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Abstract

Biodiversity Credits have received substantial attention as an innovative financial mechanism
that can attract private financial capital towards biodiversity conservation and restoration. To
explore this potential, the thesis examines how key market actors perceive the drivers and
incentives (RQ1), as well as barriers and challenges (RQ2) of this emerging market. To answer
these questions, a qualitative analysis of 14 expert interviews was conducted within an originally
developed framework. The findings reveal that the main drivers are political attention and
regulation, and the main incentives are reputational benefits and financial returns. Furthermore,
the main barriers are a critical perception of credit-based approaches and a shifting political
climate, while the main challenges are the complexity of biodiversity and the fear of
greenwashing accusations. The discussion highlights that the perception of biodiversity credits
is shaped by the negative associations the interviewees showed towards related concepts and
systematically examines the focus of the findings. The practical implications call for a clear
taxonomy of use cases for biodiversity credits, an integrity-focused terminology, and
collaboration to establish a track record of successful practices. Companies should consider
biodiversity credits as an entry point to their engagement with their biodiversity impact,
potentially leveraging them as a cost-effective insurance against biodiversity-related risks to their
business models. States and supranational entities, such as the EU, are advised to take a more
active role in shaping the biodiversity credit market, establishing a transparent, robust and
science-based approach from the outset.

Keywords: biodiversity credits, drivers, incentives, barriers, challenges.
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Executive Summary

Biodiversity underpins human well-being, ecosystem stability, and economic prosperity
(IPBES, 2019). It sustains food, medicine, energy, clean air and water, disaster resilience, and
cultural values, forming the foundation of life on Earth (IPBES, 2024). The global rate of
biodiversity loss is a key indicator of receding ecosystem health, functioning and resilience, and
its dramatic acceleration has been recognised as crossing a planetary boundary (Rockstrém et
al., 2009; Steffen et al., 2015; WHO, 2021). The main drivers of biodiversity loss are the
economically motivated overexploitation of land, sea, and natural resources, as well as climate
change, pollution, habitat loss, and the introduction of invasive species (Jaureguiberry et al.,
2022). A timely reversal of this trend is critical, as early warning signs indicate that several
potentially irreversible tipping points are fast approaching (WWF, 2024). Several commitments
by states and international actors, most notably the Kunming-Montreal Global Biodiversity
Framework, aim at catalysing biosystem restoration and ‘bending the curve’ of biodiversity loss
(Lofqvist et al., 2023; Wauchope et al., 2024).

Problem Definition

Countries are currently off-track to meet their goals (Garel et al., 2024; NYDF Assessment
Partners, 2019, 2021) and progress in addressing biodiversity impact in company policies and
impact reporting has been limited (Skouloudis et al., 2019). In other words, ambition is high but
implementation is (s)low (Zu Ermgassen & Lofqvist, 2024). A key problem is that the costs to
maintain and enhance the state of biodiversity are externalised, leaving conservation and
restoration efforts dramatically underfunded (Deutz, et al., 2020; IPBES, 2024). To address this,
one critical aspect is scaling up finance for ecosystem restoration in the short term, as the
financing gap for biodiversity has been estimated to range from $598 billion and $ 1 trillion per
year (Deutz, et al., 2020; IPBES, 2024). Closing this ‘biodiversity finance gap’ is a key challenge
for public and private actors alike (OECD, 2024; Zu Ermgassen & Lofqvist, 2024). The key
financial mechanism that this work focuses on is scaling up private finance for biodiversity
through Biodiversity Credits (BC), an innovative financial mechanism that is considered
important, controversial and understudied (Zu Ermgassen et al., 2025). A BC is a certificate that
aims to represent a measured and evidence-based unit of positive biodiversity outcome that is
additional to what would otherwise have occurred (Biodiversity Credit Alliance, 2024a).

Aim and Research Questions

This work aims to contribute to the ongoing discussion among academics and
practitioners on ‘making credits work’ (Swinfield et al., 2024). This means that BC markets
and the schemes operating in them are designed in a way that benefits outweigh the harms
(Wauchope et al., 2024). For this to happen, the potential benefits and challenges associated
with developing biodiversity credit schemes need to be reviewed. Furthermore, more insights
are needed on what facilitates or obstructs the development of BC schemes on a structural and
operational level. To this end, the following research questions are advanced:

RQ1: How do biodiversity credit scheme developers and actors shaping their development
perceive the key drivers and incentives for establishing biodiversity credit schemes?

RQ2: How do biodiversity credit scheme developers and actors shaping their development
perceive the key barriers and challenges in developing biodiversity credit schemes?

Dripers are factors or developments that substantially affect the development of BC schemes
structurally. Incentives are motivations for actors to participate in the biodiversity credit market
on an operational level. Barriers are structural obstacles hindering or slowing the development
of BC schemes, and challenges are practical or conceptual difficulties that must be addressed
on an operational level to move the development of BC schemes forward.
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Research Design

The research process is structured into data collection via concise explorative research,
followed by semi-structured expert interviews. In total, 14 interviews were conducted,
which lasted 42 minutes on average. The response rate was 39 per cent. The interview
participants were determined through a process of strategic and snowball sampling, based on
the market mapping and focused on BC scheme developers based in Europe. Influential
organisations for the development of BC credits schemes partly were determined through a
market mapping (see Figure 1).

Biodiversity Credit Market — Mapping of Actors | Supply
ir, Demand
Local communities & Compensation Integrity
Indigenous People
Approval /
I Participation I
Credit
Lin. Capital Tsusmee Sale End Buyers
Funders / > Credit Schemes > Project > Consumers /
Investors Method Developer || Conversation/ Developers Gaovernments /
Fin. Return Restoration liees Corpe yrations
Influence  Legitimacy ,Dﬂm, Data leulms Pressure
Collection  yierification
Data Providers
Adirwrs drillicmeing Remote s‘eminv / eDNA RCgUIﬂt.D oy
Scheme Design (€ sensing - Public
Imaging / Aggregators
Directly involved in BC q 3 g
Sy e VAL Funders / Investors Actors influencing Scheme Design
scheme development - . K . . i
Governments / Private Investors / International Cooperation Agencies /
D Population expert interviews Cotporations Stakcholder Alliances / NGOs / Torums

Figure 0-1. Mapping of actors in the Biodiversity Credit Market
Source: based on Gradeckas (2024a, 2024b)

The interview data was coded, creating a granular coding structure of 11 codes, 52 sub-codes,
and 229 sub-sub-codes, and analysed using a framework that was developed from the literature
review. To facilitate the comparison of the drivers, incentives, barriers and challenges, a simple
agreement hierarchy was developed, differentiating between high, medium, and low agreement
(see Figure 3-4).

Main Findings

The key drivers enabling and facilitating the development of BC schemes are:

Political attention (high agreement),
Regulation (medium agreement),
BC as a voluntary contribution (low agreement),

YV V VY

and Reporting (low agreement).

The key incentives enabling the development of BC schemes by motivating actors to
participate in the BC market are:

Returns (high agreement),
Supply-chain management (medium agreement),
Risk management (low agreement),

YV V VYV

and attaining a Competitive advantage (low agreement)
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The key barriers perceived to slow and obstruct BC scheme development are:

» a Critical perception of credit-based approaches (high agreement),
» the recent Political climate (medium agreement),

» a Lack of enabling conditions (low agreement),

» and a Lack of institutions in the market (low agreement).

The key challenges that need to be overcome are:

» the Complexity of biodiversity (high agreement),

» the Fear of greenwashing (high agreement),

» the need to Create demand for credits (medium agreement),
» and Transaction costs (medium agreement).

Conclusion and Recommendations

The findings indicate that interest in BC scheme development is primarily driven by the
political attention BCs receive due to their potential to attract private investment to
biodiversity conservation and restoration. This continues to be a politically attractive
proposition, despite the shifting political climate. BC market schemes based on voluntary
contributions, opposed to attribution-based frameworks (such as Biodiversity Offsets), are seen
as a promising pathway but will need to be supported by institutional guardrails and regulations
ensuring market integrity. Motivation to engage with BC is primarily induced by reputational
benefits and potential financial returns from the sale of credits, with supply-chains and risk
management being a focus point for companies. Furthermore, the findings highlight that the
perception of biodiversity credits is shaped by the negative associations the interviewees showed
towards credit-related concepts and unfavourable market conditions, enforced by the absence
of institutions in the market. The inherent complexity of biodiversity challenges the
development of robust and scalable methodologies, leading to a fear of greenwashing
accusations and high transaction costs. Creating demand for BC is seen as a substantial challenge
that warrants attention to ensure the continuation of BC scheme development.

The findings call for a clear taxonomy of use cases and an integrity-focused terminology
for BC. This could enable the concept to stand on its own metaphorical feet, instead of being
defined through the characteristics of related concepts. Furthermore, the development of use
cases and an integrity-focused terminology is essential for BC to gain acceptance and conceptual
clarity.

Companies should consider biodiversity credits as an entry point to their engagement
with their biodiversity impact, potentially leveraging them as a cost-effective insurance
against biodiversity-related dependencies and risks in their business models.

Governments and supranational entities, such as the EU, are advised to take a more
active role in shaping the biodiversity credit market, establishing a robust and science-based
approach from the outset. In a European context, the expectation that the European
Commission will take the initiative warrants a close monitoring of ongoing policy development.

Further research is required to demonstrate how increased private financial flows into
biodiversity initiatives lead to durable biodiversity benefits to justify and maintain the political
attention. Further, the strategic interest, roles, and motivation of landowners and indigenous
communities performing land management warrant further research, as their engagement
presents a crucial contribution to the success of future conservation and restoration efforts.
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1 Introduction

Biodiversity underpins human well-being, ecosystem stability, and economic prosperity (IPBES,
2019). It sustains food, medicine, energy, clean air and water, disaster resilience, and cultural
values, forming the foundation of life on earth (IPBES, 2024). Even though its exact calculation
and reduction to a single unit remains elusive! (Magurran, 2021; Wauchope et al., 2024), the
global rate of biodiversity loss serves as a key indicator of receding ecosystem health, functioning
and resilience, making it a critical measure of planetary well-being (WHO, 2021, 2025). Its
alarming decline has been recognised as crossing a planetary boundary, one of the fundamental
thresholds that sustains the conditions for human existence on Earth (Rockstrém et al., 2009;
Steffen et al., 2015). Of these nine planetary boundaries, six have been crossed, significantly
increasing the risk of generating large-scale and potentially irreversible environmental changes
(Richardson et al., 2023). Understanding biodiversity loss as part of this poli-crisis underlines
the need for integrated solutions, instead of singular strategies that optimise for either climate
or biodiversity effects IPBES, 2024).

The main drivers of biodiversity loss are the economically motivated overexploitation of land,
sea, and natural resources, as well as climate change, pollution, habitat loss, and the introduction
of invasive species (Jaureguiberry et al., 2022). Key activities behind these drivers include the
conversion of land cover such as forests, wetlands and other natural habitats for agricultural and
urban uses (UNEP, 2023a). To exemplity, since 1990, approximately 420 million hectares of
forest, including 80 million hectares of primary forest, have been lost through conversion to
other land uses (FAO & UNEP, 2020). The loss of wetlands is estimated to be three times faster
than that of forests (Ceglar et al., 2023). Ensuring a timely reversal of these trends is critical, as
early warning signs indicate that several potentially irreversible tipping points, for example, a
collapse of the Amazon rainforest ecosystem, are fast approaching (WWF, 2024). The drivers
listed above need to be addressed together, including their interactions with each other, to
ensure a sustainable solution (Jaureguiberry et al., 2022).

The fundamental importance of conserving and restoring biodiversity has long been recognised
by the international community. This is exemplified by the 1992 UN Convention on Biological
Diversity (CBD) and the following Conferences of Parties (CoP), which aimed to formulate and
track global targets for taking action on biodiversity preservation and restoration (Seidl et al.,
2024). Several commitments by states and international actors followed, such as the Bonn
Challenge, the New York Declaration on Forests and, most notably, the Kunming-Montreal
Global Biodiversity Framework (GBF), aimed at catalysing biosystem restoration and ‘bending
the curve’ of biodiversity loss (Lofqvist et al., 2023; Wauchope et al., 2024). However, the
interim reports of these efforts indicate that only a fraction of the promised areas have been
brought under restoration, and countries are currently off-track to meet their 2030 restoration
goals (Garel et al., 2024; NYDF Assessment Partners, 2019, 2021). Furthermore, despite
numerous initiatives and pledges by the business community, there has been little progress in
terms of company policies and impact reporting addressing biodiversity impact (Skouloudis et
al., 2019). In other words, ambition is high but implementation is (s)low (Zu Ermgassen &
Lofqvist, 2024).

! Biodiversity is commonly understood to describe the patterns of abundance and rarity of species in a given dimension and
unit of study (Magurran, 2013, 2021). To describe these species distribution patterns, many indicators have been developed,
but due to high variability among the observed assemblages, none of them are universally applicable (Magurran, 2013). The
development of a single metric for biodiversity thus necessitates simplification and subjective judgement from the method
developer, which introduces methodological uncertainties (Wauchope et al., 2024).
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1.1 Problem Definition

Despite biodiversity being essential to human existence by supporting water and food supplies,
global health, and the stability of the climate, efforts to finance its conservation and restoration
remain dramatically underfunded (Deutz, et al., 2020; IPBES, 2024). From an economic
perspective, more than half of global GDP?is moderately or highly dependent on nature’ (WEF,
2020). In the face of these dependencies, it is unsurprising that economic actors tasked with
providing financial stability, such as central banks, have been outspoken about the risks of the
climate and biodiversity crisis, joining the calls for a transformation of the economic system
driving biodiversity loss (Bolton et al., 2020; Ceglar et al., 2023).

To address this, one critical aspect is scaling up finance for ecosystem restoration in the short
term, as the financing gap for biodiversity has been estimated to range from $598 billion and $1
trillion per year (Deutz, et al., 2020; IPBES, 2024). Closing this biodiversity or nature finance
gap is a key challenge for public and private actors alike and will depend on coordination and
cooperation between policymakers and market actors to develop effective political and
economic incentives (OECD, 2024; Zu Ermgassen & Lofqvist, 2024). Public budgets currently
finance most restoration efforts, but are considered too limited to close the financing gap on
their own (Lofqvist et al., 2023). At the same time, public spending accounts for $1.7 trillion of
financial flows that are considered ‘nature negative’, mostly in the form of subsidies that
perversely incentivise further declines (UNEP, 2023b; Zu Ermgassen et al., 2025). These are,
however, rough estimates, as data quality on public spending on restoration is considered poor,
indicating an even more outsized harmful impact of these subsidies (Zu Ermgassen & Lofqvist,
2024). While acknowledging the importance of redirecting public financial streams, this work is
focused on how more private finance for biodiversity conservation and restoration can be
generated to close the ‘biodiversity finance gap’.

For private commercial capital to aid biodiversity restoration efforts, investors need to multiply
their investments into viable projects and divest from assets with a nature-negative impact
(Cruz-Trinidad et al., 2024; UNEP, 2023b). These pathways can be segmented into two streams
of action: 1) financing and improving biodiversity projects by enhancing resource efficiency and
attracting financial flows, and ii) assessing the risks and impacts of current and future private
capital allocation on biodiversity (Cruz-Trinidad et al., 2024). For both, more research is needed,
as investors lack the necessary understanding of the opportunities and risks to make informed
decisions (Flammer et al., 2025; Karolyi & Tobin-de La Puente, 2023). This thesis focuses on
the first pathway, exploring financing and improvement of biodiversity projects through
Biodiversity Credits (BC), an innovative financial mechanism that is considered important,
controversial and understudied (Zu Ermgassen et al., 2025). This addresses a gap of research on
finance-led solutions in biodiversity finance research (Hutchinson & Lucey, 2024). The focus is
also motivated by the knowledge gap on how substantial efforts to slow and reverse biodiversity
loss, such as biodiversity conservation, would lead to opportunities to generate returns for actors
in the biodiversity space (Karolyi & Tobin-de La Puente, 2023).

2 While neither GDP nor the dependence on it can account for the diverse values of nature (Dasgupta, 2021; Pascual et al.,
2023), it arguably plays an important role in the financial discourse by putting a large number on the economic value of
biodiversity, signalling its importance to an audience of decision-makers trained to work with numbers.

3 The two terms ‘biodiversity’ and ‘nature’ tend to be used interchangeably; however, ‘nature’ is a broader concept encompassing
non-living things such as landscapes and watercourses, while ‘biodiversity’ refers specifically to the variability of living
organisms (Wauchope et al., 2024).
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A BC can be defined as a certificate that aims to represent a measured and evidence-based unit
of positive biodiversity outcome that is additional to what would otherwise have occurred
(Biodiversity Credit Alliance, 2024a). According to the Kunming-Montreal Global Biodiversity
Framework (2022) they are a key innovative financial mechanism to be developed and could be
one of the most important sources of finance for biodiversity initiatives (Antonelli et al., 2024)+.
To aid in realising this potential, the work contributes to the ongoing discussion among
academics and practitioners on ‘making credits work’ (Swinfield et al., 2024). This is understood
to mean that BC markets, and thus the schemes operating in them, must be designed in a way
that the benefits outweigh the harms (Wauchope et al., 2024). For this to happen, more research
on the political and economic dimensions of BCs is needed (Wunder et al., 2024).

1.2 Aims and Research Questions

Responding to this information and research gap, this thesis examines the perceptions of key
market participants from an economic point of view. The focus is on credit scheme developers
and actors shaping their development, as they are assumed to be in a unique position to provide
insights into the practical and strategic considerations that drive market formation and the
benefits and drawbacks of developing BC schemes. More specifically, the thesis examines how
key market actors perceive the emerging market's drivers, incentives, barriers and challenges to the
establishment of BC schemes and explores potential pathways to address them. The aim is to
contribute to ongoing efforts by academics and practitioners to understand the potential of BCs
to attract private capital to biodiversity conservation and restoration initiatives.

To address these aims, the following research questions are advanced:

RQ1: How do biodiversity credit scheme developers and actors shaping their development
perceive the key drivers and incentives for establishing biodiversity credit schemes?

RQ2: How do biodiversity credit scheme developers and actors shaping their development
perceive the key barriers and challenges in developing biodiversity credit schemes?

In this context, BC scheme developers are companies, non-governmental organisations, or
academic institutions that develop a methodology and/or the financial mechanism of a BC
scheme. Actors that shape the development of BC are multistakeholder alliances, or non-
governmental organisations, that interact with the developers, providing legitimacy and aiming
to influence scheme design. Drvers are understood as factors or developments that substantially
affect the development of BC schemes on a structural level. Incentives are understood as
motivations for actors to participate in the BC market on an operational level. Barriers are
understood as structural obstacles hindering or slowing the development of BC schemes, and
challenges are practical or conceptual difficulties that must be addressed on an operational level
to move the development of BC schemes forward.

1.3 Scope and Delimitations

The insights of this work are subject to the scope of observations and delimitations set. Firstly,
the scope of observations is limited to a part of the BC market, the observed actors within it,
and the interactions between them. Within this population, there are differences in the state of
development of their respective BC credit schemes, with some having launched multiple
projects, while others are developing their methodology. This presents a limitation to the
comparability of the actors’ insights.

4 Other innovative financial schemes laid out in Target 19(d) of the Kunming-Montreal Global Biodiversity Framework are
green bonds, biodiversity offsets, and payment for ecosystem services.
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Secondly, there is a spatial scope. Aiming for insights that are relevant on a European level, the
focus was on projects developed and executed in Europe, meaning to be informative for future
projects developed and executed with the same regional focus. As for the actors influencing the
development of BC schemes, the connection to European-based projects or BC related
policymaking was prioritised in the data collection.

Thirdly, there is a temporal limitation, as all interviews were held between the 21.02.2025 and
the 02.04.2025. As the market for BC develops quickly, the circumstances under which this
study was developed are likely to have changed substantially.

1.4 Ethical Considerations

The research design has been reviewed against the criteria for research requiring an ethics board
review at Lund University and has been found not to require a statement from the ethics
committee.

1.4.1 Honesty and Personal Integrity of the Researcher

This research is supported by the Collaborating Centre on Sustainable Consumption and
Production (CSCP), where the author is employed as a student assistant. The support of the
thesis by the CSCP is limited to providing access to material, provision of feedback and
introductions to collaborators working on the ‘Bio-Capital’ project. The author was free to
choose the angle of my work himself. Despite that, the research results are intended to be
informative for the Bio-capital project. Thus, a continuous critical reflection was maintained
during the thesis to avoid inappropriate influence over the decision-making process.

