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Executive Summary 

This report, deliverable 4.3 under Work Package 4 (WP4) of the SUPERB project, provides 

science-based criteria for assessing the capacity of market-based financing instruments to 

mobilize funding for nature restoration and to deliver verifiable restoration outcomes. The 

insights presented in this report are informed by WP4’s own research outputs, other related 

research, as well as findings from SUPERB’s finance stakeholder workshop (‘Conclave’). The 

contents we present here form the basis for deliverable 4.4, which will distill key findings into 
actionable takeaways for practitioners and policymakers involved in sustainable financing of 

ecosystem restoration. 

The global community has committed to halting and reversing biodiversity loss, but has failed 
to deliver the amount of investment required to achieve these objectives. Driven by a narrative 

that public funding alone will not be sufficient to meet restoration funding needs, it is now 

widely considered that private sector involvement is also needed in driving restoration efforts 

and addressing funding shortfalls. We briefly outline some of the existing and emerging 

policies aimed at promoting this private sector involvement and investment, with a focus on 

four prominent market-based financing instruments: publicly funded payment for ecosystem 

services (PES) schemes, national mandatory compliance biodiversity offsetting markets, 

voluntary carbon markets, and voluntary, non-compensatory biodiversity credits. 

WP4 research findings highlight the critical role that governments play in establishing the 

incentive structures needed to drive investment in these markets, as well as the institutions 

and regulations to ensure that they contribute effectively to nature goals. With the private 
sector mainly motivated by financial profitability and regulatory compliance considerations, 

governments play an important role in making restoration and conservation initiatives 

investable through policies that make markets price in the value of nature in their actions. 

Moreover, governments need to address some of the barriers that hamper the upscaling of 

investment in nature. Challenges include a mismatch between biodiversity projects' risk-return 

profiles and investors' preferences, and long-term ecological responses that often conflict with 

the short-term focus of traditional investment. Additionally, regulatory instabilities can deter 

investors by creating uncertainty around the value and longevity of investments, and policy 
incoherence can lead to competition among funding sources, undermining private investment. 

Nature markets must be well-regulated to deliver ecological gains and avoid unintended 
negative outcomes. WP4 findings emphasize the importance of strong institutions and 

regulations to provide the right incentives, verify outcomes and enforce compliance. Metrics 

need to represent reliable proxies for desired ecological outcomes, while decision-makers 

need to consider metric complexity-monitoring cost tradeoffs. Markets must be designed to 

incentivize the provision of ecological outcomes that are additional relative to a pre-

intervention baseline and a robust counterfactual, and should have provisions in place to 

ensure their permanence and prevent leakage. Governments need to have the capacity to 

monitor outcomes and detect non-compliance, and regulatory instruments need to be in place 

that allow them to enforce legislation in the case of non-compliance. 
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1. Introduction 

This document constitutes deliverable 4.3 under Work Package 4 (WP4) of SUPERB. WP4 

focuses on investigating solutions for scaling up private sector involvement and financing for 

nature and forest restoration across Europe. This report synthesizes the main outputs from 

the various WP4 research activities, with the aim of offering science-based criteria for 

systematic assessment of restoration finance options from an economic and sustainable 

finance perspective. With WP4 research predominantly focused on market-based financing 

instruments for nature restoration, the criteria introduced in this report are intended as guiding 
principles for assessing different market-based instruments’ capacity to mobilize funding for 

nature restoration and to deliver verifiable restoration outcomes. 

The insights presented in this report will be informed by WP4’s own research outputs (see 
earlier deliverables 4.1 and 4.2 for details on WP4 data collection, analysis, and storage) and 

complemented with findings from SUPERB’s finance stakeholder workshop (‘Conclave’) and 

other related research, where relevant. The contents of the report will further feed into 

deliverable 4.4 (‘Lessons-learned on sustainable financing’), where key insights will be 

extracted to provide actionable takeaways for practitioners and policymakers involved in 

sustainable financing of ecosystem restoration. This information will be made available to 

beneficiaries as part of the different user journeys on SUPERB’s Restoration Gateway. 

The principal research activities conducted under WP4 can be summarized as follows: 

1) Private forest owner engagement in restoration: An investigation of forest owner 

preferences for voluntary biodiversity payment schemes through survey-based choice 

experiments to inform cost-effective policy design for the restoration of European 

private forests. 

2) Business engagement in nature restoration: An analysis of private companies’ 

motivations and barriers for engaging in biodiversity restoration using a systematic 

literature review and choice experiments on private businesses’ preferences for 

investments in nature.  

3) Barriers and solutions to private investment in nature: Interviews with experts from the 

biodiversity finance sector and investors in biodiversity-related financial instruments to 

evaluate the barriers and solutions to upscaling private investment in nature 
restoration. 

The remainder of this report presents key results from these research streams and is 
structured as follows. Section 2 outlines four prominent types of existing and emerging market-

based financing instruments for nature restoration featured in the WP4 research outputs. 

Section 3 focuses on policy considerations relevant to the upscaling of these markets. Section 

4 addresses key concerns related to metrics and verification determining the instruments’ 

ability to produce verified ecological impacts. Finally, SUPERB partner Landlife provides a 

synopsis of their analysis of nature-based carbon removal markets based on Afforestation, 

Reforestation, and Revegetation (ARR) projects in Section 5. 
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2. Nature-based markets 

The adverse effects of private-sector activities on nature constitute one of the main drivers of 

biodiversity loss, while the lack of funding needed for conservation and restoration 

exacerbates the decline. As a result, it is now widely considered that private sector 

involvement is needed in driving restoration efforts and addressing funding shortfalls. Market-

based instruments have emerged as a prominent approach to facilitate this engagement, 

serving as mechanisms to channel funding from private investors into nature restoration 

initiatives and to incentivize the private sector to internalize and manage the environmental 
costs of business practices. 

WP4 research explores a variety of market-based financial instruments proposed to promote 

private-sector involvement in nature restoration, which differ in their funding models, incentive 
structures, geographical scopes, and ecological objectives. This section outlines four types of 

market-based instruments that feature most prominently in the WP4 research outputs due to 

the considerable attention they receive in the nature finance and policy realms: publicly funded 

PES schemes, national mandatory compliance biodiversity offsetting markets, voluntary 

carbon markets, and voluntary, non-compensatory biodiversity credits. 

 

2.1 Publicly funded payment for ecosystem services (PES) schemes  

Publicly funded PES schemes are institutional mechanisms through which public funds are 

used to compensate landowners or resource managers for maintaining or enhancing 

ecosystem services—like biodiversity—that are valuable to society, but typically undervalued 

in private markets, resulting in market failure. These schemes aim to correct these market 

failures by directly recognizing the societal benefits of ecosystems and providing financial 
incentives to sustain them. In the EU, these schemes are prominent in the agricultural sector 

and are often funded through the Common Agricultural Policy’s (CAP) Rural Development 

Program (RDP), its recently added eco-schemes framework, or through State budgets. The 

schemes are typically implemented on a national or regional basis, and are designed to meet 

national environmental and climate priorities while ensuring consistency with EU legislation. 

