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Abstract 33 

Biodiversity and ecosystem services provide the foundation on which the global economy, and by 34 

extension all businesses, depend. ENCORE (Exploring Natural Capital Opportunities, Risks and 35 

Exposure) has established itself as a key reference for business and financial institution assessment of 36 

exposure to risk stemming from nature degradation. It has over 18,000 users, has been used in over 37 

15 assessments at national scale by central banks and others and is recommended for use by 38 

businesses and financial institutions by leading initiatives such as the Taskforce on Nature-related 39 

Financial Disclosures (TNFD). ENCORE can also support national decision-makers with screening of 40 

nature-related risk exposure, in line with the ambition of Target 15 of the Kunming-Montreal Global 41 

Biodiversity Framework. 42 

This paper outlines the theory that underpins nature-related assessments. The resulting structure of 43 

the ENCORE knowledge base provides information on dependency and impact pathways through 44 

which economic activities link to ecosystem components. Our paper is based on the 2024 update to 45 

the ENCORE knowledge base that covers 271 economic activities including key value chain links, aligns 46 

with the globally recognised International Standard Industrial Classification of All Economic Activities 47 

(ISIC), and integrates both qualitative and quantitative data to underpin materiality ratings for five 48 

ecosystem services and seven pressures. For this update, we systematically reviewed over 1,600 49 

sources from the academic and grey literature (e.g., 24 company sustainability-related reports) and 50 

consulted with 78 industry experts to assess over 15,000 links between economic activities, ecosystem 51 

services and pressures on nature to provide this enhanced ENCORE knowledge base. 52 

The analysis presented here cements ENCORE’s position as essential infrastructure for businesses, 53 

financial institutions, and regulators to screen their exposure to nature-related risk. ENCORE supports 54 

actions to include nature in traditional approaches to risk and actions to deliver the global biodiversity 55 

agenda.  56 
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1. Introduction 87 

A whole of society and whole of government approach is needed to address current rates of nature 88 

degradation and ecosystem service loss (Convention on Biological Diversity 2022, 2026). This was one 89 

of the key messages from the Convention on Biological Diversity (CBD) when it released the Kunming-90 

Montreal Global Biodiversity Framework (KMGBF) in December 2022 (Convention on Biological 91 

Diversity 2022). This is echoed in the World Economic Forum’s Global Risks Reports, which reflect the 92 

views of experts and leaders in business, academia, civil society, international organizations, and the 93 

public sector. The 2026 edition of the Global Risks Report found that five of the top 10 perceived risks 94 

over a 10-year (long term) time horizon are environmental (Elsner et al. 2026). However, the same 95 

report found that environmental risks were among those that had the biggest fall in short term 96 

rankings (i.e., in the two-year time horizon). Instead, geopolitical, societal and technological risks 97 

made up eight of the top 10 perceived short-term risks in the 2026 report. Examples of such risks 98 

include geoeconomic confrontation, misinformation and disinformation, and societal polarization. 99 

This suggests that despite broad recognition of environmental risks as major long-term threats, 100 

sustained engagement across society and government may be difficult to maintain when more 101 

immediate geopolitical, societal, and technological challenges dominate attention. 102 

The recently released Business and Biodiversity Assessment of the Intergovernmental Science-Policy 103 

Platform on Biodiversity and Ecosystem Services (IPBES) emphasised that all economic activities 104 

depend and impact on nature and can play a positive part in reversing its degradation (IPBES 2026). 105 

For example, companies in the agri-food sector can prevent soil erosion, sequester carbon and help 106 

farmers transition to lower-impact practices (Tobin-de la Puente & Mitchell 2026). Similarly, fashion 107 

and textiles companies can reduce their own operational footprints by changing textile-dyeing 108 

practices as well reducing suppliers’ footprints by establishing sustainable sourcing standards (Tobin-109 

de la Puente & Mitchell 2026; World Economic Forum & Oliver Wyman 2026). The Business and 110 

Biodiversity Assessment also highlighted the importance of collaboration and collective action in the 111 

transition to a just and sustainable future (in addition to individual actions). 112 

The scientific and civil society communities have a role in supporting the private sector to make this 113 

transition. The IPBES Business and Biodiversity Assessment suggested that one tangible action these 114 

groups can take is to co-develop open access tools, datasets and other resources that enable the 115 

private sector to incorporate nature-related considerations into decision-making (IPBES 2026). The 116 

Exploring Natural Capital Opportunities, Risks and Exposure (ENCORE) tool exemplifies this approach. 117 

ENCORE was developed by Global Canopy, the United Nations Environment Programme Finance 118 

Initiative (UNEP FI), and the United Nations Environment Programme World Conservation Monitoring 119 

Centre (UNEP-WCMC) to fill a key gap in available tools. 120 

ENCORE is a high-level screening tool, which means that it can support companies and financial 121 

institutions who wish to take initial steps in evaluating nature-related risks and opportunities. It can 122 

aid with prioritisation and setting direction for further investigation but needs to be complemented 123 

with insights from other tools and data sources before final decisions are made. For example, ENCORE 124 

does not include perspectives from representatives of Indigenous Peoples or other stakeholders who 125 

might be affected by economic activities. This aspect is still very under-addressed in nature-related 126 

tools (see Kemp et al. 2026 for review). Indeed, the Nature Tools Compass (UNEP-WCMC 2026) – a 127 

resource to support assessments of nature-related dependencies, impacts, risks and opportunities – 128 

identified only six out of 74 tools as being able to support scoping of locations that may overlap with 129 

Indigenous Peoples' or local community lands. Nevertheless, ENCORE allows users to understand how 130 

economic activities may either depend on or impact nature through standardised terminology. It 131 

draws the links between concepts such as ecosystem services, ecosystem types and their components, 132 
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mechanisms that lead to changes in the state of nature, and pressures that result from economic 133 

activities (Natural Capital Coalition 2016; Leach et al. 2019; Keith et al. 2020; United Nations 2024). 134 

In this paper, we first present the theory that underpins nature-related dependency and impact 135 

assessments by the private sector. We then show how these concepts can be used to build a global 136 

and sector-level database that can inform nature-related screening by diverse economic actors 1. Next, 137 

we present the resulting ENCORE knowledge base and its methodology as applied in a tool for decision 138 

makers. We then provide examples of uptake, showing how the knowledge base made available via 139 

the ENCORE web-based tool can be, and is being, applied for early screening of companies’ nature-140 

related dependencies and pressures. We close with reflections on pathways for going beyond 141 

screening, to the assessment of nature-related risks, and to implementing positive actions for nature. 142 

1.1 Theory underpinning nature-related dependency and impact assessments by the 143 

private sector 144 

The concept that economic activities can both depend and impact on nature is not new. The term 145 

‘natural capital’ has been used in ecological economics spheres since the 1970s (Missemer 2018). The 146 

Millennium Ecosystem Assessment, published in 2005, was one of the first major globally agreed 147 

publications that stressed the relationship between nature and economic activities (Hassan 2005). The 148 

Millennium Ecosystem Assessment laid the foundation for subsequent efforts to develop a consistent 149 

approach for the private sector to identify, measure, and manage their nature-related dependencies 150 

and impacts. This thinking was further developed in the report on The Economics of Ecosystems and 151 

Biodiversity (TEEB) in Business and Enterprise (and associated sector-specific publications; Bishop 152 

2013), the Natural Capital Protocol (Natural Capital Coalition 2016), and most recently the Taskforce 153 

on Nature-related Financial Disclosures (Taskforce on Nature-related Financial Disclosures 2023b). To 154 

summarise these various efforts, there is broad recognition that nature (or natural capital, which 155 

includes biodiversity) delivers a series of ecosystem services. All businesses and financial institutions 156 

