co-Benefits  

 

Example category 07:  

„In the small Indian village of Surel in the Gujarat region a photovoltaic 

plant was built as part of this project. With a capacity of 25 megawatts, 

it feeds clean, sustainable energy into the Indian power grid. The 

project also contributes to sustainable development in the region by 

strengthening the energy supply and thus supporting the local 

economy.“ 

 

Example category 14:  

"In addition to their direct contribution to climate protection, the carbon 

credits we use contribute to SDG 15, supporting the restoration and 

sustainable use of ecosystems and promoting biodiversity by planting 

native trees." 

 

Example category 17:  

„In addition to our action within our value chain, Danone is also 

contributing to projects allying decarbonization with other social and 

environmental benefits. “ 

 

B3 Volume  

Excluded from 

analysis 

These variable answers the question of how high the annual volume of 

carbon credits retired is. 
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01 individual answer  

02 No information 

03 Company has not yet retired any credits as the use is only 

planned for the future 

The data from the most recently published year is relevant here, but not 

earlier than 2021. 

B4 Certification  These variable answers the question of which certification the carbon 

credits have. 

 

01 Gold Standard 

02 Verified Carbon Standard  

03 Other  

04 Certification type not mentioned  

05 No certification  

06 Company has not yet retired any credits as the use is only 

planned for the future 

 

05 This category is also coded, when the company developed own 

quality criteria 

 

B5 Types of 

carbon credits 

for 

neutralization  

These variable answers the question of which type of emission credits 

the company intends to use for neutralization. 

 

01 nature-based carbon removals  

02 technology-based carbon removals  

03 carbon removals (not specified)  

04 no information  
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This variable is only coded for those companies for which variable B7 

was coded as 01.  

C1 Near-term 

mitigation 

targets  

These variable answers the question of whether the company has near-

term science approved targets for reducing greenhouse gas emissions in 

line with the 1.5°C pathway over the next 5 to 10 years. 

 

01 Committed but no targets yet  

The company has committed to set near-term GHG mitigation targets 

but did not publish them yet.  

 

02 Targets already approved 

The targets are already approved by the SBTi or are currently in 

approval.  

 

03 Targets but not approved by the SBTi  

The company has near-term GHG mitigation targets, but they are not 

approved or in approval by the SBTi.  

 

04 No targets  

The company does not have near-term GHG mitigation targets.  

 

 

Example 01  

"In 2021, we committed to setting short-term targets for reducing 

emissions as part of our climate protection plan.” 

 

Example 02  

“We are proud to be one of the first FMCG to have full scope 1.5°C 

science-based targets, including FLAG target, approved by SBTi”.  
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C2 Long-term 

mitigation 

targets 

These variable answers the question of whether the company has 

science approved long-term targets to reduce emissions to a residual 

level in line with 1.5°C scenarios by no later than 2050. 

 

01 Long term targets with overarching net-zero target before 2050 

approved by the SBTi 

The company has SBTi approved (or in approval) long-term targets 

with an net-zero target before 2050.   

 

02 Long-term targets with overarching net-zero target by 2050 

approved by the SBTi 

The company has a SBTi approved (or in approval) long-term targets 

with a net-zero target by 2050.   

 

03 Committed to net-zero 

The company committed to set net-zero targets but does not have 

targets yet or no approved tragets.  

 

04 No SBTi approved long-term targets  

The company has not committed to reach net-zero and/or the company 

has no long-term net-zero targets approved by the SBTi.   

 

05 Net-zero commitment removed  

 

Example 02 

“In 2023, we submitted our commitment to achieve net zero by 2050 to 

the Science-Based Targets initiative for approval.” 
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C3 Approach This variable answers the question of the company's motivation for 

using carbon credits. 

 

01 Contribution to global climate efforts 

02 Offsetting of emissions  

03 Offsetting of residual emissions in the transition to net-zero 

04 No identifiable reason 

05 Neutralization at net-zero target year 

 

 

Category 01  

The organization has provided support or finance to actions beyond the 

company’s value chain with an expected climate mitigation outcome. 