While EU-funded agricultural PES schemes (‘agri-environment schemes’) are numerous, 

forest-related PES schemes have received only a small fraction of CAP-RDP funding in the 

past, with a significant portion dedicated to payments for re- and afforestation, as well as 

climate resilience measures. Payments for forest-environmental commitments, covering 

schemes promoting forest-related biodiversity measures, represented a mere 0.3% of total 

RDP expenditure during the 2014-2020 CAP period (EC, 2019). This is equivalent to less than 
0.1% of overall CAP expenditure, reflecting a substantial underinvestment in forest biodiversity 

objectives compared to other agricultural and rural priorities. Similarly, State aid-funded 

schemes (fully funded through State budgets or as CAP co-financing) aimed at promoting 

forest ecosystem services are rare in the EU and hardly ever come close to spending their 

allocated budgets (EC, 2023). 

However, with the introduction of the new EU Forest Strategy for 2030 and the passing of the 

EU Restoration Law, PES schemes aimed at private forest owners have recently received 

renewed political interest as a policy tool to promote forest restoration efforts in the EU (EC, 

2021, 2023, 2024). Thanks to their voluntary nature, they are often presented as a more 

flexible and cost-effective alternative to regulation-based approaches. Despite this, past PES 

schemes in the EU have struggled to engage landowners and have produced limited 
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ecological results (Batáry et al., 2015; EC, 2019; European Court of Auditors, 2020; Kleijn et 

al., 2001, 2004, 2006; Reed et al., 2014). In these schemes, compensation is typically offered 

to landowners and managers for adopting management practices that are expected to result 

in positive biodiversity outcomes (see Box 1 for an example of such an action-based payment 

for forest biodiversity scheme). Until recently, the EU’s CAP and State aid regulations did not 
allow for payment rates in such schemes to exceed the sum of participation-related direct and 

opportunity costs. Payments therefore generally failed to cover transaction costs and account 

for the risks borne by participants, dissuading many (especially small) landowners from opting 

into the schemes. While failure to reflect the true participation costs in the schemes’ payment 

rates is mainly to blame for the schemes’ low uptake, their limited ecological impacts can be 

traced back to two main factors: weak links between the practices prescribed by the schemes 

and their intended biodiversity outcomes, as well as adverse selection issues (Reed et al., 

2014; European Court of Auditors, 2020) (cf. Section 4.2). 

 

Box 1: Example of an action-based payment for forest biodiversity scheme 

Under the Danish subsidy for forests with biodiversity purposes, financed through the CAP 
Rural Development Program 2014-2022, Danish private forest owners could apply for 
compensation to adopt a range of biodiversity-supporting management practices (Danish 
Ministry of Food, Agriculture and Fisheries, 2022): 
 
- Forest grazing 

- Extensive forest management (natural rejuvenation, limited soil disturbance, promotion 
of native tree species, deadwood retention) 

- Preservation of trees for natural decay: 5-20 trees/ha, of which 25% must be 
intentionally damaged and veteranized 

- Restoration of natural water levels 

- Clearing of invasive plant species 

 

2.2 National mandatory compliance biodiversity offsetting markets  

Biodiversity offsets are compensatory conservation actions which are used to fully mitigate 
any remaining residual impacts left following the application of a wider impact mitigation 

hierarchy. This is important to stress, as it means that even proactive nature 

conservation/restoration measures implemented as part of biodiversity offset schemes do not 

typically lead to overall net gains for nature (rather, they neutralise losses elsewhere). 

Nonetheless, biodiversity offsets are widespread in implementation (Bull & Strange, 2018), 

and remain one of the leading mechanisms attracting private finance into conservation 

measures, on the order ~USD 6-12 bn/year (Deutz et al., 2020; UNEP, 2023). The vast 

majority (~99%) of biodiversity offsets tracked to date arise through government-regulated 

markets that derive from requirements placed on development project proponents to fully 
mitigate certain negative impacts on biodiversity. When development projects lead to 

environmental degradation that is within scope, the responsible party must implement the 

mitigation hierarchy: first preventing (avoiding or minimising) losses as far as possible, 

reversing those that can be reversed in the immediate term, and then compensate for any 

residual losses by investing in commensurate biodiversity conservation measures (Bull et al. 

2013). Because  biodiversity offsets can in many cases be achieved through the purchase of 

biodiversity units already generated for the purpose of  sale as offsets by specialist providers, 
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related policy/regulatory mechanisms can subsequently give rise to markets trading in those 

biodiversity units for offsetting purposes. These markets are in many places enforced under 

national legislation and are mandatory for compliance with environmental regulations. 

Prominent established examples of such offsetting markets include the US wetland banking 

market (which trades in units of wetland gain), various regional and national Australian native 

habitat banking mechanisms, biodiversity offset markets in Brazil and South Africa, and 

China’s ecological compensation policies (Soares-Filho et al., 2014; Bull & Strange, 2018; 
Gao et al., 2023). European nations also have an established history of creating and 

maintaining nature markets driven by regulation requiring biodiversity offsets; with key 

examples being Germany, France, and the Netherlands. More recently (2024), England  

introduced new ‘Biodiversity Net Gain’ statutes requiring that most development projects lead 

to at least a 10% net gain in habitat condition-area, which has attracted much attention 

internationally, though is early in implementation and had yet to lead to major upscaling of 

biodiversity offset creation and trade (Rampling et al., 2024). 

The evidence base to date paints a mixed picture as to the success of biodiversity offset 

markets in delivering ecological objectives (i.e. ‘no net loss’ or better for biodiversity). In a 

review of the empirical outcomes to date of earlier offset markets, zu Ermgassen et al. (2019) 

showed that offset markets had been judged to deliver no net loss in some cases but not 
others. There have been some extremely high profile biodiversity offset projects, such as those 

implemented in compensation for the Ambatovy mine in Madagascar, which analyses have 

shown likely to succeed (Devenish et al., 2022); but others where outcomes are much less 

promising. Key to making sure that offset markets deliver upon their objectives is to learn from 

the lessons of approximately half a century of implementation, and to take practical steps such 

as e.g. shifting the presumption towards achievement of biodiversity gains in advance of 

development impacts (Swinfield et al., 2024; zu Ermgassen & Löfqvist, 2024; Shrikanth et al., 

2025). 

 

2.3 Voluntary carbon markets (VCM) 

Globally, forest plantations and especially natural forest restoration currently constitute the 

greatest promise for the cost-effective removal of atmospheric carbon (Lewis et al., 2019). In 

Europe, forests cover almost 40% of land area, a share that over recent decades has been 
increasing. Forests will thus also be important for the EU to reach its ambitious target of climate 

neutrality by 2050: the European Commission wants forests and other land-based CO2 

capture to reach 310 Mt/year by 2030, up from 225 Mt/year under a business-as-usual 

scenario. So-called ‘carbon-farming’ strategies, i.e. increasing CO2 storage (and hopefully 

other ecosystem services) in crops, forests and soils are key instruments here, but tend to 

only become viable at incremental management costs (Chiti et al., 2024). 

To finance these added costs in forest restoration, including under the pressure to adapt to 

climate change, public finance will doubtlessly be key, such as from the European Agricultural 

Fund for Rural Development currently banking ~90% of EU forestry funding, or more recently 

the European Investment Bank with its Natural Capital Financing Facility supporting also 
rewilding processes and creating economic incentives for conserving natural landscapes. The 

EU Carbon Removals and Carbon Farming Certification Regulation, implemented from 

December 2024, will become an important framework (Chiti et al., 2024). 