1.4.2 Ethical Responsibilities to the Subjects of Research

When researching a topic involving people, and even more when collecting data from people,
researchers need to anticipate ethical concerns that may become apparent during the study
(Creswell & Creswell, 2018). For this thesis, qualitative interviews with biodiversity finance
stakeholders will be conducted. These interviews are all voluntary. When talking and critically
reflecting about their practice, the interviewee needs to feel safe and trust the integrity of the
research process and that their data is stored safely and securely (Creswell & Creswell, 2018).
Accordingly, a form of consent, based on the European Code of Conduct for Research Integrity
(2023) were sent out prior to each interview. The consent form informs the interviewee about
the project, the use and storage of the generated data, including the use of the transcription
software ‘Otter AI’ and the sharing of the results, which needed to be signed by both parties
(see Appendix 1). All participants signed the form of consent. Participants were offered the
opportunity to review the interview transcripts and withdraw their participation in the study,
including after the interview, until the deadline of April 16th, 2025. To comply with Lund
University's GDPR rules, no sensitive data was recorded during the interviews. As the interviews
were voluntary and the personal information of the interviewees was pseudonymised, I do not
expect that there will be any harm to their privacy, reputation or dignity resulting from the
outcomes of the research.

1.4.3 Handling, Storage, and Availability of Data

All research data gathered was saved on my personal cloud and regulatly stored on a hard drive
to provide an offline backup. The access to this data will be, as recommended by the American
Psychological Association, stored for five years and then deleted to ensure that it cannot be
misappropriated later (Creswell & Creswell, 2018). The names of research participants were not
recorded, and the file names were coded for pseudonymity.
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1.5 Audience

Academic audience: This work is meant to inform the ongoing discussion about the potential
of BCs. Finance, Ecology, and Ecological Economics are indicating rising interest in research
on the practical implications of developing innovative financial mechanisms for biodiversity
improvements. Further, this work draws from and adds to the ongoing discussions around the
connection between BC, Biodiversity Offsets, and Carbon Credits.

Actors in the BC market: Project developers might be interested in an analysis of the
perspective of BC scheme developers and actors influencing their development. Potential
buyers will be interested in the strengths and limitations of BC schemes as an opportunity to
contribute to a nature-positive initiative. Local landowners and communities managing land
might be interested in the analysis of BC schemes as they can offer a way of generating income
and contributing to biodiversity conservation and restoration.

Regulators: The analysis of BC schemes could be of value to governments and regulatory
bodies aiming to work towards achieving their biodiversity conservation and restoration goals
through market-based mechanisms. For biodiversity-rich nations, an international BC market
can present an opportunity to attract the finance flows necessary to conserve and restore it.

1.6 Disposition
Chapter 2 (Literature Review): In this chapter, a narrative literature review was conducted to

develop an overview of the state of research related to BC, identify relevant theories, and
develop a framework of analysis, which is consequently applied to the reviewed literature.

Chapter 3 (Research Design, Materials, and Methods): This chapter gives an overview of
the research design, the methodology applied, as well as the data collection and analysis.

Chapter 4 (Findings and Analysis of the Reviewed Literature): This chapter presents the
insights of applying the analytical framework to the reviewed literature.

Chapter 5 (Findings and Analysis of the Expert Interviews): In this chapter, the findings
of the data collection and analysis are presented by applying the previously developed
framework.

Chapter 6 (Discussion): This chapter compares the findings to the insights in the reviewed
literature, highlighting novel insights as well as perceived gaps in the reviewed literature. Next,
the themes that were developed from the interview data are systematically reflected upon to
determine their focus on the topic of BC. Lastly, the limitations of this work are examined.

Chapter 7 (Results): This chapter summarises the findings by answering the research
questions, presents their practical implications and closes with recommendations for future
research.
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2 Literature Review

This review covers the state of research on biodiversity finance and the role of BC within it.
Further, it examines the connection between BC and Biodiversity Offsets (BO), risks connected
to BC, and the determining factors of BC development. The theoretical underpinning of the
framework is derived from a review of theoretical contributions from Biodiversity Finance,
Ecological Economics and Management Theory (Natural Resource-Based View).

2.1 Current Knowledge Related to Biodiversity Credits

A narrative literature review was conducted to give an overview of the current academic
understanding of BCs and to inform the development of the research method. The method of
a narrative literature review is well-suited for this thesis, as a full systematic review does not
meet the time restrictions, and the topic of biodiversity finance is situated between different
disciplines, complicating an exhaustive review (Snyder, 2019). The review started by assessing
the state of research on biodiversity finance. Relevant academic literature was identified by
searching for the key terms, such as ‘biodiversity finance’, ‘financial mechanism for biodiversity’,
and ‘drivers and barriers for biodiversity finance’ on Google Scholar. From there, the reviews
were extended using a backwards snowballing approach, identifying relevant contributions
within the initially reviewed papers (Webster & Watson, 2002). Furthermore, experts in
ecological economics were contacted to ask for literature recommendations. From there, the
focus was gradually narrowed down to the financial mechanisms and tools in biodiversity
finance, with BC as the centre. Consequently, the focus was enlarged again, following emerging
patterns of discussion points in the literature and analysing them in a synthesis matrix. The
reviewed literature was analysed qualitatively, inductively identifying patterns and accumulating
key insights in a synthesis matrix. From there, the research questions and the conceptual
framework were developed, building from the insights of the analysis and the review of
prevalent theories and conceptual frameworks of relevance to BC. This indicative process led
to the different themes forming this review's chapters.

2.1.1 State of Research in Biodiversity Finance

For this work, research on BC as a financial mechanism falls under the umbrella of biodiversity
finance. Hence, the starting point of this narrative literature review is biodiversity finance, which
means using private capital to finance biodiversity conservation and restoration and can be seen
as a subtopic of sustainable finance (Flammer et al., 2025). This does not imply a strict
methodological exclusion of the use of public funds but emphasises that the use of private
capital is the conceptual starting point.

Academic research on biodiversity finance remains neatly non-existent in high-profile finance
journals and is fragmented in authorship and outlets (Flammer et al., 2025; Hutchinson & Lucey,
2024; Karolyi & Tobin-de La Puente, 2023). Implicitly, the link between biodiversity and finance
has received little attention from academics (Garel et al., 2024). Furthermore, there is a gap in
research on finance-led solutions, despite them being understood as critical to the success of
scaling restoration efforts (Hutchinson & Lucey, 2024). A key reason for this gap is that the data
availability on biodiversity investments is poor for both public and private investments (Karolyi
& Tobin-de La Puente, 2023; Zu Ermgassen & Lofqvist, 2024).

In addition, Flammer et al. (2025) observe a lack of awareness of the role of private finance for
biodiversity among finance actors. The resulting problem for practitioners is that despite
growing interest from the private and public sectors, there is insufficient information available
and coordination between actors to make informed decisions about expected risks, rewards, and
impact (Flammer et al., 2025; Karolyi & Tobin-de La Puente, 2023). To exemplify, Flammer et
al. (2025) point to the lack of knowledge among project developers about the preferences and
6
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requirements regarding eligibility criteria and reporting requirements of investors. Vice versa,
investors tend to lack knowledge about the local markets where the projects are developed and
the challenges that developers face (Flammer et al., 2025; Karolyi & Tobin-de La Puente, 2023).
Regarding biodiversity conservation and restoration projects as investment opportunities,
researchers point to a lack of robust and widely accepted metrics for measuring biodiversity and
diverse project goals, ranging from the protection of one charismatic animal from extinction to
the protection of peatlands (Karolyi & Tobin-de La Puente, 2023; Wunder et al., 2024).

In summary, biodiversity finance can be seen as an emergent field of research that starts by
using private capital to finance biodiversity conservation and restoration. Key problems are the
lack of research on finance-led solutions to biodiversity loss, information deficits between
investors and developers, and a lack of widely accepted standards for measuring biodiversity.

2.1.2 Biodiversity Credits in Biodiversity Finance

A key problem that biodiversity finance deals with is closing the ‘biodiversity finance gap’, which
is a widely understood concept, aiming to describe accurately the shortfall of annual investment
needed to address biodiversity loss globally (Deutz et al., 2020; Seidl et al., 2024; Zu Ermgassen
et al., 2025). BCs are discussed as one innovative financial mechanism that could drive private
investment into biodiversity conservation and restoration efforts, hence contributing to closing
the biodiversity finance gap (Chausson et al., 2023; Wauchope et al., 2024; Wunder et al., 2024;
Zu Ermgassen et al., 2025).

Biodiversity is a complex concept that relies on a range of factors. The global political effort to
address its loss translated into four commonly agreed-upon goals and 23 targets, formulated in
the GBF as a global vision leading to humans existing in harmony with nature (Convention on
Biological Diversity, 2022). Consequently, different formulations and estimations exist for the
biodiversity finance gap, depending on the methodological choices of which goals, targets, and
actions to include (Seidl et al., 2024). A highly cited estimation, published by the Paulson
Foundation (Deutz et al., 2020), includes a broad range of actions laid out by the CBD, which
entails meeting the protected area targets, managing invasive species, and transforming key
sectors that impact biodiversity. Deutz et al. (2020) concluded that additional annual funding,
from $US599 billion to $US824 billion, is needed, about seven times what is currently being
spent. The EU spends an estimated 0.1% of its annual budget on biodiversity, ranking currently
as the region that spends the smallest share of its national budget on biodiversity, alongside
Latin America (UNEP, 2023b; Zu Ermgassen et al., 2025). Arguably, these estimations are used
as a sign of direction, moving the discourse from increasing visibility of biodiversity within the
economic system towards taking concrete action to address the lack of finance flowing towards
it (Seidl et al., 2024). This will require, among other actions, increased investment of private and
public capital in biodiversity conservation and restoration IPBES, 2024). To achieve this, Green
Bonds, Nature Credit Swaps, Payments for Ecosystem Services (PES), BOs, and BCs are
mentioned as innovative solutions for attracting private capital (Convention on Biological
Diversity, 2022). It is also important to note that while additional private capital will be needed,
the ‘biodiversity finance gap’ can only be closed if it is accompanied by a redirection of current
spending, particularly in agriculture and other high-impact industties, and improvements in the
effectiveness of current spending (Cruz-Trinidad et al., 2024; Deutz et al., 2020; Seidl et al.,
2024). In order to narrow the analytical focus to the subject of this study, this literature review
will focus mainly on BCs and offsets and the link between the two mechanisms, drawing on
insights from other market instruments, such as PES, only when discussing theoretical aspects
of environmental market-based solutions (Vatn, 2015).

A BC is a certificate that aims to represent a measured and evidence-based unit of positive
biodiversity outcome that is additional to what would otherwise have occurred (Biodiversity
.
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Credit Alliance, 2024a). This definition was brought forward by a UNDP-led working group
tasked with developing a unifying definition. Earlier definitions refer to a BC as a commodified
and quantified improvement in biodiversity (Bull & Strange, 2018). The terms BC, token, and
certificate are often used interchangeably (Wunder et al., 2024).

The function of a BC is to represent the delivery of additional protection and conservation gains
that actively enhance the state of biodiversity (Milner-Gulland et al., 2021; Wunder et al., 2024).
Regarding the measurement of this delivery of a ‘unit of positive biodiversity outcome’, there is
no agreement on a specific and unifying ‘unit of nature’ as shown by Wauchope et al. (2024),
who review the underlying mechanisms of BC schemes. This is due to the complexity and
dependency of biodiversity on its local context, making it challenging to measure and compare
across different locations (Wauchope et al., 2024; Wunder et al., 2024).

Moving from the biodiversity measurement towards producing a tradeable unit brings additional
conceptual and methodological challenges, introducing sizable uncertainties (Wauchope et al.,
2024). A BC is only created once the measured unit is ‘marketed’, meaning that it is embedded
into an economic ‘mechanism’, which can be based on a contribution or attribution logic.
Contribution, in this context, means that BC cannot be used to balance out or ‘offset’ a negative
impact to achieve a ‘net’ claim (Wauchope et al., 2024). Attribution models build the contrast
to this, as they are based on assessing a negative impact, on which the requirement to ‘offset’
this impact is determined (Wunder et al., 2024).

2.1.3 Connection of Biodiversity Credits and Biodiversity Offsets

BO can be seen as a subcategory of BC (Zu Ermgassen et al., 2025). In other words, if there is
a government scheme for offsets, then credits can serve as the unit that one needs to acquire
on the market to perform the offset (Zu Ermgassen et al., 2025). The lack of a universally
accepted taxonomy of BCs and BOs complicates the usage of the terms. Arguably, BC is
understood to mean certificates (tokens etc.) used in a contribution mechanism, also referred to
as a voluntary market, and BO is understood to mean certificates used in a regulatory and
attribution-based mechanism.

There are spillovers and blurring between BC and BO, as both are conceivable in various
measurement methods and voluntary and mandatory mechanisms. Accounting in detail for
benefit attribution to the buyer of the credit, the divisibility between the actions performed, and
the respective ecosystem the scheme is placed, results in a complicated taxonomy (Wunder et
al., 2024). An important difference between BC and BO is that the latter faces the particular, or
additional, challenge of defining equivalence between biodiversity losses and gains (Swinfield et
al., 2024). In other words, to correctly calculate a BO, one must calculate the damage's impact,
the restoration effort's impact, and the relationship between the two. BCs, on the other hand,
when applied in accordance with the mitigation hierarchy, are only used for additional
restoration and conservation efforts (Wauchope et al., 2024). This implies that ‘only’ the
additional biodiversity benefits of the intervention itself need to be measured and reported.

While BC have received a lot of traction over the last few years (Wunder et al., 2024; Zu
Ermgassen et al., 2025), biodiversity experts are cautious about their future, stating that there
might be a role for markets in attracting capital for conservation and restoration, but they will
only be part of the solution (Wauchope et al., 2024). Furthermore, the creation of a potentially
pootly executed market-based instrument can lead to counterproductive unintended outcomes
(Lim et al., 2017). The expressed caution about the potential and impact of BCs warrants a
review of the risks that are associated with them.
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2.1.4 Risks Associated with Biodiversity Credits as a Financial
Mechanism

In the assessed literature, risk emerged as a defining characteristic of BC These risks are partly
intrinsic to biodiversity conservation and restoration efforts and partly intrinsic to financial or
market mechanisms. They range from financial risks faced by investors and operational risks
for the project developers to structural risks for the ecosystems affected (Flammer et al., 2025;
Garel et al.,, 2024; Lofqvist et al., 2023). Their connection to BC as a financial mechanism is
decisive for their listing in this review.

Ecological systems are complex, which makes it hard to measure how companies affect nature
or how effective nature-positive actions are (Wauchope et al., 2024). This uncertainty often
clashes with what investors want: simple, low-risk opportunities with clear outcomes (Flammer
et al., 2025; Garel et al., 2024; Zu Ermgassen et al., 2025). Following Flammer et al. (2025), the
higher the risk in a biodiversity-focused financial transaction, the higher the return must be for
investors to take their chances on the deal. This incentivises project developers, for whom the
number of credits issued forms at least part of the success of their business model, to overstate
the positive benefits their actions achieved (Swinfield et al., 2024). This projected tendency to
‘over-credit’ through dubious accounting methods can, in the absence of external regulatory
oversight, lead to a loss of investor confidence if the promised results do not materialise
(Lofqvist et al., 2023; Swinfield et al., 2024). Another issue that might arise from the primary
focus on investment returns within the design of a restoration project is that they come at the
expense of social and ecological outcomes (Flammer et al., 2025; Lofqvist et al., 2023). Measures
to reduce the risks of biodiversity-focused financial transactions using public finance, such as
‘blended finance’, have led projects with higher ecological outcomes when compared to purely
privately financed ones (Flammer et al., 2025). Phrased differently, neither the investors, nor the
developers of biodiversity projects, will automatically prioritise or ensure biodiversity returns, if
left to their own devices.

An important operational risk for conservation and restoration projects is the prioritisation of
reporting over proving additionality by establishing robust counter-factual scenarios (Zu
Ermgassen et al., 2023). This means that while the results of a restoration or conservation action
may be correctly reported, it cannot be established that the action taken caused the observed
biodiversity benefits and that these would not have occurred regardless of the action taken.
Adding to this is a potential self-selection bias that is inherent to conservation and restoration
projects that involve actors with an intrinsic motivation to perform an action that is considered
nature-positive (Garcfa-Amado et al., 2011). While this is a commendable attitude to have, it
can mean that the payment the project implementer receives from the BC mechanism was not
the cause of the behaviour change, and thus the BC scheme did not lead to additional
biodiversity gains (Zu Ermgassen et al., 2023).

Another risk of relying on BC for financing conservation and restoration efforts lies in
limitations and biases in the conservation funding process, introduced or enhanced by the
reliance on market mechanisms. A review of 14,600 conservation projects over 25 years points
to ineffective funding allocation, leaving the severely threatened groups, such as amphibians,
with little or ever-decreasing support (Guénard et al., 2025). Simultaneously, animals that were
considered ‘charismatic’ were able to receive financial support that far outweighs their relative
importance on a systemic level (Guénard et al, 2025). In the carbon market, a similar
misalignment of funds has been noticed, with forests receiving an outstanding amount of
attention and funding, distracting from other ecosystems with a potentially higher impact on
emission reductions (Antonelli et al., 2024).
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On a systemic level, the politically attractive notion of creating and publicly promoting a new
market that draws private finance for biodiversity restoration and conservation carries the risk
of communicating the illusion of effective action, while the drivers of continuing biodiversity
loss remain unaddressed (Wunder et al., 2024). Phrased differently, BCs could draw attention
away from more effective, but politically less attractive initiatives, such as reform of current
subsidy schemes (UNEP, 2023b).

Some of the aforementioned risks can be addressed through governance design, best practices,
and enforcement of regulatory standards. However, due to the complexity of ecosystems, deep
uncertainties that cannot be entirely removed will remain (Wauchope et al., 2024). It is therefore
an open question whether BC will lead to an outcome in which the achieved benefits will
outweigh the harm (Wunder et al., 2024). While the concept of risk is not present in the angles
of its analysis, the thesis nevertheless aims to take into account the risks listed above in its
suggestions for practical implementation. To conclude the review of the current knowledge
related to BC, the determining factors in the development of BCs.

2.1.5 Determining Factors for the Development of Biodiversity Credits

Three main themes were determined regarding BC's future development: the need for strict and
legally binding government oversight via regulation, implementing the lessons from the
voluntary carbon market (VCM), and the implementation of robust and science-based methods.

Zu Ermgassen et al. (2025) see a need for profound state intervention to enable upscaling while
achieving positive ecological outcomes, which includes significant public policy changes and
public investment. For Wauchope et al. (2024), who also demand government intervention, the
focus is on ensuring that companies act according to the mitigation hierarchy to mostly avoid
negative impact, instead of offsetting it. Furthermore, BC should only be bought based on a
contribution model (Wauchope et al., 2024). Adding to that is the demand of Lofqvist et al.
(2023), who prefer a contribution model over offsets and seek strong policy mandates,
advocating for a mandatory contribution approach instead of a voluntary one.

Regarding CC markets, researchers point to various issues of relevance for BC schemes. While
the EU Emission Trading System, a mandatory cap-and-trade market system, is seen as a
positive example (Lofqvist et al., 2023), the VCM is mentioned as a source of lessons on
problems to avoid (Antonelli et al., 2024). One problem with VCM is that, in the past, projects
have been designed to generate as many carbon credits as possible, regardless of the
environmental or social consequences (Antonelli et al., 2024). An infamous example of that is a
project that planted eucalyptus trees in the savannah, hurting the local ecological system through
the introduction of an invasive species (Antonelli et al., 2024). Avoiding the negative perception
of the VCM as a market populated by low quality, risky, volatile and non-additional projects is
seen as key for the developing BC market to avoid accusations of greenwashing(Swinfield et al.,
2024).

The integration of science-based design principles into BC schemes is considered a mandatory
condition for net positive contributions to the state of biodiversity by BC schemes (Wauchope
et al., 2024). Developing these principles has been an ongoing effort. Wauchope et al. (2024)
analysed a variety of BC schemes methodologies and Swinfield et al. (2024) contrast the current
state of BC with the desired science-based approach. Wunder et al. (2024) draw lessons from
non-credit-based policy and mechanisms and Zu Ermgassen et al. (2025) synthesise five ‘golden
rules’ for the development of BC schemes from the history of related market mechanisms. The
considerable attention given to the technical side of BC development motivated the framework
of this thesis to assess the structural and operational conditions in which BCs operate, to
potentially add an insightful layer of analysis.

10
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2.2 Theories and Conceptual Frameworks for Biodiversity Credits

This thesis aims to develop a framework that is based on the applicable theoretical contributions
from Biodiversity Finance, Ecological Economics, and Management Theory (Natural Resource-
Based View) to explain the factors shaping the development of BC schemes. These theories
were chosen as they were found to be closely connected to the problem statement and the
concept of BC. The created conceptual framework is applied to the reviewed journal articles
and consequently to the findings of the data collection.

2.2.1 Biodiversity Finance

To understand how the financing for biodiversity works structurally, the approaches forwarded
by Cruz-Trinidad et al. (2024), Zu Ermgassen & Lofqvist (2024) and Flammer et al. (2025) were
relied upon. The first introduces a framework that captures four broad strategies for biodiversity
finance. The second provides an overall overview of how to finance biodiversity and the last
introduces a conceptual framework that lays out how private commercial capital might assist
biodiversity restoration.