(among others), benefit from those ecosystem services. However, under current production practices, 157 

most economic activities exert unsustainable pressures on nature. Those pressures lead to negative 158 

impacts on nature, such as reductions in quality or availability of ecosystem services, which in turn can 159 

negatively impact on people (especially vulnerable groups such as Indigenous Peoples, communities, 160 

groups and other affected individuals) as well as economic activities themselves. Impacts on nature 161 

occur through certain mechanisms that change the state of ecosystems and their components, such 162 

as diseases, climate change, floods or changes in species population sizes. These relationships are 163 

presented visually in Figure 1. 164 

 
1 In the context of this paper, we define screening as any procedure undertaken to rapidly identify whether an 
economic activity is likely to have significant dependencies or impacts on nature, adapted from (UK 
Government 2014). 
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 165 

Figure 1: The relationships between biodiversity, natural capital, ecosystem services and business and financial institutions. 166 
Example ecosystem services include global and local climate regulation, pollination, and recreation-related services. Example 167 
pressures include land use, emissions of toxic pollutants to water and soil, and emissions of greenhouse gases. Definitions of 168 
key terms and how they are used in ENCORE are provided in UNEP-WCMC (2024). Source: authors, adapted from IPBES  169 
(2026), created in Miro. 170 

The natural capital and ecosystem services framing is not universally supported. Key criticisms (e.g., 171 

risk of commodifying nature) and responses (e.g., designing approaches to include non-market 172 

instruments) can be found in Schröter et al. (2014), Díaz et al. (2018), Hummel et al. (2019), Díaz and 173 

Pascual 2025, and Ferraro et al. (2025). This has resulted in “Nature’s Contributions to People” also 174 

being used as terminology, for example in IPBES assessments. While we recognise that natural capital 175 

and ecosystem services provide an anthropocentric world view, they are easily understood by the 176 

private sector, in wide use and can account for diverse values. Businesses and financial institutions 177 

can apply these concepts through a structured process that starts with screening and prioritising their 178 

most significant dependencies and impacts on nature and progresses to implementing and monitoring 179 

actions to achieve positive outcomes for nature and people. 180 

1.2 The logic behind ENCORE 181 

Figure 2We developed an initial theory of change for ENCORE in 2016 to outline how we could 182 

measure its impact. A simplified version is presented in Figure 2, noting that ENCORE cannot deliver 183 

all the outcomes by itself. 184 

The problem statement is that business risk is increasing due to continuing declines in nature, yet 185 

these are not always considered in the decisions of businesses and financial institutions. ENCORE aims 186 

to close this knowledge gap by bridging the space between the wealth of published conservation 187 

science and actionable business intelligence. 188 

Figure 2At its core, ENCORE contains a synthesis of the evidence for nature-related materiality through 189 

linking economic activities with ecosystem services and impacts on natural capital. However, parallel 190 

activities include producing guidance, training users, as well as developing new methods to advance 191 

functionality, uptake and interoperability of the tool. 192 
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ENCORE’s success is susceptible both to external enabling and risk factors. Key among these is the 193 

potential risk of a lack of consumer and investor demand for corporate action and a simultaneous 194 

dearth of effective policy and regulation. However, in the decade since 2016, the public and investors 195 

have increasingly pressured the private sector for action on nature, and policies and regulations have 196 

been forthcoming. Examples of the latter include Article 29 of the French Energy-Climate Law, which 197 

extended biodiversity-related reporting requirements to investors, and the EU’s Corporate 198 

Sustainability Reporting Directive (CSRD). 199 

 200 

Figure 2: Simplified theory of change for ENCORE. Source: ENCORE partners (Global Canopy, UNEP FI and UNEP-WCMC). 201 

2. Methods 202 

2.1 How did we develop ENCORE based on the concepts discussed above? 203 

2.2.1 Structure of the ENCORE knowledge base 204 

Based on its theory of change (Figure 2), ENCORE needs to support understanding of potential 205 

dependencies and impacts on nature associated with different economic activities2. As such, the 206 

knowledge base needs to provide information on individual components of the dependency and 207 

impact pathways and the relationships between them. We stored this information in a relational 208 

database, hereafter referred to as the ‘ENCORE knowledge base’. We supported each relationship 209 

with evidence from literature review, secondary quantitative data and/or expert judgement.  210 

The 2024 version of the ENCORE knowledge base builds on previous efforts from 2016 to 2019 (Leach 211 

et al. 2019; Natural Capital Finance Alliance & UNEP-WCMC 2018). As a summary of our 212 

methodological steps, we: 213 

• Conducted targeted literature reviews to define the relationship between different 214 

components of the dependency and impact pathways (Section 2.2.3) 215 

• Used quantitative secondary data and expert assessment to determine materiality ratings 216 

(Section 2.2.4) 217 

 
2 Throughout the paper, references to ENCORE providing information on dependencies or pressures should be 
read as potential dependencies or pressures given its global, sector average scope. 
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• Consulted industry experts to gather feedback and ensure the final set of materiality ratings 218 

were reflective of average sector practices (Section 2.2.5) 219 

2.2.2 Summary of key design criteria and methodological implications 220 

To facilitate uptake by users, as well as ensure consistency and interoperability with existing resources, 221 

we structured the 2024 version of ENCORE’s knowledge base to better align with other frameworks, 222 

standardised classifications and concepts. These are summarized here. 223 

Firstly, we built the industry classification in ENCORE using Groups and Classes (levels 3 and 4) of the 224 

International Standard Industrial Classification of All Economic Activities (ISIC) Revision 43. We selected 225 

ISIC as it is an authoritative classification that many region- or country-specific classifications are built 226 

from. Using ISIC increased both standardisation and granularity of the ENCORE knowledge base, 227 

moving from 92 production processes to 271 economic activities. For this, we adapted publicly 228 

available crosswalk (concordance) tables linking GICS to the European industry classification NACE4 229 

and NACE to ISIC5. 230 

Similarly, for the list of ecosystem services we aligned with the United Nations System of 231 

Environmental-Economic Accounting—Ecosystem Accounting (UN SEEA EA)6, which is referenced for 232 

example in the Global Reporting Initiative and TNFD (Global Reporting Initiative 2025; Taskforce on 233 

Nature-related Financial Disclosures 2023b). For this, we matched each ecosystem service included in 234 

the first version of ENCORE (based on version 4.3 of the Common International Classification of 235 

Ecosystem Services; CICES7) to Level 1 of the ecosystem services from SEEA EA. 236 

In the impact pathway (red part of Figure 3), we identified a list of ‘pressures’ and ‘mechanisms of 237 

change in state’ and aligned the categorization of each to the concepts used in the Driver-Pressure-238 

State-Impact-Response framework (European Environment Agency 2007). Using expert judgement, 239 

we identified a list of ‘ecosystem components’ based on Leach et al. (2019) and introduced a 240 

distinction by different ecosystem types, which we categorized in line with the biome level in the IUCN 241 

Global Ecosystem Typology 2.0. These design choices reflect consistency with the SEEA EA approach 242 

and are intended to support ENCORE’s interoperability. We used expert judgement to define 1,395 243 

links between ecosystem services and ecosystem components in different ecosystem types. 244 

For many sectors, their greatest dependencies and impacts lie within the broader value chain rather 245 

than their direct operations. In response to user requirements, we included information on key value 246 

chain links. To build those links, we drew on the Environmentally Extended Multi-Regional Input-247 

Output (EE-MRIO) database developed by ETH Zürich (Cabernard & Pfister 2021). 248 