What about private sources of carbon finance, then? Voluntary carbon markets (VCM) can 

indeed help mobilize private financing to incentivize landowners for adopting practices that 
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enhance carbon sequestration. Companies, organizations or individuals voluntarily purchase 

carbon offsets to compensate for their emissions, while forest owners appreciate potential 

sources of added forest income. Carbon credits represent offsetting reductions or removals of 

greenhouse gases (GHG) elsewhere, which are quantified and then sold to those aiming to 

"neutralize" their own emissions. Unlike compliance markets for carbon, such as the EU’s 
huge Emissions Trading System (where forests nonetheless are not eligible), VCM 

participation is not required by law, but is typically pursued to meet corporate social 

responsibility goals, demonstrate environmental stewardship, or appeal to environmentally 

conscious consumers. 

In practice, however, the role of European forest restoration in the VCM has remained quite 

restricted. In 2022, credits from European projects in nature-based solutions made up less 

than 1% of total VCM trade volumes (Environmental Finance, 2024). The VCM has instead 

been dominated by operations implemented in the Global South, mainly from renewable 

energy, avoided deforestation and improved cookstoves projects (Mikolajczyk and Diaz, 

2025). In forestry in particular, Global-South projects tend to have comparative advantages of 
faster biomass growth and lower land and labour costs than in the Global North, while 

conversely facing higher governance constraints that may increase risks (Larjavaara, 2018). 

Overall, VCM trade volumes grew rapidly to reach a peak in 2021 (362 Mt), but then gradually 

declined to 287 Mt in 2024 (Mikolajczyk and Diaz, 2025). Aggregate issuances from the ten 

carbon registries tracked by the VCM Dashboard reached 2.16 Gt by end-2024, yet the 

stockpile of non-retired credits has also gradually grown to 0.98 Gt (Mikolajczyk and Diaz, 

2025). 

As a European forest owner looking to undertake commercial carbon farming and sell carbon 

credits correspondingly, where would one tentatively turn to? In spite of the VCM’s difficulties, 

several marketplaces are nonetheless emerging, such as for instance the OCELL Platform 

(focused on Northern Europe and Baltics) or Ecobase (with afforestation, reforestation, and 
revegetation (ARR) projects). In addition, new market options could include the suggested 

creation of temporary forest carbon credits operating at discounted prices (Chiti et al., 2024). 

A challenge has been to bridge between large-scale credit demand and predominantly much 

smaller-scale forest supply-side action. 

Notably, competing Global-South based voluntary carbon credits have suffered recent 

backlashes, based on high-level scientific assessments calling severely into question their 

environmental integrity – this concerns both avoided-deforestation projects (e.g. West et al., 

2023) and credits from improved cookstoves (Gill-Wiehl et al., 2024). This might on the one 

hand give the VCM and offsetting a bad name in general, but it might on the other also increase 

the comparative scope for European ARR projects that can make a better case for providing 

high additionality (cf. Section 4.2). Carbon credit prices from European ARR projects are thus 
also trading at significantly higher prices: in 2023, European credits traded on average of €25, 

whereas the global average was around €7 (Forest Trends Ecosystem Marketplace, 2023). 

Further insight on VCM with a focus on nature-based removals via ARR projects is provided 

by Landlife in Section 5 of this report. 

 

2.4 Voluntary, non-compensatory biodiversity credits 

The term biodiversity credits has been used since the 1990s to refer to a subset of biodiversity 

offsets (cf. Section 2.3) that are being traded in a marketplace, yet a new type of demand for 

non-compensatory biodiversity credits has recently emerged—called for at CBD COP15 and 

launched at COP16: these would not directly be linked to a loss elsewhere, but rather be 
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bought by companies with the ambition to create nature-positive outcomes. This is thus an 

innovative voluntary, non-compensatory market segment going beyond the (often legally 

mandated) biodiversity offsets. 

A biodiversity credit represents a measured unit of positive biodiversity outcome that can be 

marketed (Wauchope et al., 2024). These credits can be earned through on-the-ground 

actions of active restoration (“biodiversity uplift”) and/or conservation of threatened biodiversity 

(“avoided biodiversity loss”), against a respective predefined counterfactual (Ducros and 
Steele, 2022; Pollination, 2023). Advocates see great potential to mobilize private 

conservation finance (Nature Finance, 2023; The Biodiversity Consultancy, 2022). Biodiversity 

credits are a way of commodifying nature-positive outcomes to allow for benefit attribution (to 

credit owners), commensurability (in units of a common currency), divisibility (between 

projects/ actions), tradability (between market actors in supply and demand) and storability 

(crediting created benefits in the future). 

Fuelled by a strengthened international conscience about rapid yet hard-to-reverse 

biodiversity losses, interest in biodiversity credits has been proliferating. This has been 

inspired by past concepts and growth in the VCM and nature-based solutions (NbS), with 

several of the same project proponents being active. Various business and policy initiatives 

(e.g., British-French International Advisory Panel on Biodiversity Credits; the World Economic 
Forum Biodiversity Credits Initiative; the Biodiversity Credits Alliance) are investigating credit 

market development, with early-stage trades already occurring. 

The SUPERB biodiversity credit research as summarized by Wunder et al. (2025) reviewed 
the underlying theory of change, the emerging market, and the incipient design features of 

biodiversity credits. Biodiversity credits face many similar challenges to their carbon cousins, 

struggling between financial viability and effective implementation – though commensurability 

and tradability for multidimensional biodiversity is a much tougher challenge than for carbon, 

with an unambivalent global GHG currency (CO2 equivalents). 

With regard to the most recent implementation status (as of September 2023), 41% of the 

scrutinized schemes were already operational (9% as pilots), but most at pilot scales; the rest 

was still under development. Most experiences focus on biodiversity in either terrestrial (56%) 

or marine ecosystems (15%); 23% covered multiple ecosystems. Credits were quite equitably 

distributed in their focus on averted loss and/or biodiversity maintenance actions (23%), as 

compared to biodiversity improvements/’uplifts’ (18%), while most schemes in fact combine 
both objectives. Project horizons generating those credits were mainly in the range of 10-20+ 

years. 
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3. Policy and legal contexts 

The global community has committed to halting and reversing biodiversity loss, but has 

systematically failed to deliver the amount of investment required to achieve these objectives 

(Deutz et al., 2020; UNEP, 2023). There is an increasing narrative in public policy circles that 

governments are too fiscally constrained to address biodiversity investment gaps on their own, 

and there is therefore an overwhelming emphasis in national and international policy 

discussions on upscaling private investment in nature (Kedward et al., 2023; zu Ermgassen 

et al., 2024). Historically, the mechanisms that have attracted by far the most private 
investment in nature are national mandatory compliance markets (Bull & Strange, 2018; 

UNEP, 2023). Therefore, there is a great deal of research and innovation and policy 

discussions across Europe about upscaling nature markets, both voluntary and mandatory (zu 

Ermgassen et al., 2024). There are numerous policies aiming to upscale private investment in 

nature some which focus on creating nature markets both internationally and domestically, 

and others attempting to incentivize private institutions to invest more in nature for other 

reasons, such as to address their nature-related risks under mechanisms such as the 

Taskforce for Nature-related Financial Disclosure, or the EU's corporate sustainability 
reporting directive (Table 1). 

 

Table 1. A sample of key legislative and voluntary drivers of potential increases in private investment 

in nature conservation/restoration in Europe (from zu Ermgassen et al. 2024). 