According to Flammer et al. (2025), BCs are a suitable monetisation mechanism for various
kinds of natural capital asset types: forests, natural parks, wildlife protection, genetic resources,
coastal ecosystems, and oceans (incl. coral reefs). In other words, natural capital ought to be
given a financial value so that it is considered when making decisions based on financial
calculations. One way to practically achieve this monetisation is through ‘bundling’, which
means attaching a biodiversity benefit to an existing financialised good to raise its value and
hence provide an incentive to the maintenance and restoration of biodiversity (Flammer et al.,
2025). Other insights that are taken from the analysis of Flammer et al. (2025) are the risk-
return-impact connection that they found in biodiversity finance deals. They argue that riskier
projects need higher return expectations and that investors favour higher returns and smaller
sizes over higher impact, meaning that there is a bias in biodiversity finance towards small
projects in geographical areas that are considered low risk, with projects that promise high
financial returns and low positive environmental impact (Flammer et al., 2025; Lofqvist et al.,
2023). To increase the impact of projects Flammer et al. (2025) foresee a role for the state to
come in and provide public capital to provide guarantees or de-risking mechanisms to improve
the risk-return-impact ratio in such a way that private capital is deployed. Furthermore, Flammer
et al. (2025) make the point that in biodiversity projects, ambiguity is a problem that exists next
to risk. According to them, risk refers to uncertainties described by known probability
distributions. Ambiguity, however, refers to situations where probabilities are unknown. From
a financial perspective, ambiguity presents a barrier to an investment, as can be seen by the
analysis of biodiversity finance deals analysed by Flammer et al. (2025). Blended finance,
meaning public spending, is often focused on funding investigations that remove ambiguity, to
make the project more investible (Flammer et al., 2025).

2.2.2 Ecological Economics

From an economic perspective, one key reason for biodiversity being underfinanced is its
location at an “intersection of several market failures” (Deutz et al., 2020, p. 11). This means
that the monetisation of biodiversity is posing sizeable challenges, as the services provided by
biodiversity are non-exclusive and the costs caused by the wasteful consumption of natural
capital have to be borne by everyone (Karolyi & Tobin-de La Puente, 2023). In other words,
biodiversity is best viewed as a public good, but the public spending available to maintain it is
far from what has been estimated to be needed (Deutz et al., 2020; IPBES, 2024; Karolyi &
Tobin-de La Puente, 2023). It is against this backdrop of lacking public spending that the
creation of an environment market ought to be considered (OECD, 2004), not as a neoliberal
political tool of rolling back an existing regulatory structure to facilitate capital allocation
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through the marketisation of previously un-marketed aspects of social life (Castree, 2008a,
2008b). The point for BC is that they are seen as one tool in a toolbox of solutions to address
the ‘biodiversity finance gap’ and are not thought to come at the cost of another action, but in
addition to and in concert with other solutions (Deutz et al., 2020).

Next to the issue of public spending, which is focused on costs, one can also apply a focus on
the services that biodiversity provides, which can be defined as assets that provide flows of
ecosystem services (Heal, 2004). Not accounting for these services leads to a ‘wedge’ between
the prices paid for the goods produced from them and their social worth (Dasgupta, 2021). It
is this wedge, this unaccounted dependency, that is behind the push of investors to get insight
into the disclosures of entire value chains (Dasgupta, 2021). The disclosure, for example, as part
of the sustainability reporting process of a company, serves as a “substitute for imperfect
markets” (Dasgupta, 2021, p. 0).

Creating a market for biodiversity, in this case BC, is concerned with putting a framework in
place in which the assumed self-interested behaviour of stakeholders leads towards an
environmentally beneficial outcome (OECD, 2004). In its ideal form, a market for biodiversity
creates demand for areas in near-pristine form through protection and restoration (OECD,
2004). This demand could be induced by the realisation of actors that biodiversity is already
serving as a productivity driver, ensuring food system resilience, and insurance against natural
disasters, such as new forms of diseases (Heal, 2004). Furthermore, the loss of every species,
even the ones that are deemed unimportant in current understanding, can have immensely costly
consequences in the long term because of the complex interdependencies between species
(Heal, 2004). Companies would thus be induced to voluntarily invest in action to protect and
restore biodiversity, as they stand to benefit from its preservation and are exposed to the risks
of its degradation. This demand can then be met with BC, which certifies that an action leading
to additional biodiversity protection or restoration has been performed.

Demand could also be created by state mandate, creating a mandatory market for BC, as defined
by (Koh et al., 2019). Mandatory markets for BC have existed in the past in various national BO
schemes, which, for this work, are defined as one possible use case for BC. For this theoretical
discussion, the key difference between BO and BC schemes is that the former relies on state
mandates to internalise conservation costs into development projects (Koh et al., 2019). It is
therefore an attribution-based mechanism that ‘internalises’ the costs relative to the impact that
actors cause on biodiversity. Hence, the price of the BO depends on the costs of the
management measures taken to comply with the regulatory requirements, rather than an
estimated value of biodiversity (Koh et al.,, 2019). Upon critical review, the ‘market’ for BO
resembles more of an economic instrument to impose a fee for the destruction of biodiversity
(Vatn, 2015).

Next to demand, for a market for BC to emerge, a new commodity must be created and
established, meaning that it has a stable legal status and recognised technical properties, making
it transferrable between agents (Ferreira, 2017). These conditions raise additional technical
problems of commensurability, meaning the degree to which biodiversity can be exchanged for
other forms of capital, and commodification, meaning the transformation of biodiversity into
an object of trade (Espeland & Stevens, 1998; Koh et al., 2019). As there is no global regulatory
framework for BC, these issues are left to the market actors and voluntary standards to be
addressed. In the absence of state authority, the BC market is thus one that is allowed to self-
discipline (Cashore et al., 2005). Markets that are allowed to self-discipline can impose significant
transaction costs on both buyer and seller, as resources need to be spent to determine the quality
of the claim (OECD, 2004). If BC developers are unable to convey credible information about
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the quality of the credits, this can lead to the consumers' perception that the worst-case is the
most likely, which is known as the ‘lemons effect” (Akerlof, 1978).

2.2.3 Natural Resource-Based View

To understand the strategic behaviour of companies in the BC market, specifically what drives
their demand for BC, the natural environment resource-based theory is considered analytically
helpful. This theory develops the perspective that valuable, costly to copy company resources
and capabilities provide key sources of long-term competitive advantages, further by aiming to
integrate the constraints of the natural environment (Hart, 1995). This translates into a vision
of the market in which companies are constrained by and dependent upon the ecosystem in
which they operate (Hart, 1995). Under these conditions, showcasing that their business model
does not harm the environment can be seen as a ‘social licence to operate’ (Moffat et al., 2016)
and a positive impact can be seen as a resource offering a potential competitive advantage (Hart,
1995). Since BC represent claims on additional biodiversity protection or restoration, their
attainment could present a strategy for companies to maintain their social legitimacy or
potentially develop a competitive advantage. Another version of this argument is the Porter
Hypothesis, which argues that the internalisation of environmental concerns by companies does
not necessarily lead to a loss of competitiveness but can lead to ‘win-win’ solutions (Houdet et
al., 2012; Porter & Linde, 1995). Commonly cited advantages of internalisation of environmental
concerns include reduced energy and material consumption, enhanced corporate image, access
to new markets, and the promotion of technological and organisational innovation
(Hermundsdottir & Aspelund, 2021; Houdet et al., 2012).

Another approach to understanding the strategic behaviour of companies in the BC market can
be drawn from research into their interaction with biodiversity and ecosystem services (Houdet
et al., 2012). In this context, the preventative approach is advanced as a strategic behaviour that
reacts to prohibitive costs being put on biodiversity to motivate sustainable land management
practices (Houdet et al., 2012). The emergence of BC, especially within a mandatory economic
mechanism, such as attribution-based BO schemes, can in this logic be seen as a ‘sign of things
to come’ — presenting an incentive for companies to engage with BC to be prepared for eventual
large-scale legislations (Zu Ermgassen et al., 2025).

After reviewing the current knowledge on BCs and the theories and conceptual frameworks for
BCs, this chapter concludes by presenting the conceptual framework of this thesis and applying
it to the literature reviewed. By applying the framework to the literature reviewed, the overall

review is enriched by the analysis from a specific perspective focused on the development of
BC schemes.
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2.3 The Conceptual Framework for this Work:

Drawing from the research problem formulation and the literature review, a conceptual
framework for this thesis is advanced. Drivers and incentives are understood to enable and facilitate
the development of BC schemes. They are separated by their influence level, with drivers located
towards the structural level and zncentives on the operational level. This is not envisioned as a
clear-cut separation, but a continuum that acknowledges overlap. Barriers are understood as
structural or systemic obstacles hindering or slowing the development of BC schemes. Challenges
also slow down and obstruct the development of the BC credit scheme by causing practical or
conceptual difficulties that must be addressed to move the development of BC schemes

forward.
Driver Structural Barrier
ot A
5 z
< =1,
2 84
L Enabling & Facilitating Biodiversity Slowing & Obstructing
Enabling & Facilitating LCIEdit Schemes Slowing & Obstructing
: :
& ! 6
Incentive Operational Challenge
Ecological Biodiversity Natural Resource
Economics Finance Based View

Figure 2-1. Visualisation of the conceptual framewortk

The framework is applied to the reviewed literature (see below) and the collected interview
data (see Findings and Analysis). This enables a comparison between the identified themes
that locates gaps and challenges assumptions of the reviewed literature (see Discussion).
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3 Methodology

This chapter gives an overview of the research design, the methodology applied, as well as the
data collection and analysis.

3.1 Research Design

The thesis employs a qualitative research design and methods. It is based on a constructivist
wortldview that emphasises understanding as its goal of inquiry and finds that knowledge can be
achieved through the coalescing around consensus (Lincoln & Guba, 2011). The qualitative
study of market actors in the emerging BC market through a constructivist lens assumes that
these actors shape the imaginary concept of ‘market’ through their subjective and partial
understanding of it (Kessler, 20106). It is precisely this understanding that is aimed to be assessed
through the explorative and expert interviews.

The research process is structured into data collection via concise explorative research
consisting of grey literature review and one explorative expert interview, followed by the semi-
structured expert interviews. The interview data was coded and analysed, applying the
framework that was developed in the literature review. The results from the findings are then
discussed by comparing them to insights from the literature review.

Literature Review |

Explorative Expert

Greyv Literature Review ]
¢ Interview

" ‘

Semi-structured Expert Interviews
L
Coding and Data Analysts
L
Application of the Framework &
L
Finding and Analysis
L
Discussion <—

Figure 3-1. Flowchart depicting the research process
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3.2 Methodology and Data Collection

3.2.1 Qualitative Research

Following Creswell & Cresswell (2018), conducting qualitative research enables the researcher
to explore a social problem by interpreting the meaning of data. Therefore, the research
questions will be answered through an inductive process of analysing data collected in expert
interviews (Jain, 2021). The experts are interviewed in their role as BC scheme developers or
actors influencing the development of BC schemes. Their role is also shaped by their position
within their respective organisation (see Table 3-1). Conducting interviews with actors having
different roles serves as a form of ‘crystallisation’, breaking the phenomenon of BCs into
different aspects and angles of observation, “just as a crystal breaks a ray of light into a
spectrum” (Alvehus, 2024, p. 68).

Explorative Research

This thesis set out to study innovative financial mechanisms to increase the flow of finance into
biodiversity conservation and restoration initiatives. As studying innovative financial
mechanisms and their development involved many unknowns, an explorative approach was
undertaken to get an initial insight into potentially relevant actors and recent developments in
the biodiversity finance market (Jain, 2021).

The exploratory research was conducted in two steps. The first step was to map public and
private financial mechanisms for biodiversity based on reports published by institutions
recognised in the field of sustainable finance, such as The Paulson Institute (2020), the UNEP
(2023b), the World Bank (2020, 2024), and the OECD (2024) (Young & Castro, 2021). The goal
was to get an understanding of the potential scales and the linkages between public and private
financing mechanisms for biodiversity (Grabbe & Moffat, 2024; Zu Ermgassen & Lofqvist,
2024). In addition, official and thematically relevant statements by high-ranking EU officials or
institutions, published in text form, were evaluated (Directorate-General for International
Partnerships, 2024; Von der Leyen, 2024). This was done to understand which mechanisms are
currently considered relevant by policymakers.

Based on this review of secondary data, BCs were determined as the focus of analysis. A
mapping of market actors was conducted to understand the dynamics of this emerging market
and determine relevant BC scheme developers and actors influencing their development. The
market mapping was informed by reviewing reports and market analysis of the emerging BC
market (Biodiversity Credit Alliance, 2023, 2024b; Pivin et al.,, 2022; Sarsfield et al., 2024,
Waterford et al., 2023; WEF, 2023). Further considered were well openly accessible academic
conferences in biodiversity finance, industry knowledge databases, and market mappings of
biodiversity offset providers (Gradeckas, 2024a, 2024b; Zu Ermgassen, Hawkins, et al., 2025).
The analysis of the reports also informed the development of the questionnaire of the
interviews, as they gave an indication of current knowledge gaps and disagreements among
market participants.

Secondly, an exploratory expert interview was conducted with a Senior Biodiversity Policy
Expert when the focus on BC had been established. This interview served as an external source
of knowledge and provided contextual knowledge about the European BC landscape and the
target group (Doringer, 2021). It further informed the development of the interview questions
for the semi-structured expert interviews. The explorative expert interview supplemented the
review of secondary literature on biodiversity finance, highlighting the development of the BC
market as a recent phenomenon generating a lot of activity and expectations.
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Semi-structured expert interviews

The expert interview is a method of qualitative empirical research that aims at exploring or
collecting data about a specific field of interest has been a widely discussed and developed
qualitative method in political and social research since the 1990s (Déringer, 2021; Meuser &
Nagel, 2009). The interview methodologies applied in this work were explorative expert
interviews and semi-structured expert interviews. In any interview, meanings and
understandings are created in an interaction, producing situated and topic-centred knowledge
(Edwards & Holland, 2013). Exploratory expert interviews are used to gain knowledge and
orientation in a little-known field (Déringer, 2021), which is why this interview type was
conducted early in the process, allowing the attained knowledge to influence the development
of the data analysis framework of the collected data. An interview is considered semi-structured
when the researcher has prepared an interview guide before, aiming to generate knowledge
within a pre-determined framework (Creswell & Creswell, 2018). The interview guide was
informed by the themes and the framework that emerged from the literature review and slightly
adapted to the role of the individual participant (see Appendix 2 and Appendix 3). In total, 14
interviews were conducted, which lasted 42 minutes on average. The position, organisation, and
the focus area indicate the perspective and area of activity of each participant. Their positions
are not issued as official statements by their respective organisations.

Table 3-1. List of interview participants, ascending order based on interview date (21/02/25 — 02/04/25).

Nr. Position Organisation type & Classification Focus Area

Central &
Eastern Europe

Nature Conservation NGO
Actor influencing BC Development

1 Senior Policy Adviser

2 Senior Researcher Public Research Institution Western
BC Scheme Developer Europe

3 Senior Biodiversity Adviser International Cooperation Agency Global
Actor influencing BC Development

4 Founder & Lead Biodiversity Research Consortium Western
BC Scheme Developer Europe

5 Biodiversity Policy Analyst International Economic Cooperation Agency Global North
Actor influencing BC Development

6 Consultant Carbon and Biodiversity Consultancy Western
BC Scheme Developer Europe

7  Project Officer Nature Charitable Organisation Global
BC Scheme Developer

8  Senior Adviser for Public Environmental Policy Office Global

Biodiversity Markets Actor influencing BC Development

9  Chief of Staff Environmental Service Company Global
BC Scheme Developer

10 Global Coordinator for Nature Conservation NGO Global

Biodiversity Credits BC Scheme Developer

11 Co-Founder & Chairman Social Economic Enterprise Global
Actor influencing BC Development

12 Nature Lead Global Environment Agency Global
Actor influencing BC Development

13 Global Coordinator Voluntary Stakeholder Alliance Global
Actor influencing BC Development

14  Research Collaborator Voluntary Stakeholder Alliance Global

Actor influencing BC Development
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Role of Participants

In scientific research, experts are individuals whom the researcher believes have knowledge that
is not otherwise available in the field of study, and the interview is designed to retrieve (Meuser
& Nagel, 2009). BC scheme developers and market actors influencing the development of BCs
were chosen as the population for expert interviews because of their position and function in
the market (see Figure 3-2).

Biodiversity Credit Market — Mapping of Actors | Supply
T Demand
Local communities & | Compensation Integrity
Indigenous People
Approval /
I Parlicipation I
Credit
Lin. Capital Tssuance Sale End Buyers
Funders / > Credit Schemes Project > Consumers /
Investors Method Developer || Conversation/ Developers Governments /
Fin. Return Restoration Liees Corporations
_ Lepitmacy Data Data | ) Pressure
Influence &l g i Claims
1 Colleetion yrerification
Data Providers
Rl bl Remole %eminv / eDNA RCgUI?lt.UIS/
Scheme Design 1€ Sensig - Public
lmaging / Aggregators
Directly involved in BC e q q
ieectly nvo ved in Funders / Investors Actors influencing Scheme Design
scheme development - . . . . .
Governments / Private Investors / International Cooperation Agencies /
D Population expert interviews Corporations Stakcholder Alliances / NGOs / Forums

Figure 3-2. Mapping of actors in the Biodiversity Credit Market

Source: adapted from Gradeckas (20244, 2024b)

Investigating the perspective of developers is understood as an zuside-out perspective on the
development of BC schemes, which is supplemented by an outside-in perspective provided by actors
that influence the development of the market. The way that these actors exercise their influence
differs, ranging from providing best practices to advocating for the implementation of a certain
governance architecture. The underlying assumption is that the drwers, incentives, barriers and
challenges shape the development of BC schemes as these must adapt to the influences, or signals,
coming from the outside.

3.2.2 Sampling

The interview participants were determined through a process of strategic sampling and
snowball sampling (Alvehus, 2024). The strategic sampling was based on the market mapping
and focused on BC scheme developers based in Europe, who were contacted via Email,
LinkedIn, and their website contact forms. The BC schemes that the respondents are working
on are at different stages of development, potentially providing insights into the barriers and
drivers that developers face at different stages of development. As the market for BC is at an
early stage, the sample of biodiversity scheme developers in Europe is limited (Wunder et al.,
2024; Zu Ermgassen et al., 2025). BC scheme developers were therefore asked to provide at
least two interview participants, enabling a deeper understanding of each developer. The criteria
for involving actors that influence BC scheme design were that their respective organisation has
a workflow connected to BC.
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3.3 Data Analysis

Qualitative data analysis aims to identify patterns, themes, and social meaning in the collected
data through a process of dissection and rearrangement (Creswell & Creswell, 2018). Part of the
complexity and richness of a qualitative study is that the data collection, analysis and writing of
initial findings happen simultaneously (Creswell & Creswell, 2018). Adding to the complexity is
that the text data collected is too rich and dense to be analysed in its entirety, necessitating a
process of segmenting and coding (Creswell & Creswell, 2018).

To achieve this, the analysis was conducted in the five-step process laid out by Cresswell &
Cresswell (2018). Firstly, the data was organised and prepared by transcribing interviews
digitally, using the transcription software ‘Otter AI’. Secondly, the data was scanned, reflecting
on its overall meaning, depth, and credibility. Thirdly, the data was coded by parting the data
into chunks or text segments, which are then categorised and labelled. The codes: driver, incentive,
barrier, challenge, and role of credits were deductively determined through the literature review and
the codes organisation and role, opportunities, examples, outlook, credit schemes, and market were developed
inductively throughont the analysis. Furthermore, sub-codes were determined inductively, leading to
a granular and detailed coding structure of 11 codes, 52 sub-codes, and 229 sub-sub-codes (see
Figure 3-3, for the complete coding structure, see Appendix 4). The coding was done in digital
format, using the qualitative data analysis software NVivo.

Codes (11) - Deductive & Inductive
Deductive: Barriers, Challenges, Drivers,
Incentives, Role of Credits
Inductive: Credit Scheme, Examples, Market,

Outlook, Opportunities, Organisation and
Role

Sub-codes (52) - Inductive

For example, sub-codes of Challenges:

Complexity of Biodiversity; Fear of
Greenwashing; Creating Demand for Credits;

Transaction Costs

Sub-Sub-codes (229) - Inductive
For example, sub-codes of Transaction Costs:
Lack of Track Record; Long Development
Times; Price Determination; Reliance on

Intermediaries

Figure 3-3. Simplified visualisation of the coding structure with indication of deductive and inductive coding

Fourthly, by relying on the framework developed in the literature review, the coded chunks are
clustered and rearranged into four themes, which display multiple perspectives and are
evidenced by quotes. Those themes that showed strong interrelations with the schemes of the
framework were integrated into the four main themes to increase their explanatory power.