2.2.3 Targeted literature reviews 249 

We conducted several targeted, systematic literature reviews to populate each ‘table’ in the ENCORE 250 

knowledge base. By ‘table’ we mean an Excel-compatible data file that contains information pertaining 251 

to one of the links displayed in Figure 3. For example, one table describes the links between economic 252 

activities and the pressures they potentially exert on nature. We used Google and Google Scholar to 253 

identify peer-reviewed studies, books, book chapters and grey literature, including corporate 254 

 
3 Available at: https://unstats.un.org/unsd/publication/seriesm/seriesm_4rev4e.pdf 
4 Officially called the Statistical Classification of Economic Activities in the European Community in English, 
referred to as ‘NACE’ due to its French title – ‘Nomenclature statistique des activités économiques dans la 
Communauté européenne’. Available at: https://ec.europa.eu/eurostat/web/nace 
5 Available at: https://unstats.un.org/unsd/classifications/Econ#Correspondences 
6 Available at: https://seea.un.org/en/methodology/ecosystem-accounting  
7 Available at: https://cices.eu/content/uploads/sites/8/2015/09/CICES-V4-3-_-17-01-13a.xlsx 

https://unstats.un.org/unsd/publication/seriesm/seriesm_4rev4e.pdf
https://ec.europa.eu/eurostat/web/nace
https://unstats.un.org/unsd/classifications/Econ#Correspondences
https://seea.un.org/en/methodology/ecosystem-accounting
https://cices.eu/content/uploads/sites/8/2015/09/CICES-V4-3-_-17-01-13a.xlsx
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sustainability reports and industry publications. Search terms were determined by the focus of each 255 

table. For example, the table on links between economic activities and ecosystem services was 256 

informed by targeted reviews of literature on nature-related dependencies of those economic 257 

activities. As a result, the ENCORE knowledge base synthesizes data from over 1,600 academic and 258 

grey literature sources. 259 

The objective of the targeted literature reviews was to identify all existing links between the 260 

components of the ENCORE knowledge base, not only the most common links. This ensured that the 261 

ENCORE knowledge base could provide information about all potential dependencies and impacts, 262 

not just the most frequent or best documented in literature. In all literature searches, we included 263 

English language literature based on global data or data from a specific region. 264 

We synthesized information from reviewed literature into a short description of each link. Where our 265 

review found that there is no relationship between two components, we marked this as Not Applicable 266 

(N/A). Where the targeted literature reviews did not find sufficient data to determine the relationship 267 

between two components, we marked this as No Data (ND). All tables populated by information from 268 

the literature reviews were reviewed by a minimum of three experts from the pool of authors of this 269 

paper. 270 

2.2.4 Use of quantitative secondary data and expert assessment to determine materiality 271 

ratings 272 

For all dependencies and pressures, the ENCORE knowledge base provides materiality ratings on a 273 

five-point scale from Very Low to Very High, based on pre-agreed criteria denoting the significance or 274 

size of dependencies and pressures.  275 

We established the ratings using both quantitative secondary data and qualitative expert assessment. 276 

Artificial Intelligence (AI) was not used in any part of the methodology. The addition of quantitative 277 

data allows for a more robust, relative approach for the resulting materiality ratings, which facilitates 278 

prioritisation (one of most common uses of the ENCORE data). We used qualitative expert assessment 279 

where no suitable quantitative data was available or where quantitative data alone could not capture 280 

all dimensions of the dependency or pressure in question. The new materiality ratings therefore draw 281 

on purely quantitative, purely qualitative or mixed method methodologies (Table 1). 282 

Table 1: Number of materiality ratings in the dependency and pressure tables underpinned by either a qualitative approach, 283 
quantitative data or a blended (mixed-method) approach. 284 

 
Materiality ratings 

Method 

Qualitative Quantitative Blended Total 

Dependencies 2,759 0 627 3,386 

Pressures 776 1,344 0 2,120 

 285 

For the ratings based on a purely quantitative methodology, we used a set of indicators from the EE-286 

MRIO database developed by ETH Zürich by building on EXIOBASE version 3.6 (Cabernard & Pfister 287 

2021) and other databases of sectoral environmental footprints (see detail in the EU project 288 

deliverable Mittempergher & Vergez 2024). We assigned the materiality ratings based on ‘per 1 Euro 289 

of output’ values (e.g., volume of GHGs emitted per 1 Euro of output produced by the economic 290 

activity) by splitting values for each economic activity into the five grades on the rating scale (Very 291 

Low to Very High) using a natural breaks method (Jenks 1967). 292 
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For the qualitative ratings, we used the Delphi method (Mahajan et al. 1976; Mukherjee et al. 2015) 293 

to guide the expert assessment. Each rating was assessed independently by two experts from the pool 294 

of authors of this paper using questions designed to capture the magnitude of the dependency or 295 

pressure. The experts subsequently discussed any mismatches between their assessments to 296 

determine the final rating. 297 

We used a blended (mixed-method) methodology for five dependency materiality ratings (Table 1). In 298 

such instances, we first identified quantitative data suitable for assessing the loss of functionality for 299 

the economic activity if the ecosystem service were disrupted (e.g., data on the amount of biomass or 300 

volume of water used by an economic activity per 1 Euro of output). We complemented this with 301 

qualitative expert assessments of the replaceability of the ecosystem service, which was also 302 

completed using the Delphi method. 303 

For the materiality of all cultural ecosystem service dependencies, we used an exceptional approach. 304 

We assigned a rating of Very High to all of them, due to limited data and insufficient scientific 305 

consensus on how materiality of dependencies on these ecosystem services should be assessed. We 306 

recognise that this potentially overestimates the materiality for these ecosystem services. However, 307 

users have the option to justify a downgrade to the materiality of cultural ecosystem services on a 308 

use-case-by-use-case basis. 309 

2.2.5 Industry expert consultation 310 

The final step involved reviews by experts who had knowledge of typical industry practices. We 311 

selected these experts through a mix of convenience sampling and snowball sampling (“Convenience 312 

Sampling” 2018; “Snowball Sampling” 2018). This resulted in a pool of 78 reviewers who were asked 313 

to review the materiality ratings assigned to activities for which they held specific knowledge. After 314 

their reviews, we used expert judgement informed by the references found in the literature reviews 315 

to determine the final materiality ratings. 316 

A fuller account of the methodology, its assumptions and its limitations is given in an accompanying 317 

explanatory note (UNEP-WCMC 2024) as well as Mittempergher & Vergez (2024) (see Annex 1). 318 

3. Results 319 

We present Results in three subsections: 3.1 Key results from the development of ENCORE’s 320 

knowledge base, 3.2 ENCORE's uptake and contribution to the nature-related risk landscape, and 3.3 321 

Applications of the ENCORE knowledge base. The latter sub-section focuses on three use cases with 322 

example applications of ENCORE. 323 

3.1 Key results from the development of ENCORE's knowledge base 324 

The structure of ENCORE’s knowledge base is visualized in Figure 3. Example visuals from the ENCORE 325 

website are presented in Annex 2 with details on data access in Annex 3. The dependency pathway 326 

(yellow part of Figure 3) describes the relationship between economic activities, ecosystem services 327 

and ecosystem components. The impact pathway describes the relationship between economic 328 

activities, pressures, mechanisms of change in state, and ecosystem components. 329 
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 330 

Figure 3: Diagrammatic representation of the ENCORE knowledge base, demonstrating the relationships that are articulated 331 
in ENCORE. The dependency pathway is shown in yellow and impact pathway shown in red, built using the methods described 332 
in Section 2. Source: authors. 333 