Scope Policy or 

initiative 

Target of 

initiative 

Driver of private investment 

Global Kunming-
Montreal post-
2020 global 
biodiversity 
framework 

All national 
signatories of 
the CBD 

Target 19 explicitly calls for “Significantly 
increasing domestic resource mobilization, 
facilitated by the preparation and 
implementation of national biodiversity finance 
plans or similar instruments according to 
national needs, priorities and circumstances… 
Leveraging private finance, promoting blended 
finance, implementing strategies for raising new 
and additional resources, and encouraging the 
private sector to invest in biodiversity, including 
through impact funds and other 
instruments…Stimulating innovative schemes 
such as payment for ecosystem services, green 
bonds, biodiversity offsets and credits…” 

Targets 14, 15, and 18 all also mention 
increasing positive impacts, scaling up 
incentives and aligning fiscal flows with overall 
biodiversity goals. 

Targets 14, 
15, and 18 all 
also mention 
increasing 
positive 
impacts, 
scaling up 
incentives and 
aligning fiscal 
flows with 
overall 

 
 

Organisations encouraged to report on their 
nature-related opportunities. These include 
‘Amount of capital expenditure, financing or 
investment deployed towards nature-related 
opportunities, by type of opportunity, with 
reference to a government or regulator green 
investment taxonomy or third-party industry or 
NGO taxonomy, where relevant… Increase and 
proportion of revenue from products and 
services producing demonstrable positive 
impacts on nature with a description of 
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biodiversity 
goals. 

impacts.’ Core metrics for organisations 
reporting information aligned with the TNFD 
include their total spatial footprint, including 
their ‘total rehabilitated/restored area’ and their 
change in extent, as well as indicators of the 
state of nature within which the company 
operates (using a flexible set of contextually 
appropriate indicators). 

Global, 
voluntary 

Taskforce for 
nature-related 
financial 
disclosure 
(TNFD) 

Businesses Section 3.3.2. highlights the desire to upscale 
private investment. Highlights that at least €10 
billion will be mobilised through blended finance 
via the InvestEU initiative. Promotes the role of 
the EU taxonomy aiming to provide ‘long-term 
certainty for investors and help embed 
sustainability in the financial system.’ 
Advocates for changes to tax and pricing 
systems to reflect ‘user pays’ and ‘polluter 
pays’, and advocates for the use of state 
procurement to drive demand for companies 
and products that deliver nature-based 
solutions. 

EU EU 
biodiversity 
strategy for 
2030 

EU member 
states 

Member states will be asked to include 
estimates of financing needs and the means of 
intended financing, including private finance, in 
their national restoration plans, and report on 
the implementation every three years.  

EU Nature 
restoration law 

EU member 
states 

Section 3.4. covers financial incentives for 
forest owners to improve the quantity and 
quality of EU forests. Strategy advocates for 
increasing subsidies for more ecological forms 
of forest management, as well as upscaling 
carbon farming initiatives through the 
generation of carbon certificates that can be 
traded in markets. Highlights that the EU 
Commission is developing a regulatory 
framework for certifying carbon removals. 

EU EU Forest 
Strategy for 
2030 

EU member 
states 

Disclosure requirement E4-1. Organisations will 
be asked to disclose a description of the 
resilience of their strategy and business model 
in relation to biodiversity and ecosystems. This 
includes potentially disclosing a transition plan 
demonstrating how their business model will be 
adjusted to be compatible with the EU 
biodiversity strategy or the Kunming-Montreal 
Agreement. Requirement E4-3 requires they 
disclose their biodiversity and ecosystems-
related actions, including resources devoted to 
these actions.  

EU Corporate 
Sustainability 
Reporting 
Directive 
(CSRD) 

Large 
businesses 

Regulation aiming to “improve the EU's 
capacity to quantify, monitor and verify the 
authenticity of … carbon removals. In particular, 
it sets out rules to recognise certification 
schemes…” The Commission highlights that 
“certified carbon removals can be the basis of 
new economic opportunities, and can be 
monetised through private schemes and public 
sector support, as well as generating 
commercial advantages with consumers looking 
to reward environmentally-friendly practices. 
Carbon farming will create new business 
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models for farmers and foresters and is 
expected to yield significant benefits for 
biodiversity.” 

EU Carbon 
Removals and 
Carbon 
Farming 
Certification 
(CRCF) 
Regulation 

EU member 
states 

Outlines the government’s plans to scale up 
private investment in conservation and 
restoration and construct ‘high-integrity’ market-
like mechanisms. 

Non-EU: 
England 
(nature policy 
in the UK is 
devolved) 

Nature 
markets 
framework 

Government 
strategy 

Most new developments in England need to 
demonstrate that they will leave biodiversity at 
least 10% better off after development than 
beforehand, as measured using the 
government’s ‘statutory biodiversity metric’. If 
they cannot meet this obligation within the 
boundaries of their development, they will need 
to purchase biodiversity units from a new 
national biodiversity market. 

Non-EU: 
England 

Biodiversity 
Net Gain 

Domestic 
construction 
industry 

Target 19 explicitly calls for “Significantly 
increasing domestic resource mobilization, 
facilitated by the preparation and 
implementation of national biodiversity finance 
plans or similar instruments according to 
national needs, priorities and circumstances… 
Leveraging private finance, promoting blended 
finance, implementing strategies for raising new 
and additional resources, and encouraging the 
private sector to invest in biodiversity, including 
through impact funds and other 
instruments…Stimulating innovative schemes 
such as payment for ecosystem services, green 
bonds, biodiversity offsets and credits…” 

Targets 14, 15, and 18 all also mention 
increasing positive impacts, scaling up 
incentives and aligning fiscal flows with overall 
biodiversity goals. 

 

Governments play a critical role in securing increasing private investment in nature by 

controlling the underlying institutions that create opportunities for private investment but that 

also act as major barriers to private investment. In this project, we undertook research to 

understand these various challenges and opportunities for upscaling private investment in 

nature, with a focus on how to create high integrity nature markets. Many of these aspects are 

explored in detail in zu Ermgassen et al. (2025). 

In this study, we interviewed 25 biodiversity finance experts across Europe and conducted 

three focus groups with high level stakeholders involved in nature markets and nature finance. 

The role of the state emerges as a critical theme from this analysis. Firstly, governments were 

seen as the critical driver of private investment in nature, primarily through policy changes that 
increase the investability of nature, largely by putting a price on nature or giving the outcomes 

of nature conservation some kind of economic value. In the current economy, damages to 

nature are not internalised into production and consumption processes, and so activities that 

harm nature do not effectively price these harms in (Dasgupta, 2021). One of the major public 

policy initiatives over the last several decades has been to attempt to internalise these 

externalities into our economies, through the creation of nature markets, which often make 

polluters pay for their impacts on nature, with polluters often enabled to compensate for their 
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impacts through nature markets (Bull & Strange, 2018; zu Ermgassen et al., 2019). Our 

research showed that through enabling land managers to create units of biodiversity that could 

be traded in these nature markets and bought by polluters as compensation for their harms, 

there were opportunities to give nature conservation conventional economic value which then 

increases the investability of biodiversity conservation projects. The following section 
summarizes the results of several of our research projects here, focusing on the role that 

governments can play in upscaling the amount of privately funded nature conservation in 

Europe. 