The contribution does not imply that the BVCM outcomes are netting out 

or counterbalancing the claimants’ remaining value chain emissions, but 

instead are communicated as a contribution to global climate mitigation 

efforts or even the efforts of a country.  

Example 01  

“We will follow SBTi guidelines regarding: Mitigation beyond our 

value chain to contribute to global decarbonization during the transition 

period.” 

 

Category 02 

The organization has delivered BVCM proportional to a stated 

percentage of unabated value chain emissions and stated that the 

BVCM outcomes counterbalance or “net out” that stated percentage of 

unabated value chain emissions. This offsetting was not preceded by 

comprehensive decarbonization measures.  
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Category 03 

The organization has delivered BVCM proportional to a stated 

percentage of unabated value chain emissions and stated that the 

BVCM outcomes counterbalance or “net out” that stated percentage of 

unabated value chain emissions. This offsetting is in addition to 

scientifically coordinated decarbonization measures, so that only the 

remaining emissions are offset in the transition to net zero. The 

emissions are not included when assessing the company´s progress 

towards meeting its goals to reduce GHG emissions. 

Example 03: "All our remaining Scope 1&2 emissions will be offset 

after they could not be further reduced due to technological limitations 

in order to achieve climate neutrality in relation to our direct 

emissions."  

 

Category 04 

This category is coded if the company does not provide any information 

on why it uses emission credits and does not offset them against total 

emissions 

 

C4 Offsetting  These variable answers the question of what type of emissions the 

company offsets. 

 

01 Scope 1 Emissions 

02 Scope 2 Emissions  

03 Scope 3 Emissions  

04 No information  

05 Company does not apply offsetting  

 

C5 Percentage 

of offsetting   

These variable answers the question of what percentage of the 

company's annual emissions (baseline year) are offset by carbon credits. 
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Excluded from 

analysis 

 

01 individual answer  

02 No information  

03 Company does not apply offsetting  

 

C6 BVCM scale  

Excluded from 

analysis 

These variable answers the question what percentage of the company's 

unabated Scope 1, 2 and 3 emissions correspond to the BVCM results 

(measured in tCO2e). 

 

01 individual answer 

02 No information  

03 BVCM-scale has not yet been determined 

04 Company does not apply BVCM  

  

C7 

Neutralization 

These variable answers the question of whether the company plans to 

neutralize any remaining emissions at their net-zero target year.  

 

01 Yes  

02 No information  

 

Example 01  

“We will follow SBTi guidelines regarding: Neutralization of all 

residual emissions from 2050 onwards.” 

 

C8 Percentage 

of 

neutralization 

These variable answers the question of what percentage of total 

emissions the company plans to neutralize.  

 

01 5-10 % 
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02 More than 10%  

03 No information  

 

This variable is only coded for those companies for which variable B7 

was coded as 01.  

 

Example 01 

“We will adapt to the SBTi standard and reduce our direct and indirect 

emissions by 90% before neutralizing the remaining emissions.” 

 

D1 Reporting  These variable answers the question of the extent to which the company 

provides information on the use of carbon credits. 

 

01 Information on nature and scale  

02 Incomplete reporting 

03 Credits not yet in use 

 

01: all the following information must be available: Information on 

nature and scale: the financial resources used for carbon credits, the 

reduction results and co-benefits achieved 

 

02 is to be coded if parts of the information from 01 are available but 

incomplete.  

 

D2 Climate 

neutral claim  

These variable answers the question whether the company uses climate 

neutrality claims.  

 

01 Company claims itself climate neutral  
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02 Company has set a goal of achieving climate neutrality  

03 company does not use climate neutral claims 

 

Example 01  

"Our business has been operating on a climate-neutral basis since 

2019." 

 

Example 02  

"In 2015, as one of the first global companies to do so, we committed to 

becoming climate neutral by 2030." 
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Appendix 2: Illustration of approach 1-4  

 

Figure 18 Approach 1 (own illustration)  

 

Figure 19 Approach 2 (own illustration) 
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Figure 20 Approach 3 (own illustration) 

 

 

Figure 21 Approach 4 (own illustration) 
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