Of the >15,000 potential links between the different components of the dependency and impact 334 

pathways that were reviewed, 7,516 were identified as relevant and 7,654 ‘Not Applicable’. Relevant 335 

links are all links except those that were deemed Not Applicable (i.e., it can reasonably be expected 336 

that there is no link between two components). 337 

On the dependency pathway side, we found data to support over 90% (3,386) of relevant links  338 

between economic activities and ecosystem services (Figure 4). On the impact pathway side, we found 339 

data to support over 93% (2,120) of relevant links between economic activities and pressures (Figure 340 

5). We also found evidence to support 88 links between mechanisms of change in state and ecosystem 341 

components. Figures 4 and 5 show that there are relatively few data gaps (ND values) in the knowledge 342 

base for both dependencies and pressures. As shown in Table 1, the materiality of dependencies could 343 

not be assessed using solely a quantitative method for any of the 25 assessed ecosystem services. 344 

Conversely, none of the 13 pressures were assessed using a blended approach. 345 

The relevant links above are supported by 1,633 references, meaning each reference supports 3.4 links 346 

on average. This reflects a difference in granularity – the industry classification, pressures and 347 

ecosystem services are more detailed than the available literature. For example, all office buildings 348 

were deemed to depend to some extent on local climate regulation services provided by urban green 349 

and blue infrastructure. However, the literature we found covered 'offices' more broadly, rather than 350 

documenting different types of office-based activities and their dependence on these services. As a 351 

result, two references (Demuzere et al. 2014; Veerkamp et al. 2021) were used to support links for 98 352 

office-based economic activities. We then assessed the potential materiality of each economic 353 

activity's dependence on local climate regulation services individually in the next step of our 354 

methodology. 355 

Users can interact with the ENCORE knowledge base in two main ways. First, they can access it via 356 

online functionalities on the ENCORE website, which are well suited for preliminary, high-level 357 

materiality screening. Second, they can download the complete ENCORE knowledge base, enabling 358 

more detailed assessments by combining ENCORE data with portfolio or company-specific 359 

information. For example, users may integrate ENCORE outputs with country-level indicators such as 360 

https://encorenature.org/en


 

12 
 

GDP or with organization-specific portfolio data to conduct customized analyses that weight 361 

materiality ratings and financial data (e.g., Svartzman et al. 2021).362 
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 363 

Figure 4: Stacked bar chart showing coverage of materiality ratings for dependencies per method used, including links marked as Not Applicable (N/A) and No Data (ND). n values represent the 364 
number of links between economic activities (total of 271 across 21 ISIC Rev 4 Sections) and ecosystem services (total of 25). ‘Blended’ refers to a mixed-methods qualitative and quantitative 365 
approach. Source: authors, generated using Claude Sonnet 5 by Anthropic. 366 
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 367 

Figure 5: Stacked bar chart showing coverage of materiality ratings for pressures per method used, including links marked as Not Applicable (N/A) and No Data (ND). n values represent the 368 
number of links between economic activities (total of 271 across 21 ISIC Rev 4 Sections) and pressures (total of 13). ‘Blended’ refers to a mixed-methods qualitative and quantitative approach. 369 
Source: authors, generated using Claude Sonnet 5 by Anthropic. 370 
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3.2 ENCORE's uptake and contribution to the nature-related risk landscape: foundational 371 

infrastructure for nature-related assessments 372 

ENCORE’s structure and the method we used to build its knowledge base (see Section 2) have 373 

facilitated its integration, interoperability, and uptake by the private sector and other stakeholder 374 

groups (e.g., central banks, ministries of finance, and academia). Over time, this has allowed ENCORE 375 

to evolve beyond being a standalone assessment tool into infrastructure that underpins a broad array 376 

of nature-related risk methodologies, analytical tools, disclosure frameworks and policy applications 377 

(see examples below). ENCORE is widely recognised as one of the key entry points for organisations 378 

undertaking nature-related risk assessments (Broer & Nozeman 2023; Global Canopy 2025; Bailon et 379 

al. 2026; Taskforce on Nature-related Financial Disclosures 2026a). For example, recent editions of the 380 

Global Survey of Nature Risk at Financial Firms (Paisley & Nelson 2024, 2025) identify ENCORE as the 381 

most widely used framework among financial institutions for assessing nature-related risks. 382 

ShareAction’s 2025 survey found that 41% of the largest asset managers in the world now use ENCORE 383 

(Sood et al. 2025). ENCORE’s science-based methodology has also informed the work of international 384 

organisations such as the World Economic Forum and has been incorporated into leading guidance 385 

for corporate nature-related disclosure, such as the TNFD (Taskforce on Nature-related Financial 386 

Disclosures 2023a; World Economic Forum 2020). 387 

Since 2021, the ENCORE platform has experienced sustained growth, reaching more than 18,000 388 

registered users by 1 September 20268. Users span a diverse range of economic actors, including 389 

financial institutions (across banking, insurance, investment), businesses, academic institutions, 390 

governments, intergovernmental organisations, and civil society organisations (as evidenced by 391 

diversity of publications in Annex 4). 392 

The broad uptake of ENCORE has helped establish a common understanding, conceptual framework 393 

and evidence base for assessing exposure to nature-related risks across the economic and financial 394 

system. ENCORE has therefore made progress towards several of its target outcomes (Figure 2). For 395 

instance, its uptake by a wide range of businesses and financial institutions shows that it is contributing 396 

to improving understanding of dependencies and impacts on nature (outcome 1; Section 3.3.1). Its 397 

use in several new methodologies and tools shows that it is contributing to new approaches to 398 

measure and value nature (outcome 2; Section 3.3.2). Its inclusion in nature-related reporting 399 

guidance shows it is contributing to building capacity to manage and mitigate nature-related risks, and 400 

improving reporting and disclosure (outcomes 3 and 4; Section 3.3.1). Lastly, ENCORE’s use by central 401 

banks, supervisors and other public bodies indicates that it may in time support development of 402 

nature-inclusive regulatory frameworks (outcome 5; Section 3.3.3). 403 

3.3 Applications of the ENCORE knowledge base 404 

ENCORE is commonly used across three complementary use cases: 1) enabling assessments for 405 

economic actors’ nature-related reporting and disclosure efforts; 2) underpinning the wider 406 

ecosystem of nature-related methodologies and tools; and 3) informing country-level assessments, 407 

financial supervision and public policy. 408 

3.3.1 Enabling assessments for economic actors’ nature-related reporting and disclosure efforts 409 

Typically, use of ENCORE for reporting and disclosure efforts entails matching up user-specific data on 410 

economic activities to the ISIC activities covered by ENCORE and generating a list of potentially 411 

material dependencies and pressures. User-specific data can be a simple list of economic activities 412 

 
8 A ‘registered user’ means a user who has created and activated an account, but this does not necessarily 
indicate routine use of ENCORE. 
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(e.g., an integrated food and beverage company might compile a list of packaging facilities, 413 

distribution centres, and mills). Alternatively, additional contextual data can be added to support 414 

presentation or interpretation of results (e.g., an asset manager might compile financial data on the 415 

companies associated with each economic activity or the type of investment represented). 416 

ENCORE has been integrated in various guidance documents that support nature-related reporting 417 

and disclosure efforts. A prominent example is the TNFD’s LEAP (Locate, Evaluate, Assess, Prepare) 418 

approach. ENCORE is referenced within the Scoping, Locate and Evaluate components of LEAP as an 419 

initial materiality screening and prioritization tool (Taskforce on Nature-related Financial Disclosures 420 

2023a; Global Canopy 2025).  421 

ENCORE has supported hundreds of nature-related assessments by individual organisations. As of 31 422 

July 2025, over 1,800 organisations had engaged on nature-related issues by joining the TNFD Forum 423 