 

3.1 Creating drivers of demand  

Businesses’ activities significantly impact biodiversity through pathways including land-use 

change, wildlife overexploitation, urban development, pollution, and the spread of invasive 

species (Panwar et al., 2022; White et al., 2023). Growing regulatory requirements, consumer 

demand for sustainability, and investor expectations are pushing businesses to consider 

addressing their biodiversity impacts and incorporating conservation into their core strategies 

(zu Ermgassen et al., 2022). Businesses are also gaining increasing attention for their 

transformative potential to help reverse the biodiversity decline through financial investments 
and sustainable practices (White et al., 2024). Therefore, it is necessary to create effective 

incentives to engage business in biodiversity conservation. Relying solely on voluntary 

initiatives or disclosure-driven mechanisms raises an important question: what will drive 

demand, and which government policies can effectively stimulate these markets? This issue 

is particularly relevant in corporate biodiversity investment, where firms are increasingly 

expected to integrate biodiversity considerations into their strategies.  

Our scoping review paper examines the existing literature on corporate biodiversity 

investment, identifying key drivers, business actions, challenges, and research gaps in this 

evolving field. The study is based on 100 studies selected from 26,096 records published 

between 2000 and 2023, following PRISMA-ScR guidelines. Findings reveal that companies 

are driven by multifaceted factors, with economic motivations like operational management 
and profitability frequently recorded. Financial profitability is an important motivator for many 

companies, especially those with a strong profit orientation. In this context, they are inclined 

to incorporate conservation projects into their core business only when a robust business case 

and assured economic value are evident. However, current literature suggests that the 

expectation of immediate financial return alone may not be a sufficient or even a core element 

driving investments in biodiversity (Koellner et al., 2010). This is partly due to the difficulties in 

monetizing biodiversity currently, as many of its values—such as existence, bequest, and 

option values—are public goods: hard to measure, and harder to monetize. Additionally, 
challenges like limited investable products and high risks, as discussed in the barriers section, 

further complicate investment in this area. This also makes biodiversity investment challenging 

to mainstream for businesses purely on financial grounds (zu Ermgassen et al., 2024), leading 

many companies to view such investments more as a moral effort with the hoped-for by-

product of direct financial gain (Krause et al., 2021; Thompson, 2018). With the exception of 

investments driven by regulations requiring investments in nature under compliance markets 

(e.g. Biodiversity Net Gain in England, US wetland mitigation markets; Bull & Strange, 2018), 

motivations for such investment mainly stem from concerns related to enhancing reputation, 
attracting investors, and achieving long-term social and environmental goals (Varumo et al., 

2022; Löfqvist et al., 2023). While regulatory compliance is a key motivation for companies to 

invest in biodiversity protection, their decisions are influenced not only by existing regulations 

but also by anticipated future policies. Companies aim to meet at least the minimum legal 
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requirements to avoid immediate regulatory scrutiny while also investing in strategies to pre-

empt future regulations. These strategies may include reducing or delaying future regulatory 

pressures, swiftly adapting to mandatory requirements, and gaining a competitive advantage 

in emerging markets (Wunder et al., 2025). However, regulatory uncertainty and inconsistent 

policies pose significant barriers, shaping investment decisions and potentially deterring 
corporate biodiversity commitments. 

Businesses primarily take several actions to address biodiversity: adopting formal 
commitments (e.g., No Net Loss, Nature-Positive impact), incorporating biodiversity 

accounting through reporting and disclosure, integrating sustainability into operations and 

supply chains, making direct investments in conservation initiatives, and collaborating with 

stakeholders, especially NGOs. 

The scoping review paper identifies a key research gap: the need for more qualitative and 

quantitative empirical work to draw general conclusions on how to better incentivize business 

engagement in biodiversity conservation. Additionally, the existing literature exhibits a clear 

bias towards self-reported company disclosures, underscoring the need for more objective 

and comprehensive data sources to accurately assess corporate behavior. 

To empirically investigate the private sector's preferences regarding investments in 

biodiversity and nature conservation, we use a discrete choice experiment (DCE). The DCE 

targets medium-sized (50-250 employees) and large companies (250+ employees) across 

various sectors in the European Union (EU). Participants, including firms and financial 

institutions, are presented with a hypothetical scenario in which they choose to engage in 
nature conservation projects focused on re-establishing forested areas on agricultural or 

forestry land. The DCE explores investment attributes, such as regional preferences, 

certification authority (government vs. third-party), co-benefits, and area size, while also 

collecting socio-economic data and assessing perceptions of biodiversity risks. 

A total of 464 valid responses were collected from main decision-makers in medium and large 

companies across ten European countries: Denmark, the UK, Germany, Sweden, Ireland, 

Italy, Poland, Estonia, France, and the Netherlands. Preliminary results indicate that 

companies are interested in investing in biodiversity conservation and that high-quality 

government-backed certification significantly increases this preference. These initial findings 

show the importance of consistent and effective policy frameworks and government-backed 

certification schemes in encouraging corporate biodiversity investments. Preliminary analysis 
using a mixed logit model indicates the following average willingness-to-invest (WTI) 

estimates for biodiversity and nature restoration projects: €100,000 for projects located in 

companies’ home countries, €89,000 for those in the EU, €72,000 if the project is government-

certified, €30,000 for third-party certified projects, and €8,493 per 100 hectares of land. 

Preliminary results also show significant differences in preferences for biodiversity and nature 

conservation projects based on company size. These preliminary findings offer insights into 

private sector preferences, providing guidance for policies and strategies to incentivize 

business involvement in biodiversity conservation. 

 

3.2 Resolving finance – nature tensions  

One of the greatest challenges in investing in nature is that nature conservation projects do 

not offer the traditional risk return profiles associated with conventional asset classes 
(Flammer et al., 2023). When investors make decisions about what to invest in, they typically 

need sufficient risk return ratios to make investment attractive, this means that high risk 
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investments require very high returns to justify the risks, and so on. This represents a 

fundamental barrier to the upscaling of private investment in conservation, because 

biodiversity conservation projects are inherently risky for many reasons (Löfqvist et al., 2023; 

zu Ermgassen et al., 2024). Perhaps the main reason is that the economic value given to 

biodiversity in nature markets comes from the value of the commodities it produces, the 
specific units of nature that are created and traded in these nature markets. But often the 

driver of demand in these nature markets is some form of (national) legislation. This means 

that investments in producing units for these nature markets are inherently risky, because they 

are deeply reliant on policies to remain consistent and governments not to repeal the 

legislation that is the major driver of demand in these nature markets. However, historically, 

governments frequently intervene in these regulations, and this means that to a large degree 

investors do not have certainty that if they invest in products that are traded in these nature 

markets, that they are guaranteed revenue streams in the long term because of these inherent 
political uncertainties. 

Other risks facing for-profit biodiversity conservation projects revolve around the inherent 
uncertainty associated with ecology and nature conservation projects. Nature is fundamentally 

dynamic and the commodification mechanisms through which units can be created and sold 

in nature markets often assume that nature behaves deterministically, so that if a specific set 

of land management interventions are implemented, then nature will respond in a kind of 

predictable way and improve in line with an upfront projection (Swinfield et al., 2024). 

However, nature is inherently uncertain and often does not respond in a way that is fully 

expected (Maron et al., 2012; Brudvig & Catano, 2021). This makes predicting an outcome of 

a nature conservation intervention upfront challenging, and increases the risk to an investor, 
because there is a substantial probability that the ecologies delivered through these nature 

conservation projects will not emerge exactly as planned. Another major challenge is that the 

return profiles of nature conservation projects over time do not match the kinds of return 

profiles that attract mainstream investment. When investors make investment decisions, they 

typically discount future cash flows, which means that long term cash flows receive less 

weight, are of less value to the investor, then short term cash flows. One of the major 

challenges with nature conservation projects is that ecologies can respond quite slowly to 

management interventions, and this means that long term ecological improvements may not 

match the investment timelines of traditional investment (Kedward et al., 2023). 