Lastly, the established themes are represented following the framework to convey the message
of the findings. To weigh the strength of agreement among participants with a certain theme,
they are ranked in a simple structure (low, medium, high agreement). Low agreement means that
fewer than a quarter of the interviewees were found to agree, and that the existing agreement
was spread among diverse parts of the theme. Medium agreement is claimed when a quarter to half
of the interviewees agree, accounting for how aligned their positions are through a qualitative
evaluation. Hzgh agreement is the case when more than half of the interviewees agree, and the
qualitative assessment of their position aligns (see Figure 3-4).
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Figure 3-4. Visualisation of the levels of agreement

Following the analysis of the collected data, the findings are discussed and compared to the
literature to make the connection between the analysis and the conclusion (Alvehus, 2024). This
comparison is done based on the alighment of the identified themes in the literature review and
the interview data. To establish how the findings contribute to answering the research questions
and contribute to alleviating the issues established in the problem definition, they are reviewed
systematically (Alvehus, 2024). Furthermore, a critical reflection of the methodological,
theoretical, and external limitations is performed, transparently laying out strengths and
weaknesses of the approach taken to enable a possible repetition of the study (Creswell &

Creswell, 2018).
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4 Findings and Analysis of the Reviewed literature

In this section the key insights from the analysis of the reviewed literature are listed. This
includes the drivers, incentives, barriers and challenges, according to the methodological framework
of the thesis. This sets the foundation for the discussion of the findings, comparing the insights

of the assessed literature with the expert interviews.

4.1 Drivers and Incentives for the Development of Biodiversity Credit

Schemes

The following drivers and incentives were identified by applying the framework to the reviewed
literature. They are sorted by theory with the most explanatory power.

Table 4-1. List of all drivers and incentives identified in the literature review. Sorted by theory with the most

explanatory power
Theory Name Type Summary
Biodiversity | Emerging reporting Driver EU Taxonomy, TNFD, and other impact reporting
Finance standards on Nature standards are attracting more interest in nature impact

impact disclosures (Lofqvist et al., 2023)

Reporting push from | Incentive = Push from larger investors to conduct biodiversity

investors reporting on nature impact and nature risk exposure, if
they want to maintain the investment (Hutchinson &
Lucey, 2024; Wauchope et al., 2024). Using BC could be
patt of TNFD/ESG efforts (Wundet et al., 2024)

Financial returns Incentive = Biodiversity and carbon co-credits are suitable for

from trading BC private and corporate investment because their value is
likely to rise with increasing global climate change and
deteriorating biodiversity (Tedersoo et al., 2024)

Ecological = Technological Driver Technological progress lowers the costs of biodiversity
Economics | progress lowers assessments and consequential impact reporting, for

Transaction Costs example, eDNA (Tedersoo et al., 2024)

Track record of Driver Market mechanisms are given a track record of being

market mechanisms scalable and familiar to market actors (Delaconte et al.,
2024; Swinfield et al., 2024; Tedetsoo et al., 2024).

Transfer of wealth Driver BC could lead to a wealth transfer as biodiversity is more

from North to South abundant in the Global South, but there is a risk of
reproducing inequalities (Wunder et al., 2024)

Political attention Driver Increasing public awareness, demand for political action
on addressing biodiversity loss, lack of trust in
government's ability to possess the capacity to address
the problem through increased public spending (Zu
Ermgassen et al., 2025). International attention and
agreements, working groups and early legislative
schemes (US, UK, Colombia, Australia) (Wunder et al.,
2024). The prospect of regulatory engagement, ideally in
a legal international framework and supported by public
regulators, would “greatly stimulate further market
development” (Wunder et al., 2024, p. 23).

Natural Strategic corporate Incentive | With BC, companies can boost their profile and
Resource- | behaviour marketing by using credits to claim contributions to
Based View improving the world's biodiversity (contribution-based),

address regulatory impact offsetting cost-effectively
(attribution-based), and invest in efforts that enhance
biodiversity and resilience in their supply chains
(Antonelli et al., 2024; Lofqvist et al., 2023).
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Preventative Incentive = Hedging against regulatory risk (Wunder et al., 2024)
approach - Risk

hedging

Preventative Incentive | Companies reconsider impact avoidance (Wunder et al.,
approach - Cost 2024)

avoidance

4.2 Barriers and Challenges to the Development of Biodiversity Credit
Schemes

The following barriers and challenges were identified by applying the framework to the reviewed
literature. They are sorted by theory with the most explanatory power.

Table 4-2. List of all barriers and challenges identified in the literature review. Sorted by theory with the most
explanatory power
Theory Name Type Summary

Biodiversity = Data gaps Challenge = Lack of data on financial and impact returns of conceptual
Finance opportunities, such as BC (Zu Ermgassen et al., 2025)
Demand Challenge = How reporting standards, will translate into demand for BC
sources has not been established (Zu Ermgassen et al., 2025)

Ecological Ownership Barrier Complexity of ownership of land, which includes also values,
Economics | rights traditions, customary laws (Antonelli et al., 2024)

Regulatory Barrier Demand side (investors) seek a high degree of confidence that
uncertainty there will be a market; supply side: regulatory uncertainty was
seen as a large barrier to the enrolment of land managers into
delivering conservation land management (S. Zu Ermgassen
et al., 2025)
Transaction Challenge = Establishing baselines and counterfactuals (additionality) with
costs cutrent technology is challenging (Wauchope et al.,, 2024). At
times, the baselines themselves are shifting, complicating the
identification of endangerment status (Mehrabi & Naidoo et
al., 2022).
Measurements are complex and costly; each ecosystem has
multiple components and layers that must be accounted for
(Tedersoo et al., 2024). Analysis of applied metrics showed
that there is no unified approach to developing,
implementing, and weighing measurement metrics (Holmes et
al., 2023; Wauchope et al., 2024), which is seen as slowing
down the development of BC (Tedersoo et al., 2024)
Context Challenge = Analysis of offset schemes showed that uniform rates across
dependency all areas across various environments can result in a vast
difference in effectiveness. At worst, it can encourage the
wrong activities in the wrong places (Mancini et al., 2024). A
proposed general principle is that ignoring the natural
variability of the environment will always impair the
effectiveness of the often limited funds available for
environmental improvement (Mancini et al., 2024). However,
highly localised and specialised measurements can present a
trade-off with fungibility, making it harder to commodify and
thus trade BC (Wunder et al., 2024).
Information Challenge = Sellers do not want to identify that they have sold low-quality
deficits drive products, and buyers do not want to risk liability exposure.
down market When buyers cannot (do not want) to establish the quality of
quality the product, the market becomes dominated by lower-end
quality products (Swinfield et al., 2024).
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Private finance prioritises cost-efficiency over social and
environmental objectives, indicating a trade-off between these
goals instead of a 'win-win'. Furthermore, the monitoring and
impact evaluation spending is insufficient (Zu Ermgassen &
Lofqvist, 2024).

Landowners who have already been implementing similar
measures are more likely to participate in a scheme, or enrol a
forest/landscape that was not under threat, as in the case of
various carbon schemes (Swinfield et al., 2024)

4.3 Visualisation of the populated framework

By populating the framework with the drivers, incentives, barriers, and challenges determined in the
literature review, their respective positioning regarding their level of influence is displayed.
Drivers and incentives are understood to enable and facilitate the development of BC schemes,
while barriers and challenges slow and obstruct it (horizontal arrows). To differentiate between the
drivers, etc., the level of their influence is introduced, differentiating between the structural and
the operational (vertical arrows). The position of the respective drivers, etc., thus indicates on
which level actors are exposed to their influence. Furthermore, the colour of each tile links them
to one of the theories underpinning the framework. This linkage indicates which theory is found
to have the most explanatory power, meaning that it is found to be the most helpful at
understanding the effect of the respective theme.
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Figure 4-1. Framework populated with drivers, incentives, barriers, and challenges based on reviewed literature
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5 Findings and Analysis of the Expert Interviews

This section presents the data collection and analysis of the data collected in the interviews
through the framework. As depicted in Figure 5-1, drivers and incentives are understood to enable
and facilitate the development of BC schemes, while barriers and challenges slow and obstruct it
(horizontal arrows). To differentiate between the drivers, etc., the level of their influence is
introduced, differentiating between the structural and the operational (vertical arrows). The
position of the respective driver, etc., thus indicates on which level actors are exposed to their
influence. Furthermore, the colour of each tile links them to one of the theories underpinning
the framework. This linkage indicates which theory is found to have the most explanatory
power, meaning that it is found to be the most helpful at understanding the effect of the

respective theme.
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Figure 5-1. Visualisation of findings within the analytical framework
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5.1 Drivers

Drivers are understood as a factor or development affecting the BC schemes' development on a
structural level by enabling or facilitating their development. Po/itical attention was identified as
the driver with the highest agreement, underpinned by international agreements and the notion
of attracting private finance for biodiversity conservation and restoration efforts. Regulation,
meaning state intervention in the BC market in the form of a state-created mandatory market
scheme, or an integration of BC mechanisms into existing legislation, found medium agreement.
The driver BCs as voluntary contributions found low agreement. It summarises the demand for BC
based on voluntary contributions, derived from a responsibility of companies to contribute,
based on their abilities. Reporting, meaning an increased push for impact reporting is driving
attention towards BC scheme development, found low agreement as a driver among the
participants of the expert interviews.

Table 5-1. Summary of drivers, theory with the most explanatory power, and level of agreement

Theme Sub-Theme Theory Agreement
Driver  Political Attention Ecological Economics High
Regulation Ecological Economics Medium
BCs as Voluntary Contributions Natural Resource-Based View Low
Reporting Biodiversity Finance Low

5.1.1 Political Attention (high agreement)

The political attention that BC receives has increased in recent years, especially since the last
two Conference of Parties (CoP) of the Convention on Biological Diversity (CBD), where BC
was mentioned as one of the ways to the biodiversity finance gap (2, 3, 4, 5, 6, 10, 11, 13). The
adoption of the Kunming-Montreal Global Biodiversity Framework (GBF) at the CoP in 2022
is pinpointed as the key event after which the conversation about biodiversity began to be held
in a consensus way (13) and global interest in BC “exploded” (3). From the global stage of the
CoP, BC “has gotten to every level of government |[...] so I think there is certainly a level of
general awareness” (3). While BC themselves are not new, their inclusion in a global target is a
novelty (11). Therefore, a key driver for the development of BC schemes is their definition as an
innovative financial mechanism in the CBD protocol (12, 13, 14) and their ability to contribute
to these global targets (2, 4, 7).

Based on the GBF, countries in the Global South are including BC in their national biodiversity
finance plans as one of the instruments they will use and are reaching out to international
umbrella organisations, such as the BCA: “to ensure they are prepared by the time the market
kicks off” (13). In this context, BC are considered to have high potential, but they are still in the
process of piloting and testing (10). Countries in the Global North (namely Sweden, Germany,
Finland, and the Czech Republic) “are all coming in” (13), providing finance and support for
the project globally (13). The EU is assumed to be looking into setting up a European BC market
or helping promote it (11, 13). If the 193 states that signed the GBF are serious about
compliance with their targets, BC present an efficient way to do so by mobilising private
resources (4). On the corporate level, the GBF is “the starting point looking at how a company
can really contribute to global objectives for biodiversity” (6). At the 2024 CBD COP in Cali,
Colombia, the Taskforce on Nature-related Financial Disclosures (TNFD) officially introduced
BCs as a relevant tool for biodiversity finance in their discussion paper on nature transition
plans (13). If standards, such as the TNFD, are increasingly recognised by states, this would
strengthen the case for BC (4).

Part of the excitement about BC comes from the notion that they would be able to draw private
finance into biodiversity conservation and restoration, as public budgets are assumed to be
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“under pressure due to policy demands and high levels of debt” (5), meaning that there are
limits to how much public finance for biodiversity can be scaled up (5). In the case of the EU,
the public budgets are shrinking, and the next Multiannual Financial Framework (MFF), the
budget of the EU, is expected to be up to 20 per cent smaller than the last one, raising the
pressure on the European Commission to find solutions outside of the MFF (1). The EC is
expected to publish their framework for a market or a standard in the summer of 2025 (11) and
is perceived to be interested in the topic (1, 11). Nevertheless, the capacity that is dedicated to
this topic is considered “extremely low” (1), and governments all over the world “seem to be
forgetting about their climate commitment and biodiversity commitments” (7). Conclusively,
the political interest is perceived as high, but concrete concepts beyond the tried and tested
national offset schemes were not identified.

5.1.2 Regulation (medium agreement)

Regulation, meaning state intervention in the BC market in the form of a state-created
mandatory market scheme or an integration of BC mechanisms into existing legislation, is
expected to be a strong driver for the BCM (1, 4, 5, 8, 10, 12). There is partial agreement that
policy requirements and strong regulatory oversight can be a strong driver of BC (4, 5, 10), and
they are perceived as a “big factor that will create demand” (10). Interviewees point to countries
where BC related policies are considered more advanced, such as Australia and Colombia,
meaning that the governments of these countries are more involved and demanding (10).
Existing regulations, such as the EU Nature Restoration Law, are also identified as key drivers
for developing BC schemes, as member states are expected to consider using such schemes
within their compliance strategies (12).

The agreement that mandatory markets will be the primary source of demand comes from 1
and 8, but the underlying assumptions about the role of voluntary markets differ. For 1, the
expectation towards the voluntary market is extremely low, indicating that the demand can only
come from a mandatory market, which should be contribution-based, ruling out an attribution-
based market. Interviewee 8, by contrast, expects regulatory markets to serve as models for
voluntary ones: “We think that regulatory markets will be models for voluntary markets |[...] so
we think that demand will be along these lines” (8). This is precisely the opposite of the
previously introduced notions that voluntary contribution-based markets will lead to mandatory
markets (1, 2, 4, 6), highlighting the divergence of opinion about the development of BC
schemes. Interviewee 12 finds a synergy between these positions, as the voluntary market will
be important for North-South transfers. In contrast, regulatory markets will be drivers of demand
for domestic markets, which they both support (12).

5.1.3 Biodiversity Credits as Voluntary Contributions (low agreement)

The demand for voluntary contributions by companies or other financial actors presents a driver
for the development of BC schemes. Being voluntary, companies are assumed to be motivated
to purchase these credits due to a form of “social control” (2) that is derived from the GBF.
The agreement is understood to put a responsibility on all members of signatory states to
contribute to biodiversity based on their abilities (2). A contribution approach has a broader
scope than an attribution approach (such as offsets), as actors without a direct impact on
biodiversity are expected to contribute, based on their ability to do so (2).

Presumably, there are actors in the private sector who are interested in contributing to
biodiversity (5). Nevertheless, buyers willing to invest significant sums in BC have not been
noticed yet (3). The type of company capital companies will use to acquire BC remains uncertain
(3, 5). Voluntary contributions by companies that do not significantly impact nature are
considered a Corporate Social Responsibility (CSR) or philanthropy objective, for which
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interviewee 5 finds that “it feels a little bit exaggerated how much they can drive investment”
(5). Furthermore, CSR certifications have existed for many years, indicating that the interest in
BC as another type of CSR contribution is limited (3).

Regulatory contribution, meaning contribution enforced by state authority, does not exist;
companies can only claim their contributions as voluntary for now (6). Therefore, a way forward
for the contribution-based model is starting with a small voluntary scheme, which is considered
more politically feasible (1) and could then be scaled into a larger, mandatory scheme (1, 2, 4,
0): “There have already been major changes that started voluntarily in the past” (2). In an EU
context, the understanding of the EC's current formal and informal standards is that “they are
looking into a voluntary scheme just because they need to start small in order to get bigger one

day” (1).

A change of perspective regarding the direction of demand for voluntary contributions was
suggested by representatives of indigenous communities, who suggested that demand for BC
could come from some of the indigenous communities they are working with (12). Possibly,
these groups would be inclined to use revenue, which they received from the exploitation of oil
and gas on their lands, to put that revenue back into biodiversity. “It could be that there is a
very different trajectory for these markets than what I am assuming” (12). More concretely,
indigenous communities across the US damaged their territory with extraction and might want
to reinvest in biodiversity elsewhere in the wotld, which would be a different concept of where
demand might come from (12).

5.1.4 Reporting (low agreement)

Reporting, here meaning companies disclosing the impact on nature of their operations or
investments, is seen as a driver to the development of BC schemes as it forces companies to
measure, report, and then address their impact. Specifically, large companies are facing
requirements to report on their impact, risks, and actions (6). As mandatory and regional
reporting requirements, such as the CSRD, are perceived as “being slowed down” (8), voluntary
reporting standards, such as TNFD or SPTN, remain (8). The fact that reporting, such as
TNFD, is voluntary does not mean that it is entirely arbitrary. As it becomes more the norm,
more investors will want to see it, and companies will have to address their impact: “There is
not an option [...| we are moving in a new direction. It is an enormous shifting” (8). In this
view, companies will complete impact assessments under voluntary frameworks such as TNFD
or mandatory regulations. After addressing avoidable impacts, residual impacts would remain,
for which BCs could be used, positioning them as an attribution tool, similar to carbon credits
(8). However, many companies do not have a natural accounting system in place yet, meaning
they are not ready for thorough impact assessments, voluntary or mandatory, making ignoring
the issue a convenient option (8).

5.2 Incentives

Incentives are defined as mechanisms or motivations for actors to participate in the BC market.
The conceptual difference to drivers is that they affect the behaviour of the market participants
of the BC market more directly and at the operational level. The thematic analysis of the
interviews showed that most participants see reputational or financial returns as the main incentive for
buyers and suppliers to engage with BC scheme development. Supply-chain management found
medium agreement. This zncentive summarises that companies are increasingly motivated to
invest in biodiversity protection and restoration within their supply chains, potentially relying
on BCs as an instrument. Risk management, meaning that companies aim to reduce operational
and legislative risks by engaging with BC, found low agreement. As did the zncentive competitive
adyantage, which suggests that BC could be part of a unique product or service offering.
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Table 5-2. Summary of incentives, theory with the most explanatory power, and level of agreement

Theme Sub-Theme Theory Agreement
Incentives Returns Biodiversity Finance High
Supply Chain Management Natural Resource-Based View Medium
Risk Management Natural Resource-Based View Low
Competitive Advantage Natural Resource-Based View Low

5.2.1 Returns (high agreement)

Returns, meaning potential reputational benefits or financial returns (2, 5, 8, 9, 10, 11, 12) are
the main zncentives to engage with BC. Companies that purchase BC can use them as credible
claims of their nature investments towards their stakeholders (2, 5, 8, 9), aiding their branding
and talent recruitment (10) and sending a signal to their clients or users (7, 11). Investors looking
for a financial return on their investment see the emerging BCM as a high-risk opportunity, an
assessment derived from the trajectory of the carbon market (11). Financial returns are expected
to come from the sale of credits (11, 12), not from any form of speculative trading. Trading
itself is rejected emphatically as it is assumed that it keeps the flow of resources from reaching
the developers (1, 10). Landowners and communities managing land that qualifies for BC
schemes are signalling interest in participating, incentivised by the additional income this could
provide (8, 10). Ensuring the participation of these communities is seen as essential for the long-
term success of a BC scheme (7, 10).

5.2.2 Supply Chain Management (medium agreement)

Companies are increasingly motivated to invest in nature-based solutions, particularly
biodiversity protection and restoration within their supply chains. This trend reflects a broader
recognition of maintaining healthy ecosystems, such as standing forests, which are crucial in
producing essential ecosystem services like rainfall (3). A more tangible zncentive to invest in the
maintenance and restoration is the growing understanding that companies, especially those with
supply chains in the agricultural sector (4), are “strictly dependent on biodiversity health” (11).

The term insetting, which is a term that has been adopted from the climate discourse (5), has
“often been speculated as a potential source of demand” (12). While the term has yet to be
clearly defined for biodiversity (5), it is described as the process by which companies identify
dependencies on biodiversity or nature services in their supply chains. Such natural services
could be pollination or the provision of clean water, which are essential to the company's supply
chain and therefore need to be maintained by avoiding and reducing impacts on them (5, 6, 11,
12). BC is one way to reduce this impact (5, 7). Beyond insetting as a form of impact reduction,
BC could also enhance the respective value chain, or the value chain improvements add to the
CSR actions of the company (7).

5.2.3 Risk Management (medium agreement)

Companies are incentivised to act on biodiversity, potentially using BC, to reduce material risks
to their business model posed by biodiversity degradation and regulatory risk, meaning the
impact that future biodiversity-related regulations can have on their finances (4, 7, 7, 8, 11).

Material risks result from companies' direct reliance on biodiversity, such as agricultural
practices that rely on pollinators, or a company that relies on nature-based barriers against
natural catastrophes, such as mangrove forests that protect against flooding (8). ““The materiality
argument will matter. It does matter. Some people think it is the only thing that matters” (8).
Exposure to businesses with business activities that are harmful to nature can also present a risk
to institutional investors keen on keeping their constituents’ content (8). On the same note,
investing in biodiversity can increase your business model's ot service offerings' resilience (4, 7)
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and even open new business opportunities, such as climate and biodiversity adaptation finance.
Insurance companies could take an interest in BC as a long-term risk management approach
towards climate catastrophes and food supply issues, linked to climate and biodiversity
interventions (7).

Engaging with the development of BC schemes and their regulatory context is seen as a way for
companies to hedge against regulation and financial risk (7, 8, 11). Companies aim to anticipate
future regulations to be “regulation ready” (11) and ahead of their competitors in understanding
the regulatory impact on their finances (7). Under the assumption of a mandatory market
scheme in which BC are priced highly, companies could consider reducing their impact instead

®-

5.2.4 Competitive Advantage (low agreement)

Investors of BC projects could gain access to new markets and attract a reputation, thus gaining
a competitive advantage (4, 7). A proposed example is a Swedish car company. Their car division
holds a small market share and sees sustainability as one of its competitive advantages (7). The
car company is therefore assumed to be interested in developing the BC market and hence,
participated in the BC related events of a BC scheme developer (7). On a product or service
level, companies can use BC to offer nature-enhanced service offerings (7), which, utilising the
BC as a certification, can attract investors and be embedded in a local biodiversity strategy (2).