(Taskforce on Nature-related Financial Disclosures 2025). Of those, 620 organisations, representing 424 

more than USD 20 trillion in assets under management, had committed to making voluntary 425 

disclosures aligned with TNFD. With over 500 TNFD reports published and ENCORE being a 426 

foundational tool used by many of those reports in early assessment stages, the tool has played an 427 

important role in guiding organizations in developing their understanding of dependencies and 428 

impacts on nature (World Economic Forum & Oliver Wyman 2025). A selection of publicly available 429 

TNFD-aligned reports can be found on the TNFD’s website (Taskforce on Nature-related Financial 430 

Disclosures 2026b), many of which used ENCORE. A further, non-exhaustive list of examples of uptake 431 

can be found in Annex 4. 432 

While major progress is still needed, activity around reporting and disclosure of nature-related 433 

dependencies, impacts, risks, and opportunities (DIROs) is rising as a result of many organisations’ 434 

efforts (UNEP Finance Initiative 2019; Zu Ermgassen et al. 2022). This may indicate that the private 435 

sector’s capacity to assess nature-related DIROs is increasing, which is an important first step towards 436 

managing and mitigating nature-related risks. 437 

3.3.2 Underpinning the wider ecosystem of nature-related methodologies and tools 438 

ENCORE's utility is also now growing beyond its own platform, making it an essential component of 439 

the emerging infrastructure that supports nature-related activity by the private sector. For example, 440 

several leading tools incorporate ENCORE's underlying data and methodology. These include the Swiss 441 

Re Institute’s Biodiversity and Ecosystem Services Index, the WWF Biodiversity Risk Filter, NatureAlign, 442 

and SBTN’s Materiality Screening Tool (Retsa et al. 2020; Hyman & Vijay 2024; Nature Finance 2026; 443 

WWF 2026). The latter, for example, is recommended to around 300 businesses at Step 1a (Materiality 444 

Screening) of SBTN’s five-step target-setting framework. Through these integrations, ENCORE 445 

supports additional users who rely on its scientific foundations in their own downstream applications.  446 

In this type of use case, ENCORE’s data usually gets combined with data that allows for more context-447 

specific analysis. For example, its materiality ratings might be adjusted based on spatial datasets that 448 

indicate the state of nature in specific locations. Users then get a more refined estimate of materiality. 449 

As with the previous use case, some new methodologies and tools also allow users to directly input 450 

their own company or firm specific data (such as locations of direct operations or financial weighting; 451 

Annex 4). 452 

Certain emerging methodologies building from ENCORE now also aim to go beyond initial materiality 453 

screening and potential risk screening, towards assessing actual risks (Ranger et al. 2023; United 454 

Nations Environment Programme 2023b). For example, Ranger et al. (2023) used ENCORE’s 455 

dependency materiality ratings to underpin part of a Hazard-Exposure-Vulnerability-based nature risk 456 
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methodology. This sets the ground for possible further work such as the development of scenarios 457 

focused on nature-related risks (European Central Bank et al. 2025) as well as assessment of nature-458 

related risks in value chains (Funke et al. 2026). In these kinds of applications, ENCORE’s dependency 459 

materiality ratings typically serve as a key input for assessing potential vulnerability of sectors to 460 

ecosystem degradation. 461 

Owing to its interoperability, ENCORE is providing a standardised foundation to a complex array of 462 

methodologies and tools. The value of underpinning multiple tools lies not only in extending reach but 463 

also in fostering methodological consistency and comparability across the emerging nature-related 464 

assessment landscape. These new developments are advancing approaches to measure and value 465 

nature, which in turn may lead to nature being better integrated in private sector decision-making. 466 

3.3.3 Informing country-level assessments, financial supervision and public policy 467 

Current ENCORE use is global, with 55% of registered users in Europe, followed by Asia (28%), the 468 

Americas (12%), Oceania (3%) and Africa (2%). This highlights international uptake, as well as an 469 

opportunity to increase ENCORE’s adoption beyond Europe.  470 

Central banks have perhaps been among the most influential adopters of ENCORE, reflecting its 471 

credibility as a scientifically robust and internationally applicable data source for assessing exposure 472 

to nature-related financial risks. The Network of Central Banks and Supervisors for Greening the 473 

Financial System (NGFS) signposts ENCORE within its recently launched practical implementation 474 

package as a tool that uses simple terms and allows meaningful progress in risk assessment and 475 

supervisory practices (NGFS 2026). This kind of signposting, along with the earlier seminal work of the 476 

Dutch Central Bank (van Toor et al. 2020), have contributed to ENCORE being used by over 15 central 477 

banks, supervisors, regulators, and other governmental bodies. These include analyses undertaken by 478 

Banque de France, Banco de México, the European Central Bank, the Hungarian National Bank, Banco 479 

Central do Brasil, the Monetary Authority of Singapore, Bank Negara Malaysia, and the South African 480 

Reserve Bank (among others; Annex 4). These applications have helped central banks better 481 

understand how nature loss and ecosystem degradation may transmit risks through the financial 482 

system, contributing to the understanding of nature-related financial risk as a macro-financial policy 483 

issue. 484 

As an example, Figure 6 provides an extract of Colombia’s Medium-Term Fiscal Framework (Marco 485 

Fiscal de Mediano Plazo) – the country’s leading macroeconomic policy (Ministerio de Hacienda y 486 

Crédito Público 2024). As part of their assessment using ENCORE, they found that 48% percent of 487 

Colombia's GDP, equivalent to USD 469.5 billion, is generated by industries with moderate to very high 488 

direct dependencies on nature. This is an example of the type of output that organizations can 489 

generate by combining ENCORE data with portfolio-level financial data. Such analyses support the 490 

assessment of nature-related dependencies and pressures across portfolios, country-level GDP data, 491 

or economic variables. In the case of Colombia’s Medium-Term Fiscal Framework, ENCORE informed 492 

public policy and economic planning at the country level, helping to integrate nature into one of the 493 

government's principal macroeconomic planning instruments (Ministerio de Hacienda y Crédito 494 

Público 2024). A similar example can be seen in Ecuador where ENCORE analysis helped inform the 495 

country's National Biodiversity Strategy and Action Plan (NBSAP), which recognised biodiversity’s 496 

contribution to national and local economies (Ministerio de Ambiente y Energía 2025). Using ENCORE 497 

helped the Ministry of Environment and Energy in Ecuador to identify potential feedback loops 498 

between sectors’ pressures on ecosystem components that those same sectors depend on. 499 
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These examples illustrate how ENCORE-based nature-related dependency assessments are informing 500 

fiscal policy, national development, and national conservation planning. More recently, ENCORE’s use 501 

was also recommended in a methodological approach to guide nature-positive transition pathways 502 

for the United Kingdom’s economy (Lazurko et al. 2026). This new approach for the UK seeks to 503 

provide a practical bridge between nature-related targets and real-economy delivery. 504 

 505 

Figure 6: Colombia’s GDP exposure to nature-related dependencies. Translated by authors from source: Ministerio de 506 
Hacienda y Crédito Público (2024). 507 

4. Discussion 508 

ENCORE has provided a standardised approach to translating complex ecological relationships into a 509 

structured, sector-specific knowledge base (Section 2.1). This approach has been compared to the use 510 

of sector-level emissions data in early climate target setting, which allowed investors and regulators 511 

to identify high-exposure sectors and set targets before company-level emissions data existed (World 512 

Economic Forum & Oliver Wyman 2025; NGFS 2026). In doing so, ENCORE has provided an entry point 513 

for economic actors’ assessments and a baseline on which further tools and guidance have been built 514 

(Sections 3.3.1 and 3.3.2). ENCORE is by design a high-level tool, built to support screening at the 515 

portfolio and corporate-levels and intended to be used alongside data sources suited to individual 516 

decision contexts. 517 

ENCORE’s increasing user base coincides with growing momentum around global biodiversity goals, 518 

sustainability disclosure requirements (e.g., CSRD), and emerging nature-related guidance, including 519 