The major public policy emphasis in order to make investments in nature more attractive to 

institutional investors is to reduce the risk associated with these investments through 
interventions such as blended finance or derisking (Rode et al., 2019; Flammer et al., 2024). 

Blended finance means mixing different forms of capital together that may have different return 

requirements and risk tolerances, with public or philanthropic capital often used to reduce or 

underwrite the risk for private investors. In this way the de-risking is theorised to help attract 

private investment by slightly reducing the risk return ratio for private investors investing in 

those projects. For example, Flammer et al. (2023) found that, for a biodiversity-focused 

private equity firm, in their portfolio of investment biodiversity investments target a mean 

internal rate of return of 14.7%, or 11.9% for blended finance deals with a de-risking 
component. 

Another key finding that highlights another potential tension or mismatch between the 

incentives of private investors and the needs of conservation or ecology, is that in order to 
make as much return as possible from nature conservation projects, project managers have 

an implicit incentive to create the types of ecologies that get the most units or credits from the 

specific commodification mechanism that is used to measure and generate credits for sale 

(Doyle et al., 2015; Stanley, 2024a, 2024b). This can lead to the creation of ecologies that 
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maximise the characteristics that are easily commodified, but this may actually underprovide 

many of the important aspects of nature that are not so easily commodified. For example, in 

England's nature market biodiversity net gain, the types of ecology that appeared to secure 

the most units at the lowest cost are extensively grazed or amenity grasslands (zu Ermgassen 

et al., 2021; Rampling et al., 2024). Therefore, there is a strong signal in the data that this 
nature market is overproviding relatively simple grasslands, which may not actually be the 

types of nature conservation that make the best contribution to overarching nature 

conservation goals. 

Overcoming these fundamental tensions between finance and ecology is very challenging. In 

order to attract mainstream investment, it is necessary to make conservation projects highly 

profitable and bring down the risks. In our sample of interviewees, many expressed doubts 

and scepticism that turning nature into an asset class that attracts mainstream investment 

might be impossible because the mismatch between the needs of investors and the realities 

of conservation are so large (zu Ermgassen et al., 2024). Options like derisking might help 

bridge this divide and get some projects over the threshold of achieving the risk return ratios 
sufficient to attract private investment, but whether or not such mechanisms can be used to 

attract private investment into nature conservation at scale remains an open question. To 

overcome the risks that delivering nature conservation through these commodification 

mechanisms might lead to the overproduction of specific forms of nature that maximise returns 

requires that regulators closely monitor the outcomes of these nature markets, and consider 

changing some of the fundamental parameters of these nature markets if it is emerging that 

the types of outcomes that are being delivered by these nature markets are poorly matched 

with higher level conservation goals (Duffus et al., 2024). This might include for example 
changing some of the weightings of different attributes within the nature market to make the 

kinds of nature that are aligned with overarching strategic nature conservation objectives more 

profitable. 

 

3.3 Ensuring policy coherence and stability  

As mentioned in Section 3.2, one of the key uncertainties and risks facing private investors is 

a lack of policy coherence and policy stability. When your revenues are dependent on a policy 

existing, as is the case with mandatory nature markets where the fundamental of driver of 

demand for nature units or credits comes from some form of legislation that makes a polluter 

pay for their impacts on nature, then it is absolutely critical that investors have confidence that 

that policy will remain implemented overtime horizons that are sufficient for them to deliver 

attractive investment returns. However, nature markets are often dogged by policy uncertainty. 

This is largely because nature markets are often introduced as additions or changes to 
planning policies, and so whenever governments are faced with the political imperative of 

changing planning policies in order to enable more infrastructure expansion or the 

development of other economic sectors, this often directly conflicts with these nature markets, 

which are sometimes framed as barriers to growth or infrastructure expansion (Calvet et al., 

2015; zu Ermgassen et al., 2020). This makes these nature markets fairly uncertain and 

unstable. For example, the English government introduced plans for a nature market that 

enabled trading of nutrient credits, but then attempted to repeal this market. This attempt did 

not succeed fully, but it did send a ripple of uncertainty throughout nature market investors 
and participants, which does not help build confidence that these markets will remain 

implemented in the long run and remain insulated from political intervention or uncertainty. In 

order for nature markets to scale there is a very clear need for strong long term policy signals 

that demonstrate to investors and other market participants that, if they build business models 
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around the creation of revenues through the sale of commodities into nature markets, that 

those revenues are relatively safe. 

Another key theme in our research has been a lack of policy coherence in biodiversity finance. 

Work in the EU has demonstrated that when nature conservation projects look for funding, 

there is often a multitude of potential funding sources available. This might include mixtures 

of public and private financing opportunities. However, in the nature conservation sector there 

is generally a tradition of attempting to attract grant funding and non-repayable forms of 
funding, and conservation practitioners in general are less experienced with return seeking 

forms of finance. These dynamics have serious real-world applications because there are case 

studies of projects that were well suited to attracting private finance and went through the due 

diligence processes enabling them to receive private investment, only for these projects to 

then subsequently receive other forms of grant funding instead of private finance (European 

Investment Bank, 2023). In order to maximise the potential for private investment to deliver on 

higher level nature conservation goals, it is essential that governments have a strong 

understanding of the different characteristics of projects and what this means for which types 
of funding they might be able to attract in order to deliver their objectives. There is a need for 

coordination so that public finance and grants and non-repayable forms of funding do not 

undermine opportunities for private investment.  



SUPERB – Deliverable 4.3 

 

19 
 

4. Metrics and validation 

Left to their own devices, nature markets can deliver a plethora of unintended outcomes, some 

negative (Cerullo et al., 2023; West et al., 2023; zu Ermgassen et al., 2023). Therefore, a 

critical finding of WP4 research has been the overwhelming role of governments and public 

bodies in creating the right kind of institutions so that the outcomes of these nature markets 

are positive (zu Ermgassen et al., 2025). It is essential that nature markets are well governed 

and effectively regulated, and that the outcomes of these nature markets contribute to strategic 

biodiversity conservation objectives (Simmonds et al., 2020). These outcomes are very 
unlikely to be delivered on their own without a substantial role for governments in guiding them 

(Kedward et al., 2023; zu Ermgassen & Löfqvist, 2024). In particular, effective monitoring and 

validation are critical to proving that forest restoration projects achieve their intended 

environmental outcomes and provide assurance to external investors and stakeholders. 

Robust monitoring systems allow the tracking of restoration progress, the assessment of 

ecological impacts, and the verification of investments’ additionality—ensuring that the 

restoration efforts result in genuine, measurable benefits to biodiversity and carbon 

sequestration. The following section expands on some of these aspects included in WP4 
research, focusing in particular on role of governments in securing positive outcomes of nature 

markets. 

 

4.1 Metrics and monitoring 

Biodiversity metrics provide a tool for various actors to assess and mitigate biodiversity risks 
relative to business-as-usual scenarios. Awareness of these risks is growing among private 

companies, as emphasized by the Taskforce for Nature-Related Financial Disclosures (TNFD, 

2023), the World Economic Forum (2020), and the Science-Based Targets Network (SBTN, 

sciencebasedtargets.org), underscoring the importance of developing standardized and 

actionable metrics. By integrating biodiversity considerations into their strategies, companies 

can better manage their impacts on nature, enhance their sustainability efforts, and contribute 

positively to global biodiversity goals. Access to geospatial biodiversity data and linking this 

data to companies supply-chains is crucial for developing mitigation strategies. 