5.3 Barriers

In this context, barriers are understood as structural or systemic obstacles that hinder or slow the
development of BC schemes. The Barrier that was observed to have the highest representation
in the interview data and found high agreement is the etical perception of credit-based approaches.
This presents a Barrier to the development of BC schemes, as their perceptions are weighed
down by negative sentiments about related concepts. The recent shift in the political climate
regarding climate change and sustainability in general found medium agreement as a Barrier. A
lack of enabling conditions, summarising a range of unfavourable market conditions, found low
agreement, as did the lack of institutions in the market. This Barrier describes how the absence of
state-led engagement obstructs the development of the BCM.

Table 5-3. Summary of all barriers, theory with the most explanatory power and level of agreement

Theme Sub-theme Theory Agreement
Barriers  Critical perceptions of credit-based Ecological Economics High
approaches
Political climate Ecological Economics Medium
Lack of enabling conditions Biodiversity Finance Low
Lack of institutions in the market Ecological Economics Low

5.3.1 Critical Perceptions of Credit-Based Approaches (high
agreement)

Most interviewees expressed a critical perception of credit-based approaches (1, 2, 3, 4, 6, 7, 8,
10, 12, 13). These ranged from negative opinions about the effectiveness and transparency of
the VCM (1, 12) to criticism of how previous market schemes treated communities of
indigenous people (8, 12, 13) to sentiments against the concept of offsetting (2, 4, 6, 7, 9, 10,
11). The characteristics of credits, meaning some form of marketable debt, and the
characteristics of the VCM and BO schemes carry over to the assessment of BC. This presents
a Barrier to the development of BC schemes, as their perceptions are weighed down by negative
sentiments about related concepts.
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Perceived Failures of Carbon Markets Undermine Trust in Biodiversity
Credits

The interview data clearly shows that most BC scheme developers and actors influencing their
development perceive see BC and CC as connected, despite their methodological differences,
and perceive that connection as a Barrier for the development of BC (1, 2, 3, 4, 6, 7, 8, 10, 12,
13). “We believe that it is unfortunate that, because of having carbon credits, many people
immediately identify BC with CC. Carbon is completely different, of course” (10). The
connotation of BC with CC presents a barrier to the development of BC credit schemes, as the
typological similarity binds them together, regardless of their conceptual differences, and the
negative perception of CC weighs BC down. The performance of carbon markets, especially of
the VCM, is seen by “most stakeholders” (1) as an “extreme failure” (1). Extrapolating from
that, voluntary markets for BC are seen critically as: “there is absolutely no way such a complex
thing as nature could work in a safe way” (1). The argument is that the VCM, which deals with
a simpler unit of biodiversity, failed to deliver a nature-positive outcome. The market for BC,
which deals with additional complexity (see Complexity of quantifying biodiversity), is thus
expected to fare even worse.

This negative assessment of CC is argued to keep companies and other stakeholders from
engaging in the BC market (3, 12). Companies are found to “have been burned from the carbon
side” (3), and stakeholders indicate that “I frankly did not want to get into the credit space
because I had a lot of concerns” (12), referring to the carbon space. The most poignant
problems of the carbon markets were the unjust treatment and disownment of indigenous
communities, leading to distrust towards BC (8, 12, 13). Those indigenous groups that oppose
BC scheme development see them as: “the new front for the way that conservation has been
used to deprive people of resources and land, just like that has happened occasionally with
carbon” (8). The term ‘credit’ itself is found to carry negative connotations for indigenous
people, as they are assumed to “get fearful the moment you talk of credit because it is like a
bank” (13). The negative connotation of the term ‘credit’ led two scheme developers to move
away from the term (2, 4, 6, 7) and another one, having debated it several times” (10). Further
criticism levelled against the concept of ‘credits’ is that they are traded (1, 10), which is assumed
to lead to the capture of revenues by those intermediaries conducting the trading: “basically, the
money never went to the ground” (1).

Moderate assessments are that: “there is still a bit of mistrust, apprehension, and fear of what
happened in the carbon space” (13) and “unfortunately, there has been some bad press” (10).
Demand for CC suffered due to several articles released in 2024 offering valid criticism: “but
with some points that were based on articles that were not peer reviewed and some may say are
a little bit exaggerated” (7). This is found to be counterproductive for the overarching goal of
increasing finance for nature, as “we end up shooting ourselves in the foot because we want to
purest approach to everything” (7). Sensationalist reporting about CC is seen as an important
contributing factor to the negative sentiments levelled against CC and, in turn, also against BC.
“When we say it’s all rubbish and does not work, that is damaging [...] for the entire market (7).
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Negative BO Associations Dominate the Conceptual space for Biodiversity
Credits

The distinction between BC and BO is not formally identified by an organisation such as the
BCA (13, 14). Offsets could be one specific use case of BC, that is, a) compliance-based, b) used
to cancel out an impact, and c) applied local-to-local (14).
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Figure 5-2. Simplified BC taxonomy, based on the market they are sold in

BC could then be seen as an umbrella term, which includes all types of credits that are then
further defined by their use case or the market that they are sold in (14). Following this logic,
BO are one sub-group of BC, and thus not representative of the entire concept. Yet, the negative
connotation of BO (2, 4, 6, 7,9, 10, 11) carries over to the assessment of BC. This is partly due
to the term ‘credit’ as: “We see the word credit as specifically meaning a compensation and it
has a strong link with offsetting” (7). Partly it is due to the concept of BO themselves: “We do
not want any offsetting [...] If we do compensation, this is not going to close the funding gap
at all. This is just allowing for more destruction” (1). In other words, providing companies with
a licence to destroy biodiversity if they compensate for it. Further: “We have strong sentiment
against offsets” (2), “the concept of offsetting raises a lot of criticism” (4), and “there is a lot of
resistance to offsets” (8). Attribution-based concepts, such as BO or ‘footprints’, also draw
criticism as they increase the challenge of measuring the impact compared to contribution-based
schemes (9, 10). BOs need to be held to a higher standard because they need to be ‘like-for-like’
(13), meaning that the intervention to restore biodiversity must be equal to the biodiversity loss
that occurred. This ‘ecological equivalence’ (5) is perceived as an issue that caused an extensive
discussion around the methods and metrics applied (5) and is seen as a source for greenwashing
risks (10). Contribution-based BC only need to prove the impact of the biodiversity
intervention, which could facilitate the development and verification process of these schemes
compared with BO (3, 11). Regarding offsetting schemes on an international scale (“Local-to-
Global”), the assumption is that “the majority of people agree that offsetting on an international,
global scale should not be done” (7).

However, the critique of offsets is not univocal among the interview participants. While eight
recognised the resistance to offsets, they argue that: “offsets are useful if they are used correctly,
rather than the very superficial misunderstanding that they are just a way for companies to go
and get permission to destroy nature” (8). Adding that: “the question is what happens without
any offsetting scheme in place [...] the standard is that [biodiversity] is going to be destroyed
and nothing ever happens” (8). Despite this positive take on BO, 8 also argues that companies
want to avoid the term. Conclusively, BO's negative connotation directly affects BC scheme
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development as it defines the mental model of how BC are understood to work; interviewees
indicate that stakeholders are reluctant to engage with any BC scheme because of their negative
perception of BO (2).

5.3.2 Changing Political Climate (medium agreement)

This barrier encapsulates a broader shift happening on a global scale that consists of several
interconnected developments. For once, the US government no longer supports the climate
agenda, including biodiversity (3, 4, 11, 12). Furthermore, there are sweeping budget cuts among
Western countries that are not limited to the US (12): “There is just not a budget line for doing
something for the public good” (12). Additionally, geopolitical developments are considered
more pressing and crowd out biodiversity, which needs political attention to enact policies,
incentives, or tax cuts (3). However, within this unfavourable political climate, a contribution-
based political vision complementary to offsets and supported by local actors needs to be

developed (2, 4, 6).

There is no traction and no willingness in the public or in the government to spend public
money directly to pay landowners without leveraging private finance (12). However, there is a
budget line for setting up a market that draws money, even though this is inefficient (12). This
can present the way forward for a BC market that may not be efficient, but one of the few
accepted policy solutions in the current political environment (12). There is also the possibility
that biodiversity will not be caught up in the broader downwards trend, as 13 argues that: “The
interest in the nature space is still going strong [...] people value nature more than before” (13).

5.3.3 Lack of Enabling Conditions (low agreement)

The development of BC schemes is hindered by a lack of conditions that enable or facilitate
their integration and scaling within a BC market framework. These conditions are: fragmented
property rights (7), entry and scaling barriers (12), lacking fungibility (7), lack of capacity,
oversupply (7, 12), and lack of liquidity (9). The variety of issues mentioned are considered
individually insightful, but agreement among the participants on a specific issue was low.

Fragmented property rights result from the location of BC projects in areas with many different
smallholders, among whom coordination can be challenging (7). By going bottom-up, you can
recruit an increasing number of people, potentially creating corridors between different project
areas (11), but you also need to manage a lot of different opinions (7).

In projects with a narrow biodiversity focus struggling to get accreditation, entry and scaling
barriers were found in projects, which present a “big entry barrier to the market” (12). Examples
include Savimbo, an indigenous-led credit scheme developer, which may be difficult to scale
without external accreditation (12).

Fungibility, meaning the ability of an asset to be exchanged with another asset of the same type,
does not seem to exist between different BC schemes (7). This implies that BC from different
developers cannot be compared to one another, which would be essential for any type of price
formation to take place within a market. Interviews argue, however, that while many people
point to fungibility as a barrier, it is unclear if fungibility is essential (13).

Countries in the Global South lack the governance structures, tax revenues, and budgets for
research and development to guarantee the state oversight and regulation of BC schemes to
maintain a market (12). Due to colonial legacies and high debt repayment, they can be locked
into high-yielding extractive economic regimes, which present a deep structural lane they would
need to overcome to develop these new policies (12). However, even for high-capacity countries
with existing frameworks, it is challenging and maintain biodiversity market schemes (12).
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Global North countries, such as England, are considered to have the policy-making ability to
set up a BC scheme, yet they are struggling to align the incentives within their national BO
program (12).

Oversupply is a barrier on the conceptual level caused by the lack of demand. “You could
probably find supply from all markets, but I don’t think you could find demand from all
markets” (12). Furthermore, project developers with large areas express worries about flooding
the market, which would drive the price down (7).

Finally, BC lacks liquidity. If a company demands a high amount of credits in the short term,
project developers will not be able to meet their demand as they lack the investment to develop
the projects, which would then take a few years to complete (9). If “the nature side of the carbon
piece” were issued separately, this could create liquidity in the short term (9).

5.3.4 Lack of Institutions in the Market (low agreement)

The lack of direction (1), frameworks (11) and transparency (1) provided by the European
Commission are identified as a barrier for the development of BC credits in a European context.
In a broader context, a lack of state-led engagement is seen as prolonging the state of the BC as
unregulated and without guardrails (9). As 1 puts it: “The current state is we do not know where
we are going”. It does not seem clear what the EC will publish, whether it will be a BC scheme
or methodology, which member states potentially have to follow (1). The reason for this lack of
information is identified as the intransparency of the EC in terms of who they are meeting to
discuss and develop their expected proposal (1). The expectations are derived from the speech
of EC president Von der Leyen in September 2024, in which she announced the development
of a BEuropean market for ‘nature credits’ 81, 11). Currently, actors in the BC market remain in
a waiting position, as they “need an action plan and we need a very precise signal from the EC”
(11). Further: “If we have the framework from the EC, the market will move, but before that,
it will be difficult” (11). As long as no institutional engagement enforces rules or standards in
the BC market, the mantra will be: “the market decides what we are going with because no one
has the power to stop any of the actors from going ahead with their plans” (9).

5.4 Challenges

In this context, challenges are understood as practical or conceptual difficulties that must be
addressed to advance the development of BC schemes. In contrast to barriers, they atfect BC
scheme development on an operational level. The complexity of biodiversity is a multifaceted challenge
that found high agreement and was featured prominently in the interview data. It consists of
problems in measurement and identifying an appropriate unit, which is amplified by a lack of
agreement, standardisation and understanding in the BCM. Fear of greenwashing was also found to
have high agreement, as integrity-focused actors worry about companies abusing BC.
Companies are found to be wary of greenwashing accusations, preferring to stay out of the
market entirely. Creating demand for credits found medium agreement, and a variety of directions
for the creation of demand are proposed. The challenge of transaction costs found medium
agreement, consists of multiple factors, and is observed to be connected to the challenge of

complexity of biodiversity.
Table 5-4. Summary of all challenges, including theory with the most explanatory power and level of agreement

Theme Sub-Theme Theory Agreement
Challenges = Complexity of Biodiversity Ecological Economics High
Fear of Greenwashing Natural Resource-Based View High
Creating Demand for BC Ecological Economics Medium
Transaction Costs Ecological Economics Medium

33



Lars Volkhard Basset, IIIEE, Lund University

5.4.1 Complexity of Biodiversity (high agreement)

The inherent complexity of biodiversity poses challenges for its measurement, including finding the
appropriate unit a lack of agreement regarding measurement practices and standards and
challenges in robustly proving the additionality of the intervention (1, 2, 3, 4, 5, 6, 7, 8, 9, 10).

Complexity of quantifying biodiversity

Simply put: “It’s almost impossible to measure biodiversity” (4, 8, 9). Biodiversity is different
from carbon in the sense that it does not have a natural unit (4). “Climate change is physics. It’s
simple [...] biodiversity is biology. It’s organic, it’s chaotic, and it’s not fit to be measured” (4).
This puts biodiversity at the border of what can be quantified (4). To illustrate: “We don’t even
know what to measure, it has a high variability and it’s often costly because you need to look
and count some things that very much like to hide, fly around, and go from one place to
another” (4). Furthermore, if one knows what to measure, keeping monitoring at low cost and
producing comparable results is considered to obstruct the development of BC schemes (3),
linking the complexity of biodiversity to Transaction Cost (medium agreement)

Due to the complexity and context dependency of biodiversity, there will not be one
methodology that is the right one for everything. Instead, there will be different ones (8, 10).
The current state is that there are too many methods, and the variety between them is too high,
which confuses the market (7, 9, 10). Participants state that they come across many
methodologies to find an easy way around the problem of measuring biodiversity, which they
do not think exists (9). Considering the inherent complexity of biodiversity, what is needed is
not a perfect, but an “appropriate unit” (5), which gets acceptance from the scientific
community (9). “The challenge is coming up with something robust, which is defensible in
scientific terms, but at the same time, is practical” (5). Alternatively, as interviewee 9 put it:
“There is no single way to measure holistically everything in a natural system, that is a silly
proposition. But that is not the real challenge — it has to be measured well enough so we can
invest in it” (8).

Lack of agreement, standardisation, and understanding

“That is the first and biggest challenge we have, agreeing on how to measure [biodiversity] and
what would be the best way to assess [it]” (10). Further: “The documentation from global
initiatives out there is not aligned. They are not contradictory, but there is no agreement” (3).
The term BC is used for various initiatives that differ greatly in their methodology, integrity, and
transparency — a clear and agreed-upon terminology is needed (4, 5). Nevertheless, the responses
of the interviewees showed that BC are used as a “general term which can hide my realities” (4)
and the discussion around the definition of BC is perceived as ongoing (2, 4, 6, 10). Actors
active in the BC landscape are aware of the definition developed by the BCA. However, the
term is still being used in a very contextualised and imprecise way (3).

Interviewees point to a substantial debate among peers noting that the discussion about
offsetting, trading, and stacking or bundling of credits have been going on for years (8, 10):
“There is much discussion, much talk, lots of papers being written, but we are not making any
progress because we do not agree on the fundamentals” (10). The divergence of opinions on
offsets has been noted before. An agreed view is considered a foundational condition to develop
BC schemes (10).

The inside-out perspective is that the market is going through an educational process for
potential buyers to understand what BC is, how it differs from CC, and what regulatory credits
might be like (8). Due to the complexity of the proposed mechanisms, a long and complicated
explanation from the developers to the other market participants is required (2).
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5.4.2 Fear of Greenwashing (high agreement)

Participants identified BC with a substantial risk of greenwashing (1, 4, 5, 6, 9, 10, 14). From the
side of the conservation sector, the fear is that companies will: “invest in [BC] and start waving
them around to show they are doing something good for nature” (5) or that companies have
“offset their negative impact with those biodiversity certificates” (5). Potential buyers are found
to be scared of greenwashing accusations (9), staying out of the market or even engaging in
‘ereen hushing’ (14). This term describes the reluctance of companies to disclose any
information on their impact assessments on nature due to reputational risks, even when they
follow a high standard (14). Abating green washing risks is thought to be achieved by clarifying
the functioning of BC schemes, use cases, and claims companies can make when purchasing BC
(4). Therefore, reputational risks of greenwashing will drive the demand for high-integrity BC,
but before these are established on the market, demand is expected to stay low (4).

5.4.3 Creating Demand for Biodiversity Credits (medium agreement)

One conceptual challenge is: “Do you have a market [where| you could find demand for credits?”
(12). This presents the real test for the existing pilot projects. It is considered critical to the
developers, as the communities they work with have committed to these projects, taking on
substantial risk (7). Companies need to be provided with a reason for buying the credits that
goes beyond the quality of the method, and until then, “there is no market” (9). There is doubt
about the applicability of BC for use cases in companies supply chains: “Companies should
invest in their supply-chains to take care of the soil and ensure they have enough water [...] but
I still do not see the business or investment case to do that via a credit” (3).

One projection is that the demand will come from regulatory markets and spill over to the
voluntary market (8). Another factor to move past this challenge is companies considered
sustainability leaders, whose demand for BC can send a strong signal to the market and help the
acceptability of credits (8). Lastly, what is needed is the coalescing of demand; companies will
start buying BC when other companies start to buy them (7, 8). If the demand for BC does not
materialise, “it may be that we have to double down on philanthropy and public sources of
finance if we really cannot bring finance for nature in a feasible, sustainable, ethical way” (12).

5.4.4 Transaction Cost (medium agreement)

Transaction costs are a set of challenges that complicate and slow the market integration of BC
schemes. This theme encompasses the lack of track record of BC projects (7, 8, 10, 14), complex
price determination (2, 7, 9), reliance on intermediaries (10), trade-offs between scalability and
measurability (7), and long development times (5).

For companies, the purchase of BC brings uncertainties, due to a lack of sales data to rely on
when deciding whether to invest in BC (8, 10). “There is reluctance, we have interviewed a
couple of companies, and they say that in principle they would like to invest, but they do not
want to be the first ones” (10). As a comparison, companies know the reputational risk of
investing in fossil fuels, which makes that something they can calculate with (14). For nature,
companies know neither the potential benefits, nor the reputational or financial risks, nor how
they could be avoided (14). Phrased differently, the voluntary market needs examples to
extrapolate from (8).

Another challenge is price determination, which is explained as: “The price for a certificate needs
to be in an equilibrium with the costs of the project and the benefits for biodiversity” (2).
Simplified, this means that there is a relation between the costs of the intervention and the
nature services it yields. The size difference between projects, e.g. coral reefs (e.g. 12 hectares)
in comparison to grasslands (e.g. 20.000 hectares), can present a challenge for the price calculation,
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because the costs of the intervention can be the same for both projects. But the yield is often
factored by the size of the project, resulting in a bias towards larger projects. As a result, they
expect to see a big difference in credit valuations, even within the same standard (7), which
further complicates comparability between different projects. A solution could be in the
calculation of an area that relies on the ecosystem, instead of measuring the ecosystem directly
(9). In the example of the coral reef, this could include vast areas of habitable coastland that
depend on the reef as an ecosystem for their fishing activities (9).

Regarding the project execution, several challenges are contributing to higher transaction costs,
such as the need for expensive third-party auditing processes to verify the assessed impact (10).
This challenge is derived partly from the need for oversight, partly from the monitoring and
verification industry interests themselves, as “everybody wants to have their piece of the cake”
(10). Arguably, adding more intermediaries leads to a less cost-efficient development process.
On the other hand, can third-party verifications be seen as an important control process that
ensures robust, transparent, and reliable data collection and analysis. Another challenge located in
project execution is a trade-off between data measurement granularity and scalability, meaning
that: “if you complicate the data requirements, the transactions costs become too high to allow
for the necessary scale” (5). Lastly, the timelines of project financing and development are not
aligned, with project developers needing financing in the short term, but robust results of
biodiversity uplift will only materialise in the long term (7).
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6 Discussion

In this section, the findings are compared to the existing insights in the reviewed literature,
highlighting novel insights and perceived gaps in the reviewed literature, working towards a
challenge of assumptions derived from the literature review. Next, the themes (drivers, etc.) that
were developed from the interview data are systematically reflected upon to determine their
focus on the topic of BC. Both aim to inquire into what extent the findings answer the research
questions and contribute to the issues laid out in the problem statement. Lastly, the limitations
of this work are examined critically and transparently to identify weaknesses and how these
affect the robustness and replicability of the study (Creswell & Creswell, 2018).