TNFD’s LEAP approach and NGFS recommendations. While causality cannot be directly established, 520 

this trend suggests that expanding policy and market incentives create enabling conditions for the 521 

uptake that our theory of change assumes (Figure 2). As of 1 September 2026, ENCORE has over 18,000 522 

registered users. It has informed nature-related assessments by over 15 central banks and regulators, 523 
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has been used in over 50 publications (Annex 4), and had supported 40 (or 80% of) TNFD-aligned 524 

reports by companies and financial institutions as of the end of 2025 (Global Canopy 2025). 525 

Additionally, the widely cited finding from the World Economic Forum that over half of global Gross 526 

Domestic Product (GDP) is moderately or highly dependent on nature and its services is based on 527 

analysis that draws from ENCORE (World Economic Forum 2020). The scale and stakeholder diversity 528 

of this uptake (Section 3.2) suggests that shared knowledge infrastructure of the kind ENCORE 529 

provides is becoming an important foundation for nature-positive pathways. 530 

4.1 Future development priorities 531 

Looking ahead, there are areas in which ENCORE can progress to achieve the desired outcomes and 532 

impact shown in our theory of change. Some of these are within the ENCORE partners' control and 533 

others pertain to the wider nature assessment space. 534 

4.1.1 Areas under development 535 

The scope of what the knowledge base represents is one area of active development. Ecosystem 536 

components and ecosystem types are the intersection point in the ENCORE knowledge base between 537 

dependencies and pressures. They underpin all ecosystem services that economic activities depend 538 

on, yet they can also be impacted by the pressures exerted by those same activities. This framing does 539 

not cover the positive impacts that economic activities can have on natural capital. A new 540 

‘opportunities’ database is currently under development to address this. It will identify sector-specific 541 

actions that benefit both organisations and nature, either by reducing pressures exerted by activities 542 

or by creating positive outcomes for nature. Opportunities will be identified wherever the relevant 543 

dependency or pressure is already rated moderate, high, or very high. 544 

Where the knowledge base does cover a relationship, a further question is how well it can be 545 

measured. The work conducted on the 2024 version of ENCORE allowed for significant progress on 546 

quantitative data for several pressures. However, six of the 13 pressures still rely on a qualitative 547 

methodology, and of the 25 ecosystem services in the knowledge base, only five had sufficient 548 

quantitative data to inform a blended qualitative-quantitative method (Figures 4 and 5). These gaps 549 

reflect the data available rather than the method itself. Closing them will require global scale 550 

measurement of the pressures economic activities exert and of typical magnitudes of dependence on 551 

ecosystem services. 552 

Representation is a further constraint on the materiality ratings. ENCORE has not yet benefited from 553 

the integration of Indigenous and Local Knowledge and we will seek to address this in a respectful and 554 

inclusive way, adopting free, prior and informed consent and human-rights based approaches 555 

(Secretariat of the Convention on Biological Diversity 2004; UN Human Rights Council. Expert 556 

Mechanism on the Rights of Indigenous Peoples 2018; IPBES 2026). Such knowledge would help 557 

improve estimates of the materiality of both dependencies and pressures on nature in the knowledge 558 

base, particularly those that rely on qualitative data. Furthermore, developing materiality ratings for 559 

cultural ecosystem services posed a particular challenge. Limited data and the contested status of the 560 

underlying concepts (Section 1.1) left no agreed basis for assessment. As such, all dependencies were 561 

assigned a precautionary very high rating (Section 2.2.4). Until these gaps are closed, users should 562 

investigate such dependencies further through participatory approaches that integrate multiple 563 

knowledge systems and the knowledge held by Indigenous Peoples and other affected stakeholders. 564 

As the Taskforce on Inequality and Social-related Financial Disclosures (TISFD) matures, 565 

interoperability with people, nature and climate disclosure frameworks will be key for a just and 566 

articulated transition. 567 
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Just as the knowledge in ENCORE is not yet fully representative, neither is its use. Although ENCORE 568 

has informed economic actors and regulators globally, its user base remains concentrated in Europe. 569 

While the underlying drivers have not been formally assessed, this distribution may reflect a stronger 570 

regulatory momentum within Europe, as well as ENCORE having been developed and promoted by 571 

partners based in Europe. The ENCORE partners will address this imbalance through targeted regional 572 

engagement, building on an update to the ENCORE website’s Spanish features in early 2026. Other 573 

languages remain a barrier that advances in AI could potentially support, although AI risks and 574 

challenges will need careful assessment.  575 

4.1.2 Challenges requiring wider collaboration 576 

Information on dependencies and pressures is not sufficient to provide a full picture of risk. To that 577 

end, ENCORE needs to be combined with spatial data and/or company-level data to provide context-578 

specific insights, and this work is already underway (European Central Bank et al. 2025; Garel et al. 579 

2025; Ranger et al. 2023; United Nations Environment Programme 2023a). 580 

Combining data sources in this way depends in turn on a tools landscape built to fit together. Nature-581 

related tools are important mechanisms through which many reporting and disclosure standards and 582 

regulations are implemented by the market. ENCORE is only one piece of the nature disclosure puzzle. 583 

All tool developers should ideally consider interoperability with other tools, as well as alignment with 584 

regulatory frameworks. 585 

Lastly, we recognise that concerns around greenwashing remain prominent in the nature-business-586 

finance space (Montgomery et al. 2024). ENCORE seeks to contribute to addressing these concerns by 587 

providing an open and transparent framework. While reporting and disclosure are important, they 588 

should be one step along a trajectory towards full sustainability. The private sector needs to then act 589 

on the information they collect through their reporting efforts, supported by capacity building and 590 

credible, long-term regulatory frameworks. This will require tools across the landscape to provide 591 

information not only on nature-related risks, but on the opportunities to mitigate and manage them. 592 

Such information would help users develop action plans or have more action-oriented discussions 593 

with key stakeholders. Further research could investigate whether dependency and impact visibility 594 

influences capital allocation towards transformative change for people, nature, and the economy.  595 

4.2 Concluding remarks 596 

ENCORE plays a key implementation-support role for businesses, financial institutions, central banks 597 

and governments as they move to operationalise the TNFD, Target 15 of the KMGBF, and other 598 

relevant initiatives, frameworks, and standards. While clear areas for further development remain, 599 

the 2024 updates to ENCORE’s knowledge base have resulted in a more comprehensive basis for 600 

nature-related assessments. Ultimately, ENCORE’s true value will lie in the decisions it helps to inform 601 

and the positive impacts those decisions can have on nature, people, and the economy. With broader 602 

uptake across regions and sectors, use of complementary data sources, and stakeholder engagement, 603 

ENCORE can help redefine approaches that have traditionally been blind to the economy’s 604 

dependencies and impacts on nature. 605 
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Supporting Information 847 