In the SUPERB project, WP6 provides practical tools to support restoration monitoring and 

decision-making, including guidelines and soil restoration recommendations for monitoring, 

reporting and verification of biodiversity and ecosystem services (MRV-BES). This present 
deliverable specifically focuses on the contributions of WP4, where we concentrate on 

environmental valuation, comparing the biodiversity metrics used in environmental studies 

with those in conservation science, and assessing the economic and societal benefits of 

restoration. Our work helps guide informed investment decisions by incorporating biodiversity 

values into decision-making processes. 

WP4 applied a rapid evidence assessment approach to classify the measures and attributes 

employed in environmental valuation studies into general categories of biodiversity metrics 

(Strange et al. 2024). This classification is then compared with prior research on biodiversity 

metrics used in conservation and ecology to assess how effectively environmental valuation 

studies capture the key values essential for measuring biodiversity in practice. We found that 
there is often a mismatch between the metrics used in economic valuation and those in 

conservation science. 
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Firstly, the evaluation of biodiversity metrics differs between disciplines. In environmental 

valuation studies, the focus is on estimating the marginal utility of biodiversity attributes and 

analyzing trade-offs within a cost-benefit framework to inform decision-making (Hoyos, 2010). 

In contrast, environmental science prioritizes monitoring ecological trends, assessing species 

decline, and evaluating the impacts of human activities on ecosystems for conservation 
planning (Schmeller et al., 2018). However, certain metrics, such as phylogenetic 

distinctiveness, diversity indices, and functional diversity, commonly used in ecology and 

conservation, were absent in the economics literature. This highlights that some dimensions 

of biodiversity, particularly non-use values, are not adequately captured in valuation studies. 

Secondly, there is strong overlap between the most common types of metrics used in 

conservation and ecological science, and environmental economics. Both fields frequently rely 

on easily observable characteristics of biodiversity, such as species distributions (often 

represented by presence/absence in environmental economics), habitat area, and habitat 

attributes like type, richness, and abundance. 

Thirdly, Biodiversity valuation studies face the challenge of simplifying complex biodiversity 

impacts for respondents while capturing as many dimensions as possible. This requires 

balancing the need for simplicity with the inclusion of key biodiversity aspects, a challenge that 

remains underexplored in systematic studies. To better align with conservation science, 
valuation studies should provide science-based scenarios and incorporate technological 

advancements to track a wider variety of biodiversity components. 

Additionally, both biodiversity valuation and conservation science should adopt long-term 
perspectives to understand ecosystem dynamics and project future costs and benefits. While 

simpler metrics like species numbers or habitat coverage are useful, integrating more complex 

measures, such as Essential Biodiversity Variables (https://geobon.org/ebvs/what-are-ebvs/), 

is essential. Moreover, the value of biodiversity evolves over time, influenced by societal 

changes such as income, education, and cultural shifts, which must be considered in future 

natural capital accounting, such as the UN’s proposed ecosystem accounting framework 

(https://seea.un.org/ecosystem-accounting). 

 

4.2 Additionality and conditionality  

For funding channelled into conservation and restoration interventions to deliver ecological 
gains, nature markets must be designed to incentivize additionality. In essence, additionality 

refers to whether the actions funded by these markets lead to outcomes that would not have 
occurred in the absence of such interventions. A common weakness of market-based 

instruments hampering additionality is adverse selection: Because nature markets follow 
classical market logic, they incentivize participation by suppliers whose opportunity costs are 
low. For example, a landowner might set aside farmland for the benefit of biodiversity and 

forgo the associated farming income if selling biodiversity credits offers better compensation. 
However, this dynamic means that sellers with low opportunity costs—those for whom 

conservation is already straightforward or likely—are more inclined to implement conservation 
actions than those for whom it would require greater effort. While this feature theoretically 

makes voluntary markets more efficient than regulation-based approaches, it also risks 
attracting participants who would have taken the same actions without financial incentives, 

causing resources to be spent without generating additional ecological improvements. 
Evidence from impact evaluations of biodiversity offset and carbon credit projects highlight the 
extent of this issue in practice, revealing widespread non-additionality (zu Ermgassen, 2023; 

West et al., 2023). Zu Ermgassen et al. (2023) find that avoided-loss offsets are especially 

https://geobon.org/ebvs/what-are-ebvs/
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prone to this issue, while ones aimed at restoration are typically more likely to deliver 
ecological gains (Inkinen et al., 2022). 

To demonstrate additionality, project outcomes must be evaluated against a pre-intervention 

baseline, as well as a robust counterfactual (i.e., a non-intervention reference scenario). While 
comparing outcomes to a baseline allows the identification of ecological changes over time, 

the counterfactual is necessary to determine whether these changes are attributable to the 
project interventions. Different scientific evaluation methods currently exist to determine and 
attribute project impacts, including robust quasi-experimental study designs based on 

difference-in-difference or synthetic controls. However, their implementation in practice 
remains largely opportunistic (Wunder et al., 2025). For instance, avoided-loss biodiversity 

offsets and carbon credits often rely on baselines with self-selected counterfactuals that 
overstate the threats to selected sites (Calyx 2023; Haya et al. 2023). For a large part of 

currently used biodiversity crediting approaches, baselines and counterfactuals are 
nonexistent, ambiguous, flexible enough to be manipulated ex-post, or are not based on 
monitored outcomes. In fact, many existing and planned credits are merely based on actions 

and their forecasted outcomes, or do not clearly justify how they will deliver impacts. To avoid 
over-crediting, Swinfield et al. (2023) therefore propose that credits should ideally only be 

issued ex-post, once outcomes have been measured relative to a robust, statistically-derived 
counterfactual. 

Most publicly funded payment for biodiversity schemes, including many of Europe’s agri-
environment schemes, also suffer from built-in non-additionality problems. In these schemes, 

payments to landowners are typically conditional on the implementation of actions, which, 
although often scientifically informed, are in many cases vaguely specified and therefore not 

reliably tied to ecological outcomes (Reed et al., 2014). These dubious links between the 
schemes’ mandated actions and their intended ecological objectives, as well as wide-spread 

adverse selection, have meant that many of the past and existing schemes have generated 
limited ecological impact (Batáry et al., 2015; European Court of Auditors, 2020; Kleijn et al., 
2001, 2004, 2006; Reed et al., 2014). In the hope of improving scheme additionality, scientists 

and policymakers are increasingly interested in result- or outcome-based approaches, in 
which payments are tied to the achievement of biodiversity targets rather than the completion 

of prescribed actions. However, while result-based schemes feature a clearer link between 
public expenditure and ecological outcomes, they also present higher risks and costs for forest 

owners, thus requiring higher compensation levels (Süring & Lundhede, 2025). It is therefore 
not yet clear whether result-based schemes have a higher biodiversity return on investment 

than their action-based counterparts. 