6.1 Discussing findings against Literature Review Insights

To discuss the novelty of the findings, the established insights are compared. To be considered
aligned, the themes must not have identical titles but reflect each other’s insights. Divergence is
attested when the corresponding driver, etc. was not identified, or the themes deviate
substantially. The analysis aims to suggest further inquiries and challenge previously held
assumptions to move the discussion on ‘making credits work’ forward (Swinfield et al., 2024).

6.1.1 Alignment and Divergence of Drivers

Emerging impact reporting standards are identified as a driverin both the literature and interview
data. Both also identify a zransfer of wealth from the Global North to the Global South as a driver and
highlight the risk of reproducing inequalities and the need for increased representation of
indigenous communities. Further alignment was found for the drivers of political attention and
regulation. The findings from the interviews diverge from the literature regarding the drivers of
technological progress leading to lower transaction costs, and the track record of market mechanisms being
scalable and familiar to market actors. The absence of zechnological progress as a driver in the
interview arguably does not refute its importance but is understood to imply that the experts
interviewed do not see the inherent complexity of biodiversity as a technological problem to be
primarily solved through innovation. Furthermore, the driver of BCs as a voluntary contribution was
found to be a driver in the interview data, but not in the literature reviewed. In the absence of
meaningful demand signals from the voluntary BCM, the literature's assumption that mandatory
markets are the main source of demand is considered valid.

Table 6-1. Summary and comparison of the identified drivers

Drivers
Literature Review Insights Findings Alignment / Divergence
Emerging Reporting Standards, Reporting: Regulatory and Aligned. Both foresee a
such as the EU Taxonomy, TNFD, voluntary reporting is seen as a movement towards Nature
are attracting more interest in nature driver for companies to conduct Impact Reporting, but it is
impact (Lofqvist et al., 2023) nature impact assessments (3, 8). not considered the norm.
Technological Progress lowers - Diverging. Not identified
transaction costs of biodiversity as a driver by interviewees.
assessments and consequential impact
reporting (Tedersoo et al., 2024).
Track record of market - Diverging. The majority
mechanisms of being scalable and issued negative sentiments
familiar to market actors (Delaconte et about market mechanisms
al., 2024; Swinfield et al., 2024; such as BO and CC.

Tedersoo et al., 2024).
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Transfer of wealth from North to
South: BC could lead to a wealth
transfer as biodiversity is more
abundant in the Global South, but
there is a risk of reproducing
inequalities (Wunder et al. 2024)

Political Attention: Increasing public
awateness, demand for political action,
lack of trust in government capacity to
increase public spending (Zu
Ermgassen et al., 2025). International
attention, agreements, working groups
and legislative schemes, e.g. US, UK,
Colombia (Wunder et al., 2024).

Political Attention: The prospect of
regulatory engagement, ideally in a
legal international framework and
supported by public regulators, would
“greatly stimulate further market
development” (Wunder et al., 2024, p.
23).

Political Attention: Based on the
Global Biodiversity Framework,
counttries in the Global South are
including BC in their national
biodiversity finance plans (13). Risk
of lock-in effects into extractive
economic regimes mentioned (12).

Political Attention: High
importance of the Convention on
Biological Diversity (CBD) CoPs,
where BC was coined as a term and
prominently featured in side events.
Spread from there to "every level of
government" (3).

Regulation: state intervention, in
the form of a state-created
mandatory market scheme or an
integration of BC schemes into
existing BC schemes, is expected to
be a strong driver of BC (4, 5, 10).

BCs as Voluntary Contribution:
Companies are motivated to
purchase BC due to social control
(2). Voluntary contributions by
companies without a large impact
on nature are considered a CSR or
philanthropy objective with limited
potential to drive demand (3).

6.1.2 Alignment and Divergence of Incentives

The incentives identified in the literature and the interview data are consistently aligned, with the
potential financial return from engaging in speculative trading of BC being the exception. Not only was it
not identified as an zncentive, but some interviewees also emphatically rejected the idea of making
BC tradeable. This challenges the assumptions about the governance structure of BC schemes,
specifically how tradability is understood, as argued below.

Table 6-2. Summary and comparison of the identified incentives

Literature Review Insights

Reporting Push from Investors:
Push from larger investors to conduct
biodiversity reporting on nature
impact and nature risk exposure to
maintain investment (Hutchinson &
Lucey, 2024; Wauchope et al., 2024).
BC could be part of TNFD/ESG
efforts (Wunder et al., 2024)

Financial Returns from Trading
BC, as their value can rise with
increasing global climate change and
deteriorating biodiversity (Tedersoo et
al., 2024)
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Incentives
Findings
Risk Management: Exposure to
businesses with business activities
harmful to nature can present a risk
to institutional investors (8). BC
were mentioned in a TNFD
discussion paper as an investment
source for biodiversity finance (13).

Aligned. Both highlight the
risks of reproducing
inequality and the need to
increase the representation
of indigenous communities.

Aligned. The interviews
consistently pointed to the
CBD CoPs as events that
sparked attention in BC.
Furthermore, the examples
of countries taking leading
roles in BC-related policy
align.

Aligned. In the literature
assessed and in the
interviews future regulation
was identified as a relevant
driver setting needed
guardrails for the BC
market.

Diverging: Not voluntary
contributions but.
mandatory demand through
regulation is seen as the way
forward for science-based
high integrity BC (Swinfield
et al., 2024).

Alignment / Divergence

Aligned. Nature impact
reporting, for example, in
the form of the TNFD, was
seen both by the literature
and the interviewees as a
potential incentive for
engagement with BC.

Diverging. Speculative
trading as an incentive was
not identified as an
incentive in the interviews.
Some interviewees
emphatically rejected the
idea of making BC tradeable
(1, 10)



Strategic Corporate Behaviour
With BC, companies can: Boost their
profile and marketing by using credits
to claim contributions to improving
the world's biodiversity (contribution-
based). Address regulatory impact
offsetting cost-effectively (Antonelli et
al., 2024; Lofqvist et al., 2023).

Preventative Approach - Risk
Hedging: Using BC to hedge against
regulatory risk (Wunder et al., 2024).

Strategic Corporate Behaviour:
Invest in efforts that enhance
biodiversity and resilience in their
supply chains (Antonelli et al., 2024;
Lofqvist et al., 2023).

Preventative Approach - Cost
avoidance: Companies reconsider
impact avoidance (Wunder et al., 2024)

Strategic Corporate Behaviour:
With BC, companies can: Boost their
profile and marketing by using credits
to claim contributions to improving
the world's biodiversity (Antonelli et
al., 2024; Lofqvist et al., 2023).

Returns: Companies can use BC as
credible claims of their nature
investments (2, 5, 8, 9), aiding
branding, talent recruitment (10)
and sending a signal to their clients
or users (7, 11). Investors see
emerging BCM as high risk — high
opportunity (11). Landowners and
managers signal interest in
participating, incentivised by
additional income (8, 10).

Risk management: Engaging with
the development of BC schemes
and their regulatory context is seen
as a way for companies to hedge
against regulatory risk (7, 11).
Companies aim to anticipate future
regulations to be “regulation ready”
(11) and ahead of their competitors
in understanding the regulatory
impact on their finances (7).
Supply Chain Management:
Companies are increasingly
motivated to invest in biodiversity
protection and restoration.
Insetting is seen as a potential
source of demand for BC (5, 6, 11,
12). BC are seen as a way to achieve
this reduction of impact (5, 7).

Risk Management: Under the
assumption of a mandatory market
scheme in which BC are priced
highly, companies could consider
reducing their impact instead (8).

Competitive Advantage:
Investors of BC projects could gain
access new markets and attract a
reputation and thus gain a
competitive advantage (4, 7). On a
product or service level, companies
can use BC to offer nature
enhanced service offerings (7).

6.1.3 Alignment and Divergence of Barriers

The literature and the interviews align on the barrier of complex: and fragmented ownership rights of land
obstructing the development of BC schemes. They also agreed on #he absence of institutional
engagement in the BC market, presenting a barrier to BC development, as this causes uncertainty
for investors and landowners alike, preventing them from participating in the BC market.
However, regarding the barrier of misaligned incentives of investors, they diverged, as it was not
identified as a barrier in the interview data. This does not imply that interviewees expect the
opposite, but rather that the perspective of investors was not sufficiently covered in the
interviews, presenting a gap in the data collection. Importantly, the ¢ritical perception of credit-based
approaches was not identified as a barrier in the literature but was found to have high agreement
among interviewees. This challenges assumptions of the reviewed literature, as argued below.
Furthermore, the recent shift in the political climate, identified as a barrier in the interview data, was
not identified as a barrierin the literature review. This is presumably due to the recency of these
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Aligned. Findings
presented multiple
perspectives from a range
of actors, going beyond the
insights of the literature
review.

Aligned. The literature and
the interviews aligned on
risk management being an
incentive for companies to
engage with BC.

Aligned. While 'insetting'
was not featured
prominently in the
literature, both sources align
on engagement with
biodiversity within supply-
chains being an incentive
for corporate engagement
with BC.

Aligned. The literature and
the interviews align on
impact avoidance being an
incentive for companies to
engage with BC.

Aligned. Both, literature
and interviews, align on BC
being a potential source for
a competitive advantage and
hence and incentive for the
engagement with BC for
companies.
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developments, meaning that it will take time until they are scientifically analysed. Finally, the
literature review did not identify entry and scaling barriers, inequality, oversupply, and a lack of liquidity
as barriers, indicating gaps in the scientific analysis of the market environment of BC schemes.

Table 6-3. Summary and comparison of the identified barriers

Literature Review Insights

Ownership Rights: The Complexity
of ownership of land includes also
values, traditions, customary laws
(Antonelli et al., 2024)

Regulatory Uncertainty: Regulatory
uncertainty was seen as a large barrier
to attracting investment and
supporting the enrolment of land
managers in delivering conservation
land management (Zu Ermgassen et

al., 2025)

Misaligned Incentive Structure of
Private Finance: Private finance
prioritises cost-efficiency over social
and environmental objectives (Zu
Ermgassen & Lofqvist, 2024).
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Barriers
Findings
Lack of Enabling Conditions:
Fragmented property rights result
from the location of BC projects in
areas with many different
smallholders, among whom
coordination can be challenging (7).
By going bottom-up, you can
recruit an increasing number of
people, potentially creating
corridors between different project
areas, but you also need to manage
a lot of different opinions (7).

Lack of Institutions in the
Market: Lacking state-led
engagement prolongs the state of
the BC as unregulated and without
guardrails (1, 9, 11).

Critical Perceptions of Credit-
Based Approaches: Most
interviewees expressed sentiments
against the concept of credits (1, 2,
3,4,6,7,8,10, 12, 13). These
included: negative opinions about
the effectiveness and transparency
of the VCM, criticism of how
previous market schemes treated
communities of indigenous people,
and sentiments against the concept
of offsetting.

Political Climate: This barrier
encapsulates a broad shift
happening on a global scale that
consists of several interconnected
developments. The US government
now opposes the climate agenda,
including biodiversity (3, 4, 11).
Sweeping budget cuts among
Western nations are expected (12).
Geopolitical tensions dominate the
political agenda (3).

Alignment / Divergence

Aligned. Both literature
and interviews aligned on
the complexity and
fragmentation of ownership
being a batrier to the
development of BC
schemes.

Aligned. The literature and
the interviews align on the
need for institutional
engagement in the BC
market to provide
regulatory guardrails and
thus certainty to investors
and landowners.
Diverging. The interview
data did not identify the
prioritisation of financial
returns over social and
environmental objectives as
a barrier.

Diverging. While the
literature indicates that there
are 'lessons' to be learned
from previous market
schemes (Tedersoo et al.,
2024; Wunder et al., 2024;
Zu Ermgassen et al., 2023),
such as the VCM, the
attitudes towards these were
not identified as a barrier.

Diverging. The described
developments are unfolding
in real time and will take
time until they are
scientifically analysed.
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- Lack of Enabling Conditions
(cont.): These conditions are
fragmented property rights (7),
entry and scaling batriers (12), a
lack of fungibility (7), inequality,
oversupply (7, 12), and lack of
liquidity (9).

Diverging. The literature
review did not identify entry
and scaling batriers,
inequality, oversupply, or
lack of liquidity as barriers.

6.1.4 Alignment and Divergence of Drivers

The reviewed literature and the findings from interviews align on the /ack of sales data presenting
a challenge to the development of BC schemes as uncertainties regarding the financial and impact
returns of the schemes discourage companies from purchasing BC. Both literature and interview
tindings identified the /ack of clarity regarding demand sources as a challenge to the development of BC
schemes, indicating that the need to locate demand sources and use cases warrants further
investigation. Regarding the complexity and context dependency of biodiversity translating into
methodological trade-offs and transaction costs, substantial alignhment was identified. The
literature and the interviews diverge regarding information deficits driving down market quality, as the
widespread identification of ‘fear of greenwashing’” among businesses points to the absence of
demand for low-integrity BC. Furthermore, the challenge of a market-led participation selection leading
to projects with low additionality was not identified as a challenge in the interviews. Both indicate that
the extrapolation of tendencies observed in related market schemes onto the BC market should
be reassessed through comparative analysis.

Table 6-4. Summary and comparison of the identified challenges
Challenges
Findings Alignment / Divergence

Aligned. The reviewed

Literature. Review Insights

Data Gaps: Lack of data on financial ~ Transaction Costs: For

and impact returns of conceptual
opportunities, such as BC (Zu
Ermgassen et al., 2025)

Demand Sources: How drivers, such
as reporting standards like TNFD, will
translate into demand for BC has not
been established (Zu Ermgassen et al.,
2025)

companies, the purchase of BC
brings uncertainties, due to a lack
of sales data to rely on when
deciding whether to invest in BC
(8, 10).

Creating Demand for BC:
Without demand, there is no
market (9, 12). While different
avenues future pull-factors are
proposed, no meaningful
agreement could be identified
among the interviewees. The lack
of demand poses a substantial risk
to developers in the field that rely
on the revenue from the sales of
BC.

literature and the insights
from the interviews align on
the lack of sales data posing
a challenge to the
development of BC
schemes due to the implicit
uncertainties introduced.

Aligned. The literature and
the findings from the
interviews align on the lack
of clarity regarding demand
sources being a challenge to
BC scheme development.
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Transaction Costs: Establishments
of additionality with current
technology are challenging (Wauchope
et al., 2024). Measurements are
difficult and costly; each ecosystem
has multiple components and layers
that must be accounted for (Tedersoo
et al., 2024). There is no unified
approach to developing,
implementing, and weighing
measurement metrics (Holmes et al.,
2023; Wauchope et al., 2024), which is
seen as slowing down the
development of BC (Tedersoo et al.,
2024)

Context Dependency: Uniform rates
across all areas across various
environments can result in a vast
difference in effectiveness. At worst, it
can encourage the wrong activities in
the wrong places (Mancini et al.,
2024). Ignoring the natural variability
of the environment will always impair
the effectiveness of the often-limited
funds available for environmental
improvement (Mancini et al., 2024).
However, highly localised and
specialised measurements can present
a trade-off with fungibility, making it
harder to commodify and thus trade
BC (Wunder et al., 2024).

Information Deficits Drive Down
Market Quality: Sellers do not want
to identify that they have sold a low-
quality product, and buyers do not
want to risk liability exposure. When
buyers cannot establish the quality of
the product, the market becomes
dominated by lower-end quality
products, a market for 'lemons'
(Swinfield et al., 2024).

Market Self-selection Favours Non-
Additional Participation:
Landowners that have already been
implementing similar measures are
most likely to enrol, or enrol a
forest/landscape that was not under
threat, as in the case of various carbon
schemes (Garcia-Amado et al., 2011,
Swinfield et al., 2024; Zu Ermgassen et
al., 2023)
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Complexity of Biodiversity:
Biodiversity's inherent complexity
poses challenges for measuting it,
including finding the appropriate
unit (4, 5, 7, 8, 9, 10). Further,
interviewees point to a lack of
agreement regarding measurement
practices and standards (2, 3, 4, 6,
5, 8, 10) and challenges in robustly
proving the additionality of the
intervention (1, 3, 4, 5).
Transaction costs: trade-off
between data measurement
granularity and scalability, meaning
that by complicating the data
requirements, the transaction costs
become too high to allow for the
necessary scale (5)

Complexity of Biodiversity: Even
if one knows what to measure,
keeping monitoring low-cost and
producing comparable results is
considered a key barrier to
developing BC schemes (3). Due to
the complexity and context
dependency of biodiversity, there
will not be one methodology that is
the right one for everything.
Instead, there will be different ones
(8, 10). The current state is that
there are too many methods, and
the vatiety between them is too
high, which confuses the market (7,
9, 10).

Fear of Greenwashing:
Participants identified BC with a
substantial risk of greenwashing (1,
4,5, 0,9, 10). Potential buyers are
found to be scared of greenwashing
accusations (9), staying out of the
market or even engaging in ‘green
hushing’ (14). This term describes
the reluctance of companies to
disclose any information on their
impact assessments on nature due
to reputational risks, even when
they follow a high standard (14).

Aligned. The literature and
the interviews are aligned
on the complexity of
biodiversity being a
challenge to BC scheme
development. The lack of
an appropriate unit,
standardisation of methods,
and proving additionality
slow down BC
development. Interview
data also indicate additional
causes of transaction costs,
such as complex price
determination (2, 7, 9),
reliance on intermediaries
(10), and long development
times (5).

Aligned. The reviewed
literature and the findings of
the interviews are aligned
on the complexity and
context dependency of
biodiversity, posing a
challenge to the
development of BC
schemes. Both point out
that there is a trade-off
between the need for highly
localised and specific
measurement methods and
the need for standards.

Diverging. The interview
data suggests there will be
no demand for low-quality
BC, as buyers are wary of
greenwashing accusations.
However, as buyers have yet
to identify high-quality and
high-integrity BC, their fear
of greenwashing keeps them
entirely out of the market.

Diverging. Market self-
selection was not identified
as a challenge in the
interview data.
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6.1.5 Challenging Assumptions in the Literature

Firstly, the positive connotations of market mechanisms as scalable and familiar to market actors
(Delacote et al., 2024; Swinfield et al., 2024; Tedersoo et al., 2024) were not shared by the
majority of the interviewees. While the literature review points out that there are lessons to be
learned from previous market schemes (Tedersoo et al, 2024; Wunder et al., 2024; Zu
Ermgassen et al., 2023), the interviews point to a substantially more negative connotation of the
VCM and previously established BO schemes. Most interviewees expressed a critical perception
of credit-based approaches and projected their negative assessments of previous market
schemes onto BCs. The viability of a BC market is questionable if its underlying assumptions
are shaped from the outset by negative associations with related concepts. Ultimately, the
perception of BCs is defined not by past successes to build on, but by the burden of past failures.

Secondly, the zncentive of generating speculative financial returns by buying BC and speculating on the
environment to further deteriorate to see their value increase (Tedersoo et al., 2024) collides with the
emphasis of interviewees on not allowing trading in any form. This implies that the market
structure for BC is expected to be focused on direct sales from BC scheme developers to buyers
to avoid intermediaries, which are regarded as inefficient.

Thirdly, the high importance of green washing concerns challenges the assumption #hat a lack of
buyer information drives down market quality in nature-based markets (Swinfield et al., 2024). Instead,
the interview data suggest there will be no demand for low-quality BC, as buyers are wary of
greenwashing accusations. However, as buyers have yet to identify high-quality and high-
integrity BC, their fear of greenwashing accusations keeps them entirely out of the market.

6.2 Reflecting on results of the study

In this section, the ability of the findings to answer the research questions is discussed. As the
research questions aimed at understanding how drivers, incentives, barriers and challenges affect the
influence the development of BC schemes, a simple two-factor test was developed. The first
question posed to each theme is whether they have a biodiversity focus, and the second question
is whether they focus on BC development. Phrased differently, is the driver, etc. directly affecting
the development of BC schemes positively or negatively. Those themes that answer both
questions are weighted higher in their influence on the development of BC schemes. Since the
assumption is that all determined themes should directly affect BC development, it is considered
more insightful to discuss those that do not, and what this implies for their importance in the
wider BC landscape going forward.

Table 6-5. Indication of which sub-themes have a focus a biodiversity and a Biodiversity Credit focus

Theme Sub-Theme Agreement Biodiversity Biodiversity
Focus Credit Focus
Drivers Political Attention High Vv v
BC as Voluntary Contribution = Medium N4 V4
Regulation Medium v v
Reporting Low v
Incentives | Returns High v v
Supply Chain Management Medium v
Risk Management Low v
Competitive Advantage Low v v
Barriers Sentiments against Credits High v v
Political Climate Medium v
Lack of enabling conditions Low Vv v
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Lack of institutions Low
Challenges | Complexity of Biodiversity High
Fear of Greenwashing High

Creating Demand for Credits = Medium

Transaction Costs Medium

NENENPEEY
NENEPERY

The majority (12/16) of themes have a direct BC Focus, indicating that they are highly relevant
for the development of BC schemes, giving an answer to the Research Questions and
contributing to the discussion of ‘making BC work’ (Swinfield et al., 2024). They form a modest
contribution to the call for more research on the political and economic dimension of BC
(Wunder et al., 2024) and give insight into what facilitates or obstructs their development on a
structural and operational basis. To understand the three themes found not to have a direct
impact on BC scheme development, they are examined in detail below.