Annex 1: Additional detailed methodology 848 

Details on the methodology, criteria and indicators used to develop ENCORE’s materiality ratings can 849 

be found at: List of criteria and proposed indicators for measuring dependencies and impacts on 850 

biodiversity and ecosystem services. 851 

Further details on the limitations of the ENCORE knowledge base are provided in an accompanying 852 

explanatory note. 853 

 854 

Annex 2: Additional figures 855 

The following are example visuals showing how users can interact with the ENCORE knowledge base 856 

on the ENCORE website. 857 

 858 

Figure S1: Visualization showing a flow diagram; on the right-hand side users can see ecosystem components, in the middle 859 
the ecosystem services, on the left-hand side the selected economic activity (fishing). Links are not weighted and solely reflect 860 
that a relationship has been identified between two components of the diagram. Users hovering over the links can obtain the 861 
respective materiality ratings. This visualization is available for dependencies and impacts. Source: ENCORE partners (2026). 862 

https://ec.europa.eu/research/participants/documents/downloadPublic?documentIds=080166e50ef74a37&appId=PPGMS
https://ec.europa.eu/research/participants/documents/downloadPublic?documentIds=080166e50ef74a37&appId=PPGMS
https://encore-ncfa-production.s3.eu-west-2.amazonaws.com/upxUWTeCMG3xVEHcdEBqPtLV?response-content-disposition=inline%3B%20filename%3D%22Explanatory%20Note_June2024.pdf%22%3B%20filename%2A%3DUTF-8%27%27Explanatory%2520Note_June2024.pdf&response-content-type=application%2Fpdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIA3W4VWKGK25IPWJEA%2F20260824%2Feu-west-2%2Fs3%2Faws4_request&X-Amz-Date=20260824T112309Z&X-Amz-Expires=300&X-Amz-SignedHeaders=host&X-Amz-Signature=bd26555789a630316500d6fa6dc8f5babdd1da396186a4b44fbb9df3e76fd9ab
https://encore-ncfa-production.s3.eu-west-2.amazonaws.com/upxUWTeCMG3xVEHcdEBqPtLV?response-content-disposition=inline%3B%20filename%3D%22Explanatory%20Note_June2024.pdf%22%3B%20filename%2A%3DUTF-8%27%27Explanatory%2520Note_June2024.pdf&response-content-type=application%2Fpdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIA3W4VWKGK25IPWJEA%2F20260824%2Feu-west-2%2Fs3%2Faws4_request&X-Amz-Date=20260824T112309Z&X-Amz-Expires=300&X-Amz-SignedHeaders=host&X-Amz-Signature=bd26555789a630316500d6fa6dc8f5babdd1da396186a4b44fbb9df3e76fd9ab
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 863 

Figure S2: Visualization showing downstream key value chain links as shown on the ENCORE website. The size of the flow 864 
between tier 1 and tier 2 activities denotes the number of key value chain links shown. It does not reflect economic flow or 865 
materiality ratings. This visualization is available for dependencies and pressures, and upstream and downstream links (two 866 
tiers each). Source: ENCORE Partners (2026). 867 

 868 

Annex 3: Database of dependencies and pressures 869 

The full database of dependencies and pressures for the 271 economic activities covered by ENCORE 870 

is available for viewing and download under a Creative Commons Attribution ShareAlike 4.0 871 

International licence at https://encorenature.org/en/data-and-methodology/methodology. The 872 

database includes a list of references and online materials that were consulted during its 873 

development. 874 

 875 

Annex 4: List of publications that have used ENCORE 876 

Table S1: A non-exhaustive list of publications that have used ENCORE. 877 

Publication title Author(s) Year Link 

New Nature Economy series WEF 2020 Link 

Indebted to Nature: Exploring biodiversity risks 
for the Dutch financial sector 

Van Toor J, Plijic D, Schellekens 
G, van Oorschot M, Kok M 

2020 Link 

Initial Guidance for Business Science Based Targets Network 2020 Link 

Biodiversity Guidance Capitals Coalition 2020 Link 

Biodiversity and Ecosystem Services: A business 
case for re/insurance 

Retsa A, Schelske O, Wilke B, 
Rutherford G, de Jong R 

2020 Link 

The Case for a Task Force on Nature-related 
Financial Disclosures 

Global Canopy and Vivid 
Economics 

2020 Link 

Quantitative easing and nature loss: Exploring 
nature-related financial risks and impacts in the 
European Central Bank's corporate bond 
portfolio 

Kedward et al. 2021 Link 

https://encorenature.org/en/data-and-methodology/methodology
https://www.weforum.org/publications/new-nature-economy-report-series/
https://www.dnb.nl/media/4c3fqawd/indebted-to-nature.pdf
https://sciencebasedtargetsnetwork.org/science-based-targets-for-companies/guidance/
https://capitalscoalition.org/guide_supplement/biodiversity-4/
https://www.swissre.com/institute/research/topics-and-risk-dialogues/climate-and-natural-catastrophe-risk/expertise-publication-biodiversity-and-ecosystems-services.html
https://globalcanopy.org/insights/publication/the-case-for-a-task-force-on-nature-related-financial-disclosures/
https://www.ucl.ac.uk/bartlett/sites/bartlett/files/final_ecb_report_21_july_iipp_pr_2021.02.pdf


 

29 
 

Nature-Related Financial Risks in Brazil Calice P, Kalan FD, Miguel F 2021 Link 

A “Silent Spring” for the Financial System? 
Exploring Biodiversity-Related Financial Risks in 
France 

Svartzman R, Espagne E, 
Gauthey J, Hadji-Lazaro P, Salin 
M, Allen T, Berger J, Calas J, 
Godin A, Vallier A 

2021 Link 

Sustainable by Nature: Our biodiversity 
roadmap 

BNP Paribas AM 2021 Link 

Robeco’s approach to biodiversity: Towards the 
integration of nature-related risks, 
opportunities and impacts in our investments 

Bosch L, Kulak M, Peppelenbos 
L, van der Werf P 

2022 Link 

An Exploration of Nature-Related Financial Risks 
in Malaysia 

World Bank & Bank Negara 
Malaysia 

2022 Link 

Central banking and supervision in the 
biosphere: An agenda for action on biodiversity 
loss, financial risk and system stability 

NGFS INSPIRE 2022 Link 

A Biodiversity Guide for Business 
Church R, Walsh M, Engel K and 
Vaupel M 

2022 Link 

From impacts to dependencies: A first global 
assessment of corporate biodiversity risk 
exposure and responses 

Collaco de Carvalho SH, 
Cojoianu T, Ascui F 

2022 Link 

The economy and banks need nature to survive Elderson F 2023 Link 

Why Biodiversity Matters ZSL and Caceis Investor Services 2023 Link 

Dependencies and impacts of the Mexican 
banking sector on ecosystem services 

Martinez-Jaramillo S, Mora F, 
Escobar-Farfán LOL, Montañez-
Enríquez R 

2023 Link 

Taking biodiversity into account: PBAF Standard 
v2023 – Assessment of Dependencies on 
ecosystem services 

Partnership for Biodiversity 
Accounting Financials (PBAF) 

2023 Link 

Biodiversity-related Finance Risks – why it 
matters and how can we measure them? Case 
study of Georgia 

Nikuradze E, Tvalodze S 2023 Link 

Nature-related Financial Risks: a Conceptual 
Framework to guide Action by Central Banks 
and Supervisors 

Network for Greening the 
Financial System 

2023 Link 

A supervisory framework for assessing nature-
related financial risks: Identifying and 
navigating biodiversity risks (OECD Business and 
Finance Policy Papers) 

OECD 2023 Link 

Fiscal Year 2023 Activity Report 
Government Pension 
Investment Fund (GPIF) of Japan 

2023 Link 

Living in a world of disappearing nature: 
physical risk and the implications for financial 
stability 

Boldrini S, Ceglar A, Lelli C, Parisi 
L, Heemskerk I 

2023 Link 

Fidelity’s Nature Roadmap Fidelity 2023 Link 

Managing nature risks: From understanding to 
action 

Evison W, Ping Low L, O’Brien D 2023 Link 

Socioeconomic and spatially-explicit assessment 
of Nature-related risks: The case of South Africa 