To compare the cost-effectiveness of action- and result-based forest biodiversity schemes, 

WP4 conducted a large-scale survey with private forest owners, eliciting compensation 
requirements and land enrolment propensities for both types of schemes. The results suggest 

that, largely due to compensation mark-ups required to engage forest owners in result-based 
schemes, action-based schemes tend to attract higher land enrolment than their result-based 
equivalents. However, optimizing for land coverage alone is a false economy, and 

policymakers’ decisions should be guided by the biodiversity outcomes that schemes are 
expected to generate for any given budget. Next to cost and land enrolment considerations, 

the relative cost-effectiveness of both types of schemes crucially depends on how sensitive 
biodiversity is to the interventions prescribed under action-based schemes. For instance, our 

results suggest that an action-based scheme under which Danish forest owners are paid to 
increase deadwood retention in their forest to increase saproxylic beetle richness would only 

need to deliver outcomes in roughly half of all enrolled plots in order to be more cost-effective 
than a result-based scheme directly compensating for such additional species. Conversely, 
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the causal relationship between stand age heterogeneity and additional bird species would 
have to be significantly stronger to justify such an action-based approach. To maximize the 

ecological outcomes of future schemes, it is thus crucial that policymakers consider how 
strongly management interventions and desired biodiversity outcomes are linked. 

 

4.3 Verification and enforcement  

Nature markets traditionally deliver commodities that are ‘intangible’ goods - this means that 

they are impossible for a buyer or seller to directly hold or evaluate, they are given form 

through some kind of commodification process and a set of institutions that have collectively 

decided how we measure it and what it means. For example, a buyer cannot hold a tonne of 

CO2 equivalents, and so we have a set of institutions that have decided how to measure a 
unit of carbon stored or sequestered and a credit that that amount of carbon storage or 

sequestration has happened in reality. This means that in nature markets, verification and 

enforcement are unusually important, because consumers do not really have the opportunity 

to measure the quality of the products that they are buying. In conventional markets 

consumers buy products, they are able to interact with the product and distinguish between 

products of different qualities, and change their purchasing preferences in order to get the 

exact product that they want. In nature markets, this process is much more challenging, 

because buyers often do not get the chance to interact directly with the units of nature that 
they are buying or evaluate a project quality. And so, collectively the institutions for verifying 

and enforcing nature markets are critical to both market confidence and the ecological 

outcomes of these nature markets (Swinfield et al., 2024). 

However, historically these fundamental governance aspects, such as verification and 

enforcement, have been underdeveloped, and this has been found to undermine the quality 

of the outcomes of several nature markets (Theis et al., 2020; Evans, 2023; Rampling et al., 

2024). For example, in England's nature market biodiversity net gain, project developers are 

able to buy biodiversity units through several different pathways, each of which has its own 

governance architecture (zu Ermgassen et al., 2021). Developers are able to deliver 

biodiversity units on site within their own developments, and these biodiversity units are 

supposed to be monitored and enforced through the planning system. However the English 
planning system was never designed for this purpose, and the majority of local authorities who 

are the de facto regulators in this system do not have a staff member to perform this kind of 

monitoring and compliance function (Robertson, 2021). Our research also detected major 

legal barriers to even enforcing the legislation if a developer has been found to be non-

compliant. This means that there are very limited opportunities to hold the nature market to 

account if a developer or project proponent is found not to have delivered the biodiversity 

enhancements that they have promised under the policy. This is very consequential as the 

vast majority of the biodiversity units delivered under biodiversity net gain fall under this on-
site pathway. An alternative way that developers can deliver biodiversity gains is by buying 

biodiversity improvements through the offsite biodiversity market. Project proponents who 

want to deliver biodiversity units for sale via the offsite market are governed by a different set 

of institutions and governance pathways, which are much more stringent than those facing the 

delivery of on-site biodiversity units. This means that the biodiversity units that are promised 

under the offsite pathway are much more likely to be compliant than the biodiversity units 

delivered via the on-site pathway. This is very important for the functioning of the nature 

market as a whole, because there is a chance that low quality units on site undercut the 
demand for high quality units off site. In our work we estimate that if regulators were able to 

prevent project developers from claiming biodiversity benefits from the most unrealistic 
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biodiversity gains delivered on site, and they were instead forced to purchase biodiversity 

improvements through the domestic nature market, that the total volume of investment going 

into that nature market might increase by a factor of four (Rampling et al. 2024). This case 

study demonstrates the complex interplay between governance, compliance and 

enforcement, and the volume and quality of investment flowing through nature markets. 

 

4.4 Permanence and leakage  

Two other issues are important to consider in relation to investments in nature markets, 

namely permanence and leakage. Permanence refers to the durability and longevity of the 
environmental benefits achieved by the investment in nature markets. This principle is 

important for impacts on all affected ecosystem services and is well known from the carbon 

market, see e.g. Wunder et al. (2025). The issue of permanence, or lack thereof, seems to be 

especially pertinent when dealing with nature markets and biodiversity conservation. Some of 

these impacts will be irreversible, for instance if a species is becoming extinct, and it is 

imperative to ensure that these effects are maintained over the long term and are not reversed. 

Conservation efforts can have spillover effects beyond the area targeted for conservation, 

sometimes enhancing but often reducing overall conservation impacts (Meyfroidt et al., 2020). 
For instance, when such interventions restrict the use of natural resources, the activities can 

shift to other areas and thus relocate the environmental impact. This shift, known as leakage, 

can occur due to economic factors (like moving production or changing prices), human 

behavior changes, and ecological connections. Leakage is a well-known issue from REDD+ 

schemes (Reduced Emissions from Deforestation and Degradation) where it has been a 

concern in relation to e.g. biodiversity impacts (Harrison & Paoli, 2012). 

The leakage into other affected areas can happen locally (e.g., near protected areas), 

regionally/nationally (e.g., people moving to new areas), or even globally (e.g., affecting global 
commodity prices). The extent of leakage depends on market dynamics. Leakage is 

challenging to monitor directly and often requires modelling (Wunder et al, 2025). 

There is no clear agreement on how to tackle leakage most effectively. Some scholars 

advocate actions to reduce commodity demand and/or increase local supply in the restricted 

activity (Filewod & McCarney, 2023). Leakage may also be viewed as a result of market forces 

where conservation efforts potentially can be secured through global cooperation (Gan & 

McCarl, 2007). 
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5. Opportunities and case studies 

Landlife analysed the Voluntary Carbon Market (VCM) with a focus on nature-based removals 

via Afforestation, Reforestation, and Revegetation (ARR) projects. Although these removals 

currently account for less than 5% of market supply, they are in high demand because they 

directly extract CO₂ from the atmosphere while enhancing biodiversity. Corporations from 

sectors like insurance, banking, FMCG, retail, and technology are increasingly purchasing 

high-quality carbon credits as part of their sustainability and net-zero strategies. Market 

forecasts predict that the VCM could grow sevenfold by 2030, with the value of ARR credits 

rising from $0.2 billion in 2023 to an estimated $1.6 billion by 2030 and high-quality credits 
potentially reaching $228 per tonne by 2050. Concerns over greenwashing and exaggerated 

emission reduction claims have shifted buyer preferences toward projects that offer verifiable 

carbon removals rather than merely avoiding emissions. New buyer groups, including tech 

giants and financial investors, are entering the market, attracted by rising credit prices and 

clearer regulatory frameworks. Recent US and EU regulations are driving higher transparency 

and quality standards, further boosting demand for reliable removals. While traditional 

reforestation efforts face challenges such as limited scale, long lead times, labor intensity, and 

operational constraints like scarce nursery capacity and climate variability, the integration of 
modern technologies—such as satellite monitoring and drone seeding—is essential for 

improving efficiency and outcomes. Additionally, the transfer of carbon rights from landowners 

to investors is a key financing mechanism, enabling companies to claim certified carbon 

removals and support their climate goals. Ultimately, addressing the supply-demand gap for 

high-quality ARR credits is crucial for advancing both climate change mitigation and 

biodiversity conservation. 
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