6.2.1 Drivers and Incentives without Biodiversity Credit Focus

The driver reporting is understood to lead to more engagement with biodiversity, but it does not
become clear that the development of BC will be affected by this. Instead, the interview data
points to a more general engagement with biodiversity through the form of reporting on nature
impact. There might be a role for BC within this nature impact reporting process, but as this
practice itself is still considered nascent, it is a reach to assume that this will be a meaningful
driver for the development of BC schemes. As the agreement on Reporting as a driver was found
to be low, it can be assumed that voluntary and regulatory reporting will not have a substantial
impact on BC scheme development.

The incentive supply-chain management, which is focused on znsetting, has found consistent agreement
among interviewees, but it does not directly focus on BC. While companies are interested in
locating dependencies on biodiversity or nature services to ensure their maintenance, it could
not be established why BC are the right tool for this purpose. It is arguably more efficient for
companies to directly address their supply chains themselves, especially when accounting for
the local specificity of each ecosystem. To act in line with the mitigation hierarchy (Milner-
Gulland et al., 2021), companies should primarily focus on directly avoiding and reducing their
impact before considering credits as a form of indirect reduction of their impact on biodiversity
through a form of external market-based contribution. Conclusively, supply-chain management
is found to be a relevant driver for an increase in biodiversity impact assessment and mitigation,
but not directly for BC.

Risk management, which found low agreement among participants, is seen as a way for companies
to address regulatory risk by engaging with BC schemes. Implicitly, the focus is on regulation,
not on BC schemes. As the extent to which companies are specifically preparing for BC-related
regulation could not be identified in the interview data, it is assumed that risk management is
unlikely to affect BC scheme development.

6.2.2 Barriers and Challenges without Biodiversity Credit Focus

The shifting political climate found medium agreement as a barrier to the development of BC credit
schemes. While biodiversity and BC will undoubtedly be affected by the changes this will bring
about, a focus on BC could not be established. On the contrary, a market-based scheme aimed
at drawing in private investment could present a solution that might still be viable. Even though
a BC market scheme is arguably not as efficient as reforming harmful subsidy schemes or
targeted public funding, it could be an important source of revenue and innovation, keeping the
conservation and restoration sector afloat in the absence of public funding. On the other hand,
even a market-based mechanism aimed at private capital will be reliant on some form of state
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intervention, specifically in the form of standards development and enforcement. In summary,
the shifting political climate does not directly impact the development of BC schemes, but the
overall impact on biodiversity is likely to be substantial and negative. All challenges were found to
have a direct biodiversity focus, impacting the development of BC schemes.

6.3 Limitations

Starting with the literature review, a limitation is that biodiversity finance is a relatively new
discipline with a small number of articles in major finance journals (Flammer et al., 2025;
Mancini et al., 2024). To compensate for the few available papers that meet the characteristic of
belonging to biodiversity finance, other disciplines that deal with BC or BO were also
considered. This has the advantage of a cross-disciplinary review, but also reduces the depth of
the insights when compared to a single-discipline literature review. It would have been beneficial
to draw a clear conceptual difference and critically compare the included theories. Upon
reflection, an inclusion of other strains of theory, such as Sustainable Development and Post-
colonial Theoty, could have added important insights to the review by further emphasising the
global imbalance of financial resources and biodiversity and the concern of reproducing
extractive economic models through BC schemes. By drawing from insights from previous
market-based approaches, such as carbon biodiversity offset markets, the lines between the
concepts were blurred at times, a trend that was also noticed in the interviews. Key contributions
from Wunder et al. (2024) and Zu Ermgassen et al. (2025) are in their preprint version but were
included due to their very high relevance to the topic. If the peer review process refutes their
findings, this will negatively impact the robustness of this thesis. The theoretical review relies
on a few journal articles and one article collection that are more than 20 years old (Cashore et
al., 2005; Hart, 1995; Heal, 2004; OECD, 2004; Porter & Linde, 1995). These can be argued to
be outdated, affecting the robustness of the theoretical framework derived from them. Yet, they
were included as their insights are considered to have maintained their relevance.

Regarding methodological limitations, the very open research questions were translated into
open interview questions. To abate this, the explorative expert interview was used to try out
questions and then adapt accordingly. For example, a definition of what is understood as a driver,
incentive, barrier, and challenge was part of the interview guide and the information and data sharing
consent form. The participants for the interviews were partly recruited via snowball sampling,
introducing a selection bias and limiting the representativeness of the findings gained in the
interviews. Furthermore, the BC schemes that a part of the interviewees represent are at
different levels of development, limiting the extent to which their perceptions of drivers, incentives,
challenges and  barriers are generalisable. The geographical concentration of participants in
European countries should be taken into account when considering the representativeness of
the findings. The framework used to analyse the data was newly created from multiple theories,
necessitating a degree of simplification. While this is coherent with an explorative approach and
the openness of the research questions, it is open to critique for lacking granularity and being
grounded in a theoretically underdeveloped foundation.

Lastly, analysing a market with few publicly disclosed transactions and a lack of regulatory
monitoring of actors can lead to distorted impressions of the importance of factors that are
relevant to a few market actors but may not carry general importance. This limits the degree to
which the findings of this work are to be extrapolated to the BC market.
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7 Conclusions

Against the backdrop of insufficient funding for biodiversity conservation and restoration
efforts, this thesis aimed to contribute to ongoing efforts by academics and practitioners to
understand the potential of BCs in supporting such initiatives. To do so, it examined how
biodiversity scheme developers and actors shaping their development perceive the drivers and
incentives that shape the development of BC schemes. Furthermore, the study identified barriers
and challenges to the establishment of BC schemes and explored potential pathways to address
them. In the following, answers to RQs are advanced, followed by Practical Implications and
Recommendations for Future Research.

7.1 Conclusions to the Research

RQ1: How do biodiversity credit scheme developers and actors shaping their development
perceive the key drivers and incentives for establishing biodiversity credit schemes?

The key drivers enabling and facilitating the development of BC schemes are political
attention (high agreement), regulation (medium agreement), BC as a voluntary contribution
(low agreement), and reporting (low agreement).

The key incentives enabling the development of BC schemes by motivating actors to
participate in the BC market are returns (high agreement), supply-chain management
(medium agreement), risk management (low agreement), and attaining a competitive
advantage (low agreement)

Drivers

Political attention entails that the interest from political actors and the attention that BC is
generating at international conventions has starkly increased ever since the term was included
in the GBF in 2022. Biodiversity-rich countries in the Global South see BC as a potential
funding source for their national biodiversity finance plans and follow the developments
attentively. In the Global North, Sweden, Germany, Finland and the Czech Republic are
considered active supporters of BC scheme development, and the EU is expected to propose a
scheme for a European BC market. Part of the excitement about BC comes from the notion
that they will draw in private capital, alleviating pressure from public budgets limited by high
levels of debt and lacking political will.

Regulation, meaning state intervention in the BC market in the form of a state-created
mandatory market scheme or an integration of BC mechanisms into existing legislation, is
expected to be a strong driver for the BCM. There is partial agreement that policy requirements
and strong regulatory oversight can be a strong driver of BC. The development of the voluntary
market into a mandatory market found more agreement among participants than the notion
that mandatory markets will serve as a model for the voluntary market.

BC as voluntary contributions present a driver for BC development by enticing demand from
companies or other financial actors. The demand for voluntary BC is derived from the GBF,
which puts a responsibility on all signatories to contribute to global biodiversity according to
their abilities. Conclusively, all actors who can contribute are expected to do so, instead of only
those with a high impact on biodiversity. This contribution-based approach is expected to start
voluntarily before being scaled into a mandatory framework. Contributions could also come
from sources previously not considered, such as indigenous communities.
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Reporting, meaning companies disclosing the impact on nature of their operations or
investments, is seen as a drver to the development of BC schemes as it forces companies to
measure, report, and then address their impact. However, while this is understood to lead to
more engagement with biodiversity, it does not become clear that the development of BC will
be affected by this. Instead, the interview data points to a more general engagement with
biodiversity through the form of reporting on nature impact.

Incentives

Returns, meaning reputational benefits or financial returns, are the main zcentives to engage
with BC. Companies can use BC as credible claims of their nature investments towards their
stakeholders, aiding their branding and talent recruitment. Investors looking for a financial
return on their investment see the emerging BCM as high risk—high opportunity, an assessment
derived from the trajectory of the carbon market. The financial return is expected to come from
the sale of credits, not from any form of speculative trading. Trading itself is rejected
emphatically as it is assumed that it keeps the flow of resources from reaching the developers.
Landowners and communities managing land are signalling interest in participating, incentivised
by the additional income this could provide. Ensuring the participation of these communities is
seen as essential for the long-term success of a BC scheme.

Supply-chain management describes the incentive for companies to invest in nature-based
solutions within their supply chains to maintain ecosystem services that they depend on.
Identifying and acting upon these dependencies, as well as enhancing their value chain via BC,
is seen as a potential source of demand. However, as argued above, the incentive of supply-
chain management understood to motivate companies to engage with their biodiversity impact
internally, instead of relying on BC as an external method of impact alleviation or contribution.

Risk management incentivises companies to act on biodiversity, potentially using BC, to
reduce material risks to their business model posed by biodiversity degradation and regulatory
risk, meaning the impact that future biodiversity-related regulations can have on their finances.
Like supply-chain management, this incentive is found to motivate companies to engage with
the topic on a broader scale. But, due to the lack of BC-specific regulations and risks found in
the interview data, it is assumed that this incentive is unlikely to affect BC-scheme development.

Competitive advantage means that Investors of BC projects could gain access to new markets
and attract a reputation, thus gaining a competitive advantage. On a product or service level,
companies can use BC to offer nature-enhanced service offerings, which, utilising the BC as a
certification, can attract investors and be embedded in a local biodiversity strategy.

RQ2: How do biodiversity credit scheme developers and actors shaping their development
perceive the key barriers and challenges in developing biodiversity credit schemes?

The key barriers perceived to slow and obstruct BC scheme development are a critical
perception of credit-based approaches (high agreement), the recent political climate
(medium agreement), a lack of enabling conditions (low agreement), and a lack of
institutions in the market (low agreement).

The key challenges that are perceived to slow and obstruct BC scheme development are the
complexity of biodiversity (high agreement), the fear of greenwashing (high agreement), the
need to create demand for credits (medium agreement), and transaction costs (medium
agreement).
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Barriers

A critical perception of credit-based approaches was expressed by most interviewees. These
ranged from negative opinions about the effectiveness and transparency of the VCM to criticism
of how previous market schemes treated communities of indigenous people, to sentiments
against the concept of offsetting. The characteristics of credits, meaning some form of
marketable debt, and the characteristics of the VCM and BO schemes carry over to the
assessment of BC. This presents a barrier to the development of BC schemes, as their
perceptions are weighed down by negative sentiments about related concepts. This finding is in
contrast to the positive connotations of market mechanisms as scalable and familiar to market
actors (Delacote et al., 2024; Swinfield et al., 2024; Tedersoo et al., 2024). While the literature
review points out that there are lessons to be learned from previous market schemes (Tedersoo
et al., 2024; Wunder et al., 2024; Zu Ermgassen et al., 2023) The interviews point to a far more
negative connotation of the VCM and previously established BO schemes. The viability of a BC
market is questionable if its underlying assumptions are shaped from the outset by negative
associations with related concepts.

The recent political climate is a barrier that encapsulates a broader shift that is playing out on
a global scale, consisting of the withdrawal of the US from the climate agenda, sweeping budget
cuts among Western countries, and geopolitical crises dominating political agendas. There is no
traction and no willingness in the public or in the government to spend public money directly
to pay landowners without leveraging private finance. However, there is a budget line for setting
up a market that draws money, despite it being considered an inefficient mechanism. The appeal
of drawing private money can present the way forward for a BC market as one of the few
accepted policy solutions in the current political environment. Biodiversity might evade the
biodiversity the broader downwards trend as interviewees still perceive a strong interest in
nature.

The perceived lack of enabling conditions is hindering the development of BC schemes as
well as their integration in a BCM framework. These conditions are fragmented property rights,
entry and scaling barriers, lacking fungibility, lack of capacity, oversupply, and lack of liquidity.
The theme is considered ‘low agreement’ due to the variety of points mentioned by a few
participants, but assumed to carry important insights.

The lack of institutions in the market describes a perceived lack of direction, frameworks
and transparency provided by the European Commission. These are identified as a barrier for
the development of BC credits in a European context. In a broader context, a lack of state-led
engagement is seen as prolonging the state of the BC as unregulated and without guardrails. In
the absence of institutional engagement, the market is perceived as self-regulating.

Challenges

The complexity of biodiversity presents the main challenge to the development of BC schemes
as it obstructs measurement and the development of a suitable metric. Even if an appropriate
metric has been developed, it is considered a sizeable challenge to keep monitoring costs low and
produce comparable results, due to the complexity and context dependency of the ecosystems
assessed. There is no simple solution, no easy way around these issues. Nevertheless, the goal
must not be a holistic measurement of everything in the assessed system, but a measurement
that is robust enough to warrant the trust of investors. Further, interviewees point to a lack of
agreement regarding measurement practices and standards and challenges in robustly proving
the additionality of the intervention, which are closely linked to biodiversity's complexity. The
debates about these methods, the terminology, and the relationship between varying concepts
are perceived to have been going on for years, slowing the development of projects due to a
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lack of fundamental building blocks to place them on. The inside-out perspective is that buyers
are going through a long educational process, slowed by complexity.

The fear of greenwashing is a challenge that expresses itself in the identification of BC with a
substantial risk of greenwashing. From the side of the conservation sector, the fear is that
companies will exaggerate their engagement for biodiversity through BC or use them to offset
their impact, instead of working on avoiding and reducing it. Potential buyers are found to be
scared of greenwashing accusations, staying out of the market, or even engaging in green hushing.
This term describes the reluctance of companies to disclose any information on their impact
assessments on nature due to reputational risks, even when they follow a high standard. Abating
greenwashing risks is thought to be achieved by clarifying the functioning of BC schemes, use
cases, and claims that companies can make when purchasing BC. Therefore, reputational risks
of greenwashing will drive the demand for high-integrity BC, but before these are established
on the market, demand is expected to stay low.

Creating demand for BC presents a conceptual challenge and a substantial risk for the existing
pilot projects that are reliant on creating revenue through the sale of their credits. One potential
avenue for the creation of demand is the emergence of a sustainability leader who draws the
market forward. Another is the coalescing of demand; companies will start buying BCs when
other companies start to buy them. If demand does not materialise, implying that private capital
will not flow into BC schemes, public and philanthropic funds will have to move into the centre
of attention.

Transaction costs encompass the lack of track record of BC projects, which introduces
uncertainties into the purchasing decision of companies, who need examples of transactions to
extrapolate from. The complexity of the price determination is driven by the variety of
ecosystems that can be part of a BC scheme, resulting in different valuations even within the
same applied standard. Every project faces the challenge of trading off data granularity and the
scale of the project. If the data requirements of a project are too extensive, the resulting
transaction costs will prevent it from reaching the necessary scale to be commercially viable.
Finally, regarding the execution of projects, the reliance on intermediaries, such as third-party
auditors, introduces additional costs, which are exacerbated by long development times.

7.2 Practical Implications

The negative connotation of carbon credits and biodiversity offsets calls for a clear taxonomy
of use cases for BCs to enable the concept to stand on its own metaphorical feet, instead of
being defined through the characteristics of related concepts. Specifically, the connection
between BCs and BOs needs to be further developed to work towards a clear vision for BCs to
contribute as a nature-positive solution in alignment with the mitigation hierarchy. Further, a
distinct narrative is essential for BCs to gain acceptance and conceptual clarity. To achieve this,
it is advised that developers consider moving towards an integrity-focused terminology.
Furthermore, developers and project partners should evaluate and share their experiences and
stories of pilots more widely, establishing a track record backed by proven practices of
implementation.

For companies with a dependency on biodiversity or other ecosystem services, BCs can present
an entry point into assessing their business models and potentially become a cost-effective form
of insuring their business model. Taking a ‘wait-and-see’ approach, on the other hand, can
introduce material financial risks to their operations. Companies with previous experience in
biodiversity impact management should consider engaging with BC schemes to further develop
their methodologies, ensuring a robust and science-based approach. For companies without
direct dependency, the contribution-based approaches present a low-hanging fruit to position
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themselves as leaders in this emerging topic. Especially those companies that see their CSR
engagement as a competitive advantage should consider BCs to add high-integrity biodiversity
conservation and restoration to their impact framework.

There is room for states and supranational entities, such as the EU, to play a more active role
in shaping the BC market, establishing a transparently developed, robust and science-based
approach from the outset. Ensuring legitimacy and accountability requires oversight by an entity
that does not run the risk of misalighed incentives. In a European context, the expectations
towards the European Commission will take the initiative warrant a close monitoring of ongoing
policy development.

In a policy context, attracting financial flows of private capital must remain the means to achieve
biodiversity benefits, not an end in itself. Attracting private finance for biodiversity must not
crowd out or replace other efforts to redirect financial flows to alleviate pressure on biodiversity.
In line with the mitigation hierarchy, additional efforts of conservation and restoration are
important and needed, but they must not come at the expense of enforcing damage avoidance
and impact reduction. There is no remaining budget, no safe space for continued destruction of
biodiversity — a continuation of the status quo is something we cannot afford.

7.3 Recommendations for Future Research

The negative sentiments that participants showed towards credit-based approaches, as well as
their perceived relationship with BC, should be further investigated to explore whether a
different and integrity centred term could present the way towards a new conceptual space.
Exploring potential trade-offs in terms of losses of recognition and stakeholder attention further
presents promising avenues for further inquiry.

The assumption that is thesis is built on, that an increase in financial flows leads towards more
successful biodiversity conservation and restoration, needs to be continuously and critically
examined. An increase in investment in the market needs to be matched with evidence of
biodiversity net gains resulting from it to justify the attention and capital invested in future
market-based schemes, voluntary or mandatory. This is crucial for ensuring the integrity of
market-based schemes and thus presents an important pathway for future research.

Potentially, a major contribution of BC lies in the development of cost-efficient and robust
measurements and reporting methods for biodiversity impact. If these methods can be applied
to measure and address the impact of companies on nature at a large scale, they could facilitate
impact avoidance and reduction, in line with the mitigation hierarchy. To that end, studying how
BC methods could benefit companies in conducting biodiversity impact assessments and
implementing avoidance and reduction measures presents a promising field of further studies.

Finally, the strategic interests, motivations, and assumed roles of BC market actors across
different socio-ecological and political contexts present a promising subject for further studies.
Key actors, such as landowners and indigenous communities performing land management,
emerged as a centrepiece of any long-term and high-integrity BC scheme observed.
Understanding their motivations for participation outside of the limited framework of monetary
incentives by engaging with their historic and cultural position as guardians of the land they
manage could present an important contribution to the success of any kind of future
conservation and restoration effort.
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Appendix
Appendix 1. Information Sheet and Consent Form

Lars Basset |a2732ba-s@lu.se / bassetlars@gmail.com IIIEE, Lund University

INFORMATION SHEET AND CONSENT FORM

This form is mtended to infoom yon abont my thesis project on biodiversity eredits and allow yon to confirm
that you are willing to partcipate i this research. If you have any gquestions about the research project,
please contact me nzing the following information:

Mame: Lars Basset, M 5c. Candiudate Environmental Management and Policy, Lnad Uwniversity,
Sweden.

Emal: 1a2732ba-s(ibo.se / bassetlars(lgamil com

Institution: International Instinte for Industrial Environmental Economics (IITEE), Luad University,
PO-Box 196, 22100 Lond, Sweden

Title of the research project: Making Biodiversity Credits Work — Explosmg Dirivers and Barniess to
the Development of Biodiversity Credit Schemes in Enrope

Description of the Research Project:

Biodiversity credits have emerped as a promising and controversial fmancial mechanism with the potential
to increase milows of private capital into biediversity conservation and restoration efforts. This gualitative
stady aums to enhance the naderstanding of the dowers and bacriers shaping the development of biodiversity
credit schemes in Enrope. To do so, it will contexmalize biodiversity credits within the landscape of existing
credit schemes and exanune how key market actors percere drivers and incentires of the emergng market.
Furthermaore, the study aims to identify barniers and challenges to the establishment of biodmwersity credit
schemes and explore potential pathways to address them.