Hadji-Lazaro P, Calas J, Godin A, 
Sekese P, Skowno A 

2023 Link 

Nature Risk Disclosures 2023 
Norges Bank Investment 
Management 

2024 Link 

https://documents1.worldbank.org/curated/en/105041629893776228/pdf/Nature-Related-Financial-Risks-in-Brazil.pdf
https://publications.banque-france.fr/en/silent-spring-financial-system-exploring-biodiversity-related-financial-risks-france
https://docfinder.bnpparibas-am.com/api/files/940B42EF-AFFF-4C89-8C32-D9BFBA72BF24
https://www.robeco.com/files/docm/docu-202201-robecos-approach-to-biodiversity-white-paper.pdf
https://www.bnm.gov.my/documents/20124/3770663/wb-bnm-2022-report.pdf
https://www.ngfs.net/sites/default/files/medias/documents/central_banking_and_supervision_in_the_biosphere.pdf
https://wwfint.awsassets.panda.org/downloads/wwf___a_biodiversity_guide_for_business___final_for_distribution_23052022.pdf
https://doi.org/10.1002/bse.3142
https://www.ecb.europa.eu/press/blog/date/2023/html/ecb.blog230608~5cffb7c349.en.html
https://www.spott.org/wp-content/uploads/sites/3/dlm_uploads/2023/06/Biodiversity-Guide-Revised-12.6.pdf
https://www.banxico.org.mx/sistema-financiero/d/%7BC0066818-3826-DF36-5673-E8009795ACD4%7D.pdf
https://pbafglobal.com/files/downloads/PBAF_standard_assessment_of_dependenciesjune_2023.pdf
https://nbg.gov.ge/fm/%E1%83%9E%E1%83%A3%E1%83%91%E1%83%9A%E1%83%98%E1%83%99%E1%83%90%E1%83%AA%E1%83%98%E1%83%94%E1%83%91%E1%83%98/%E1%83%99%E1%83%95%E1%83%9A%E1%83%94%E1%83%95%E1%83%98%E1%83%97%E1%83%98_%E1%83%9C%E1%83%90%E1%83%A8%E1%83%A0%E1%83%9D%E1%83%9B%E1%83%94%E1%83%91%E1%83%98/%E1%83%99%E1%83%95%E1%83%9A%E1%83%94%E1%83%95%E1%83%98%E1%83%97%E1%83%98_%E1%83%9C%E1%83%90%E1%83%A8%E1%83%A0%E1%83%9D%E1%83%9B%E1%83%94%E1%83%91%E1%83%98/brfr-nbg-2023.pdf?v=9lv42
https://www.ngfs.net/sites/default/files/medias/documents/ngfs_conceptual-framework-on-nature-related-risks.pdf
https://doi.org/10.1787/a8e4991f-en
https://www.gpif.go.jp/en/investment/esg/gpif_publishes_the_2024_esg_report.html
https://www.ecb.europa.eu/pub/pdf/scpops/ecb.op333~1b97e436be.en.pdf
https://professionals.fidelity.co.uk/static/master/media/pdf/esg/Fidelity-nature-roadmap.pdf
https://www.pwc.com/gx/en/strategy-and-business/content/sbpwc-2023-04-19-Managing-nature-risks-v2.pdf
https://www.afd.fr/en/ressources/socioeconomic-and-spatially-explicit-assessment-nature-related-risks-case-south-africa
https://www.nbim.no/contentassets/bc59cbccb4344a64a7420b8b4d1da3f4/government-pension-fund-global_nature-risk-disclosures-2023.pdf
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Nature-related financial risks in our own 
account investments: An exploratory case study 
and deep dive in electric utilities 

Tiems I, Smid V, Ginther C 2024 Link 

Study for a methodological framework and 
assessment of potential financial risks 
associated with biodiversity loss and ecosystem 
degradation – Final report 

European Commission: 
Directorate-General for 
Financial Stability, Financial 
Services and Capital Markets 
Union, Trinomics, IASA, 
Cziesielski, M., Dekker-Hufler, C. 
et al. 

2024 Link 

A case study on nature data: Development Bank 
of Southern Africa 

Development Bank of Southern 
Africa and Oliver Wyman 

2024 Link 

Biodiversity loss and financial stability as a new 
frontier for central banks: An exploration for 
France 

Hadji-Lazaro et al. 2024 Link 

Nature on the investment agenda: A portfolio 
analysis of impacts and dependencies 

NEI 2024 Link 

Assessing nature-related risks in the Hungarian 
financial system: Charting the impact of 
nature’s financial echo (OECD Environment 
Working Papers, No. 243) 

Boffo R. et al. 2024 Link 

Sustainable by Nature: Our Biodiversity 
Roadmap – 3-Year Update 

BNP Paribas 2024 Link 

Nature guidance for the mobile industry GSMA and Quantis 2025 Link 

Assessing the impacts and dependencies on 
nature: A case study using a diversified UK asset 
owner portfolio 

Campbell F, Pilkington J, Cairns 
E, Backhouse L, Lukas H 

2025 Link 

Financing our natural capital: A practical guide 
for FIs getting started on nature financing 

Singapore Sustainable Finance 
Association 

2025 Link 

Study on Nature-Related Financial Risks in 
Zambia 

UNDP 2025 Link 

Global review of models for scenario analysis: 
capabilities and gaps in informing the CBD 
Kunming-Montreal Global Biodiversity 
Framework 

Kim H, Walkden P, Rowe R, 
Lenzner B, Maney C 

2025 Link 

European banks face significant vulnerability to 
ecosystem degradation and climate change 

Ceglar A, Marques A, Boldrini S 2025 Link 

Firm-Level Nature Dependence 
Romec A, Sautner Z, Garel A, 
Wagner AF 

2025 Link 

Integrating Nature Into Sovereign Debt 
Markets: Towards a New Sovereign Debt Nature 
Assessment Model 

Finance for Biodiversity 
Foundation 

2025 Link 

Making Value-Chain Risk Visible: Extending 
ENCORE for Systemic Insights 

Funke H, Wassénius E, Crona B, 
Christiaen C 

2025 Link 

Loan pricing and biodiversity exposure: Nature-
related spillovers to the financial sector 
(Research in International Business and Finance, 
75, 102724) 

Becker A, Di Girolamo FE, Rho C 2025 Link 

Initial TNFD-aligned Disclosure Report Nankai Electric Railway Co., Ltd. 2026 Link 

TNFD: Getting Started with Data and Metrics Green Finance Institute 2026 Link 

https://www.dnb.nl/en/publications/research-publications/analysis/nature-related-financial-risks-in-our-own-account-investments-an-exploratory-case-study-and-deep-dive-in-electric-utilities/
https://data.europa.eu/doi/10.2874/30768
https://www.dbsa.org/sites/default/files/media/documents/2024-04/A%20Case%20Study%20on%20Nature%20Data%20-%20DBSA%20Report%202024_0.pdf
https://doi.org/10.1016/j.ecolecon.2024.108246
https://www.neiinvestments.com/content/dam/nei/docs/en/resources/marketing/Nature-whitepaper-EN.pdf
https://doi.org/10.1787/24fd70e3-en
https://docfinder.bnpparibas-am.com/api/files/5a588f17-f044-4b52-bd2c-9d4921b08bad
https://www.gsma.com/solutions-and-impact/connectivity-for-good/external-affairs/wp-content/uploads/2025/01/Nature-guidance-for-the-mobile-industry.pdf
https://www.spott.org/wp-content/uploads/sites/3/dlm_uploads/2025/04/assessing-nature-risks-and-dependencies-case-study-scottish-widows-zsl-2025-comp.pdf
https://www.ssfa.org.sg/wp-content/uploads/2025/04/SSFA-NCB-WS-White-Paper-Apr-2025-Financing-our-Natural-Capital.pdf
https://www.undp.org/zambia/publications/study-nature-related-financial-risks-zambia
https://sciencesearch.defra.gov.uk/ProjectDetails?ProjectId=21822
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