Scope: Biodiversity credit scheme developers and actoss shaping their development, Biodiversity finance
BEpert:

Beneficianes: Parties interested in innovatwe biodiversity financial mechamsms
Timeframe: Janmary 20+ — Liay 16%, 2025

Purpose of the Interview: Expert interviews of a sample of hiodmrersity credit scheme developers and
actors shaping their development form the centre of the data collection process of this thess. T amm to
condnet 2 series of semi-stmetnred interviews in which I will ask open-ended gnestions abont the following:

- The role of biodiversiry credits within the landscape of exssting eradit schemes,

- The incentives and devers that motivate the development of biodiversity eredic schemes and
potential strateges to leverage them,

- The barriers and challenges that yon face in the development process and potential pathways to
address them.

The interview is intended to last apprommartely 60 minntes, depending on the depth of yonr answers. Ton
can respond to every queston in as mnch detal as you see fit. Please also feel free to add any additronal
information that I did not directly ask yon abont if yon feel that it adds valne to the process.
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Crven your peronssion. I wonld like to record the meetmgs nsing the bude-in Zoom function and
additionally, record the andio using my mobie phone. The recorder can be mened off at any pomnt during
the interview. In case yon do not agree to an andio recording, I will ke notes dnring the intermiew. These
recordings only serve the puspose of penerating an accnurate transcapt. The peneration of the transcript will
be supported by a third-pany sermice (Otterai). Upon the completion of the transeript peneration and
analysis, the andio files will be deleted.

All recorded personal data will be protected from the very bepnmng of its lifecyele, according to the
General Data Protection Repnlation (GDFPR) 2016,/679 that entesed into force on 24,/05 /2016 and applies
since 25,/03/20215. No senutive data will be collected. For the nze of the transcripis, the names of research
participants will be psendonymised wia the repion and organisation trpe, and the file explaining the codes
will be saved zeparately in a password-protectsd hard dewe specifically cceated for this pnrpoze. The
identification of the participant wia the organisation and segdon cannot be mled ont. All collected personal
data will be encrypted and stored on a passward-protected hard deive for 10 vears and snbsequently deleted.
Participants can withdsaw their pamicipation in the smady, inchnding after the intermiew, nanl the deadline
of the 11" of Apnl 2025

For all activivies below, please indicate which applies to you (the sharged bose indicares conseny):

I have been fapuliarised with the Master Thesis project, I have had the possibiliry to ask
gquestions, and I have recerred satsfactory answers to my questions befoge being intermiewed.

As a rezearch participant, T am aoarce of my nghe to withdraw partcipadon at any time.

I give oy consent that the interview can be recorded in wntng, translated and anabysed.

I give oy consent thar the inrermiew can be andio- or video-recorded, tranzeribed nzing a
third-party speech-to-text tranzeription application (Otter.ad), translated (if necessary) and
analysed.

I mve my consent o be idenafied by my orgamsanon.

I nnderstand that the resmlts of the sesearch will be presented so that no informaton can
be raced to me personally / I have been mformed that psendonymity of parocipants
will be ensured.

I give oy conzent that a record of my interview can be safely stored for fomre reference.

I have been informed who will benefit from the participation.

I have heen informed how data will be either desiroyed or reused at the end of the

research.

I have bheen informed of the secondary use of data.

Mote: Yonr participarion iz volnatary. As an mntermewee, von do not have to answer all the qnestons that
are asked; yon reserme the right to refnse or cease participation in the interview process withont 5|:111.1.g oL
reazon and may request to keep certain materials confidential In addition, you have the right to review any

snmmary of syathesis of the miermew at any tme np natil the data 15 pnblished.

There will be no monetary payment for participatng in the reseasch, but yon will have conrributed to a
tesearch project that generally aims to bemer naderstand how biodivessicy credits conld coneribute 1o
hiodirersity conservation and restoration efforts.
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Pleaze sign below to confism yons conzent — digdral signatmses are possible:

Participant(s) Researcher(s)
Mame(s) + ID Lars Basset

Signamre(s)

Diarte(s)
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Appendix 2. Interview Guide Biodiversity Credit Scheme Developers

Semi-structured expert interview — Questionnaire for Biodiversity
Credit Scheme Developer

Parr 1. Understanding the organizadonal and contexmal posidon of the expert

1.1.What does your organization do and how would you describe your role in it?
1.2.%What is your crganisations connection to Biodiversity and Biodsversity Finance?
1.3."What is your organisation’s role or fonection with regard to biodrrersity creditss

Parr 2. Understanding the Biodiversity Cradit Scheme

2.1.Can you give an overview of your Biodiversity Credit Scheme Methodology?

- meaning the assessment, the certification process, and the governance or market framework?

2.2, Can you explain which actors are involved in his process and what their role 157

2.3, Summary: What 15 the ambstion of the scheme? How does ot aim to eontobute to aclueving
positre biodiversity ontcomes?

2.4 Can yon identify where you are in the process and how you mntend to lannch the scheme?

Part 3. Drivers and Incendves.

Explanation: Divers, in thir confexd, are anderdped as a_facfor or develgoment that bas aw gffect ow fhe
developmrent af bradiversify oredity schemeer.

Incemiives, im thix confect, are wwdertiood a5 mechaniimes or profivations of actors fo parficepate in fhe bisdiversify
credif meariet.

J.1. How do you, as credit scheme developer, nnderstand the key demrers inflnencing the
development of biodirersity credit schemes?

3.2. How you, as credit scheme developer, nnderstand the key incentives that motivative actors to
participate in the biodiversity credit market?
Parr. 4 Barriers and Challenges

Explanation: Barrers, i #his contexd, are wndersfood ar stvacteral or sytenic obsiacler that are indering or
siswing the development of Biodversity credst sohemres.

Challenges, in iz confesd, are wnderdpod ar praciical or concepival defitculties fhaf mart be addresred fo move the
gevelopmment of Bisdiversity oredst schemer formard.

4.1. How do you, as credit scheme developer, nnderstand the key batriers to the development of
biodrrersity ceedit schemes?

4.2 How do you, as credit scheme developer, nnderstand the key challenges that mnst be
addressed to move biodrrersity credit scheme development forarard?

Part 5. The way forward in a European context

5.1. Based on what we have disenssed so far, how do you nnderstand the way forward for
biodrrersity credit in a Enwopean context” Where do vou expect development to take place
and who would you pownt to as key actors shaping that development?
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Appendix 3. Interview Guide for Actors influencing BC scheme development

Semi-structured expert interview — Questionnaire for Actors
influencing the development of Biodiversity Credits

Part 1: Understanding the organizadonal and contextual posidon of the expert
1.1.What does your orgamzation do and how would yon descobe your role in it?
1.2.What is your organisations connection to Biodiversity and Biodrrersity Finance?
1.3.What is your organisation’s role or fonction with regard to biodmrersity cred:ts?

Parr 2: Drivers and Incentdves.

Explanation: Diivers, in thix confexd, are undersivod as a factor or developmrent #hat bas an gffect on fhe
gevelgparent of biodiversify oredidy schemres.

Tncendives, an Hs contet, are andersfood as mechanismes or mofivations gf aeters fo parficipate in the beodiversify
eredif mrarkst

2.1. How do you, as credit scheme developer, understand the key dovers influencing the
development of biodiversity credit schemes?

22 How you, as eredit scheme developer, naderstand the key incentrres that motivativre actors to
participate in the biodiversity eredit market?

Part 3: Barriers and Challenges

Explanation: Barrers, in fiis condesd, are wndersiood ar sivacteral or systemric obstacler that are bindering or
slowing the develgpment of besdiversify cred? schemres,

Challznpes, fir #his conferct, are andersiood as prackical or conceptual difficalties that menst be addresred fo move the
gevelgparent of Biodiversify redit sohemres formard.

3.1. How do vou, as ceedit scheme developer, nndesstand the key bacriers to the development of
biodmrersity credit schemes?

3.2. How do von, as credst scheme developer, nnderstand the key challenges that mnst be
addressed to move buodrrersity credit scheme development fororard?

Part 4: The role of biodiversity credits in a European context

4.1 Based on what we have disenssed so far, how do yon nnderstand the role of biodmrersity
credits in a European context?

4.2 Where do you expect development to take place?
Part 5: Feed-Forvard

5.1. What should do you think I should have asked you in this Interview?
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Appendixc 4. Full coding structure, F'= Number of Interviews where the Code was mentioned, R = total
amount the Code was mentioned

Parent Code Sub-Code Sub-Sub-Code

Lack of direction on EU level (F=2, R=3)
Lack of institutions in the Lack of transparency from the EC (F=1, R=1)
market (F=3, R=8) Lack of signals from EC (F=1, R=1)

Lack of clarity on role of state (F=1, R=1)

Geopolitics crowding out biodiversity (F=1, R=1)
Lack of political capital for proposal (F=1, R=1)
Political climate (F=7, Market signals from the US (F=1, R=1)
R=12) No Overton Window (F=1, R=2)
Recent political developments (F=1, R=1)

Barriers Lack of political will (F=1, R=1)

Sentiments against Debate about financialising nature (F=6, R=11)
Credits (F=11, R=57) Critical perception of credit-based approaches (F=11, R=44)

Entry barriers (F=1, R=1)

Fragmented property rights (F=1, R=2)

Fungibility (F=2, R=2)

Operational risk for communities (F=1, R=1)

Lack of liquidity (F=1, R=1)

Oversupply (F=2, R=2)

Lock-in to extractive economic regimes (F=1, R=1)

Lack of enabling
conditions (F=4, R=19)

Additionality (F=4, R=4)

Complexity of the mechanism (F=3, R=4)
Complexity of Lack of standardisation (F=3, R=8)
Biodiversity (F=9, R=28) Lack of understanding (F=4, R=5)

Measuring Biodiversity (F=5, R=10)

Too many methods (F=2, R=4)

Greenwashing (F=3, R=3)
Lack of clarity on claims (F=1, R=2)
Fear of Greenwashing Concerns about Greenwashing ('=2, R=4)
Challenges F=7,R=14) Green hushing (F=1, R=1)
Overselling credits (F=1, R=1)
Risk of bad press (F=1, R=1)

Demand uncertainty (F=1, R=1)
Lack of clear justifications to buy credits (F=1, R=1)
Lack of demand (F=1, R=1)

Creating Demand for
Credits (F= 5, R=9)

Lack of track record (F=4, R=5)
Transaction Costs (F=8, Long development times (F=2, R=4)
R=25) Price determination (F=2, R=5)

Reliance on intermediaries (F=3, R=3)

Contribution of credit
scheme (F=4, R=7)

Level of implementation (F=2, R=3)
Data ownership (F=1, R=2)

Credit Scheme Designing the Mechanism (F=1, R=1)
Credit Scheme Design Factors for effective biodiversity interventions (F=1, R=1)
(F=8, R=22) Goal of the scheme (F=4, R=7)
Use established methods to focus on implementation (F=1,
R=1)

Cover supply side risks with design principles (F=1, R=1)
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Actors (F=1, R=7)

Local coordinators (F=1, R=1)

Partnership model data analysis (F=1, R=1)
Governance (F=4, R=20) Shared decision making (F=1, R=1)

Structure (F=1, R=3)

Governance design to prevent overcrediting (F=1, R=1)

Role of governance (F=3, R=5)

Embedding Method into Mechanism (F=1, R=1)
Funding Mechanism (F=1, R=2)
Complexity (F=1, R=1)
Extra value through wildlife corridors (F=1, R=1)
Financialising wildlife (F=1, R=1)
Mechanism (F=4, R=28) Iterative process (F=2, R=0)
Land use (F=1, R=1)
Payment structure (F=1, R=4)
Time frame (F=1, R=1)
Unit of nature (F=1, R=2)
Mechanism Design Decisions (F=3, R=0)

Additionality (F=1, R=2)

Addressing complexity (F=1, R=2)
Application in projects (F=1, R=1)

Design decisions (F=3, R=8)

Ex ante (F=1, R=1)

Implementation in other projects (F=1, R=2)
Iterative process (F=2, R=3)

Land banking (F=1, R=1)

Measurement (F=3, R=8)

Reporting and verification (F=1, R=1)
Strategy (F=2, R=2)

Strengths (F=1, R=2)

Time horizon (F=1, R=2)

Unit for nature (F=1, R=1)

Use cases beyond biodiversity (F=1, R=2)
Method and standard (F=1, R=1)

Method design choice - open source (F=2, R=2)
State of the debate (F=3, R=4)

Method (F=7, R=55)

Risk of Mechanism (F=1,

R=3) Unreliable assessment method (F=1, R=2)

Separation Method and
Mechanism (F=2, R=3)

Attribution logic (F=1, R=1)
Commitment to the public good (F=1, R=1)
Belief in voluntary Contributions logic (F=5, R=9)
schemes (F=9, R=21) Demand from Indigenous groups (F=1, R=2)
Voluntary contributions (F=4, R=0)
Voluntary schemes as Proof-of-concept (F=2, R=2)

Drivers Biodiversity finance plans Global South (F=1, R=1)

Finance and support from Global North (F=1, R=1)
Global biodiversity collapse (F=1, R=1)

Interest in BC (F=2, R=2)

Less public finance available (F=2, R=3)

National contribution to global targets (F=2, R=3)
Political recognition of BC (F=1, R=1)

Political attention (F=7,
R=16)
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Regulation (F=7, R=38)

EU legislation (F=1, R=1)
Strong policies (F=1, R=1)

Reporting (F=3, R=5)

CSR reporting (F=1, R=1)
Exclusion of harmful practices (F=1, R=1)
Voluntary reporting (F=1, R=1)

BC Schemes in countries

(F=2, R=8)

Australia (F=1, R=1)

Colombia (F=2, R=3)

France and Germany (F=1, R=1)
United Kingdom (F=1, R=3)

Project focused (F=3,

Charismatic animals (F=1, R=1)
Multiple Ecosystems in one project (F=1, R=1)

Fxamples R=5) Size differences in one project (F=1, R=1)
Example of Implementation (F=1, R=2)
Compliance markets (F=2, R=3)
Market structures (F=4,  Local to local offsetting (F=1, R=2)
R=7) Moving past credits (F=1, R=1)
Habitat bank (F=1, R=1)
Beyond Supply Chain comes CSR (F=1, R=1)
Supply Chain (F=7, Impact of biodiversity on profits and supply chain (F=1, R=1)
R=13) Dependencies (F=2, R=2)
Insetting (F=5, R=8)
Risk Management (F=4, Hedg@g agam_st regi,llatlon risk (F=2, R=3)
R=7 ° Materiality (F=1, R=1)
=7) Resilience (F=2, R=2)
Incentives C e Ad
o_mpetl_tlve vantage Biodiversity enhanced service or product (F=1, R=3)
(F=1,R=2)
Additional income streams for communities (F=2, R=4)
Financialising nature revenues (F=1, R=1)
Returns (F=1, R=1) Reputational benefits (F=4, R=4)
Supply Side - Love for nature (F=1, R=1)
Financial Ratings (F=1, R=1)
Funders (F=1, R=1)
Financial streams from Offsets (F=1, R=1)
biodiversity (F=2, R=8) = Dependency on public finance (F=1, R=1)
Role of intermediaries (F=1, R=1)
Local to local vs. Global Global target, local 1mplementat10n_(F:l_, R=1)
(F=3, R=4 Local to local and habitat banks (F=1, R=1)
=3, R=4) Local to local offsetting (F=1, R=1)
Market Actors influencing BC design (F=1, R=3)

Market actors (R=9,
F=27)

Local context (F=6, R=15)

Institutional Finance (F=1, R=1)

EU (F=1, R=1)

Professionalised restoration (F=1, R=1)
Role of government (F=1, R=1)

Role of indigenous communities (F=3, R=5)

Market design (F=0,
R=14)

Certificates not for the market + market for impact (F=1,
R=1)
Market structure - supply, demand, support (F=1, R=1)
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Expectations towards actors (F=3, R=8)

Expectations towards the market (F=1, R=2)

Colonial issues (F=1, R=1)

New leaders (F=1, R=1)

Market perception - actors (F=2, R=2)

Market perception as dynamic (F=1, R=1)

Mitigation hierarchy for demand side integrity (F=1, R=1)

State of biodiversity
credit market (F=13,
R=77)

Demand side (F=7, R=24)

Identified market developments (F=2, R=4)
Shift towards practices (F=1, R=1)

State of credit scheme development (F=8, R=19)
State of market development (F=5, R=14)

State of biodiversity (F=1, R=1)

Opportunities

Lessons learned from
other nature market
schemes (F=8, R=35)

Comparison BC and Payment for Eco System Services (F=1,
R=1)
Lessons from Carbon Matket (F=6, R=13)

Stacking Credits (F=5,
R=8)

Enhanced carbon credits with charismatic animals (F=1, R=1)
Linking BC to the European Emissions Trading Scheme (F=1,
R=1)

Multiple demand streams in one project (F=1, R=2)

Enhanced carbon credits with biodiversity measurement (F=2,
R=2)

Institution building (F=5,
R=8)

Development Cooperation (F=2, R=2)

Link to conservation plans of government (F=1, R=1)

Mixing voluntary and mandatory market structures (F=1, R=1)
Regulatory oversight (F=1, R=1)

Organisation
and Role

Self-perception (F=8,
R=20)

Position in the market (F=4, R=8)
Reputation as competitive (F=1, R=1)
Structure (F=2, R=4)

Values (F=1, R=2)

Personal role connected to BC (F=1, R=1)

Strategy (F=9, R=41)

Compensation is not the goal (F=1, R=1)
Position on Scheme Design F=2, R=10)
Strategy (F=8, R=20)

Participative science (F=1, R=3)

Workstream connected to
BC (F=9, R=29)

Connection to Biodiversity (F=1, R=1)

Connection to Biodiversity Finance (F=4, R=5)
Method (F=1, R=2)

Workstream Involvement in Credit Scheme (F=2, R=2)

Participants perspective
(F=8, R=27)

Assumptions (F=3,R=0)

Expectations towards the interview (F=2, R=2)
Reactions to the questions (F=5, R=0)

Sentiment about the answer (F=2, R=2)

What was missing from the interview (F=3, R=4)
Worries about EU policy making (F=1, R=0)

Worry about non-fungibility of ecosystems (F=1, R=1)
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Outlook

European context (F=12,
R=24)

BCM in the EU (F=1, R=1)

European compliance market (F=1, R=2)

European integration potential (F=1, R=1)

Expectations towards the European Commission (F=1, R=1)
Focus of attention in Europe (F=5, R=9)

Method for European level (F=2, R=2)

Offsets in Europe (F=1, R=1)

Future activities of
supporting actors (F=2,
R=3)

Call to include more experimentation results in conferences
(F=1,R=1)

Classification of credits (F=1, R=1)

Policy hub to build on the lessons learned (F=1, R=1)

Role of state authority
(F=6, R=12)

Argument against regulation (F=1, R=1)

Concern about EU decision-making (F=1, R=1)

Integrity assurance body (F=1, R=1)

Political climate (F=2, R=3)

Regulation (F=1, R=1)

Role of the EU in achieving biodiversity outcomes (F=1, R=1)
Role of the state (F=1, R=1)

Vision for the market
(F=8, R=21)

Change of expectations from offset to inset (F=1, R=1)
Compliance market drives - voluntary market follows (F=1,
R=1)

Contribution compliance credits (F=1, R=3)

Creation of a ledger for credits (F=1, R=1)

Creation of credit market (F=2, R=4)

Expectations towards financial actors (F=1, R=2)
Future importance - conservation (F=1, R=1)

Market dominated by insetting (F=1, R=1)

Readjusting financial flows (F=1, R=1)

Regulatory market pushing voluntary market (F=1, R=1)
Regulatory markets and voluntary markets (F=1, R=1)
Scale of the BC market (F=1, R=1)

Disconnection of impact and contribution (F=1, R=1)

Role of Credits

Definition of BC (F=4,
R=10)

Definition of Credits (F=2, R=3)
Why credits are useful (F=1, R=1)

Beyond private Finance
and BC (F=5, R=0)

Credits give specific claims, difference to philanthropic capital
(F=1,R=1)

Other financial mechanisms (F=2, R=2)

Proposition to use reporting tools (F=1, R=1)

Comparison to Carbon
Markets (F=9, R=25)

Comparison to ETS (F=2, R=3)
Connection Carbon Credits and BC (F=2, R=2)

Connection between
Carbon and Biodiversity
(F=5,R=14)

Connection Carbon Credits and Biodiversity Measurement
(F=5, R=10)

Problem - Reinvention of carbon methods for biodiversity
(F=1,R=3)

Connection BC and
offsets (F=6, R=12)

Role of Offsetting (F=2, R=3)

Outlook - Role of Credits
(F=4,R=4)

Outlook - Role of offsetting (F=1, R=1)
Outlook - Voluntary Credits (F=1, R=1)
Outlook - Decentralisation and localisation
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Role of Credits - Mitigation Hierarchy (F=2, R=2)
Role of Restoration vs. Conservation, the common confusion
of maximising restoration (F=2, R=3)

Role of BC the mitigation
hierarchy (F=5, R=12)

Role of private finance (F=1, R=1)

There is room for every kind of finance (F=1, R=1)
Appearance of new money (F=1, R=1)

Concerns about credits as the finance answer (F=1, R=3)
Conservative approach (F=1, R=2)

Role of biodiversity
finance (F=3, R=9)

Rple .Of the Global National Contributions to Global as Risk safeguard (F=1,
Biodiversity Framework R=2
F=2,R=3) =2)
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