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do not necessarily represent the views of the
external reviewers.

About WWF

Is one of the world's largest and most experienced
independent conservation organisations, with over
5 million supporters and a global network active in
more than 100 countries. WWF's mission is to stop
the degradation of the planet’s natural environment
and to build a future in which humans live in
harmony with nature, by conserving the world’s
biological diversity, ensuring that the use of
renewable natural resources is sustainable, and
promoting the reduction of pollution and wasteful
consumption.
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1. Introduction

1.1. Objectives & History

The WWF Biodiversity Risk Filter (WWF BRF) is a free-of-charge, web-based, spatially explicit
corporate- and portfolio-level screening and prioritization tool used to identify biodiversity-related
risks across companies’ operational and supply chain assets. The WWF BRF tool builds heavily on
WWHF's experience with the WWF Water Risk Filter (WWF WRF), launched in 2012 (WWF WRF
Methodology Documentation?). By using global biodiversity and freshwater data, these two tools
provide site- and industry-specific assessments of biodiversity and water-related physical,
regulatory deficiency and reputational risks. Such detailed risk assessments help companies and
financial institutions prioritize contextual responses and inform biodiversity- and water-related

stewardship strategies and target setting. Both tools are available through the WWEF Risk Filter
Suite (WWF RFS), a shared platform where users enter site-specific company data once to assess
both biodiversity- and water-related risks.

The current version of the WWF BRF tool consists of three key modules. The Inform Module
provides an overview of the industry-specific dependencies on ecosystem services and impacts on
biodiversity. The Explore Module is a collection of spatially explicit maps of the importance and
local integrity of biodiversity. The Assess Module contains a tailored Physical, Regulatory
Deficiency and Reputational Risk assessment at the asset-level based on site-specific company
and/or supply chain data uploaded by a user.

A fourth module, the Act Module, is currently under development. The module will provide
corporate-level recommendations as pathways to address risk identified in previous modules. In
addition, it will include guidance on where to access more detailed information on biodiversity
risks using complementary tools such as the /ntegrated Biodiversity Assessment Tool (IBAT). The
third and latest tool released in September 2026, the WWF Place-based Impact Estimator (PIE)?,
represent a first step for companies to start acting on risks. Find out more about PIE in the
Interpretation Guidance®.

If you are a new WWF BRF user, this document provides the necessary information to understand
and make use of the current v3.0 available in the online tool, along with documents such as the
101 Guidance® and the WWF BRF Interpretation Guidance®. Additional documents may provide
further support on specific topics, such as the WWF BRF Indicator Documentation’, the RFS

1 WWF (2026) "WWF Water Risk Filter Methodology Documentation Version 3.0" https.//doi.org/10.5281/zenodo. 19481533

2 |BAT ‘Integrated Biodiversity Assessment Tool (IBAT) https.//ibat-

alliance.org/?utm _source=wwif&utm medium=website&utm campaign=BRF

3 WWF (2026) ‘WWF Place-Based Impact Estimator Methodology Documentation Version 1.0
https.//doi.org/10.5281/zeno0do.22685713

4 WWF (2026) 'WWF Place-Based Impact Estimator Interpretation Guidance Version 1.0’
https.//doi.org/10.5281/zen0do.22686417

5 WWF (2026) ‘'WWEF Risk Filter Suite 101 Guidance Version 3.0’ Attps://doi.org/10.5281/zenodo.22278129

5 WWF (2026) ‘WWF Biodiversity Risk Filter Interpretation Guidance Version 3.0" https.//doi.org/10.5281/zenodo.22275302
7 WWF (2026) ‘WWF Biodiversity Risk Filter Indicator Documentation Version 3.0’
https.//doi.org/10.5281/zenodo.22273549
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Guidance on Location Data® and the RFS Guidance on Aggregation®. In case you are an old WWF
RFS user, please note that the latest data updates involved changes in underlying datasets and,
therefore, outputs of both versions are not comparable nor suitable for risk change calculations.
If you wish to get further details on the changes applied between the WWF RFS v2.0 and v3.0,
please refer to the WWF RFS Data Updates Documentation®.

2. What are Biodiversity-related risks?

Biodiversity-related risks are unique for every asset in a company’s portfolio and supply chain.
Every asset will have specific dependencies and impacts on nature depending on the type of
activity carried out (activity relevance). Each asset location (site) will also have a particular state of
nature that will vary due to both inherent differences across environment types and human
activities carried out at the site. The biodiversity-related risk for an asset is the combination of
both factors (Figure 1). As both the activity relevance and state of nature will vary among company
assets, the assessment of biodiversity-related risks should be site-specific to be effective.
Understanding and addressing biodiversity-related risks is essential for companies and financial
institutions but acquiring the necessary site-specific data can be challenging*?*3, making it difficult
to fully understand their biodiversity-related risks and prioritize actions.

) v
OO Impacts and dependencies = State of Nature

Different industry activities are Biodiversity is extremely site-specific.
impacting biodiversity and depend on In order to assess biodiversity risks for
ecosystem services to different any site, one needs to assess different
degrees. aspects of biodiversity across the globe.

A A

Q@ Biodiversity risk values for

individual sites

To assess biodiversity risks, these two aspects

need to be combined: impacts and

dependencies for specific industry activities
Kand the state of nature at the site-level. /

Figure 1: Biodiversity-related risk assessment as a combination of the relevance of the industry activity carried out at
each site and the state of biodiversity resources (state of nature) at the site.

8 WWF (2026) ‘WWF Risk Filter Suite Guidance on Location Data Version 3.0' Attps://doi.org/10.5281/zeno0do.22278416

° WWF (2026) ‘WWF Risk Filter Suite Guidance on Aggregation Version 3.0" Attps.//doi.org/10.5281/zenodo.22278496

O WWF (2026) ‘WWF Risk Filter Suite Data Updates Documentation Version 3.0" Attps.//doi.org/10.5281/zenodo.22278388
" WWEF (2026) ‘WWF Risk Filter Suite Glossary Version 3.0' https.//doi.org/10.5281/zen0do.22278527

2 SBTN (2020) ‘Science-Based Targets for Nature - Initial Guidance for Business’
https.//sciencebasedtargetsnetwork.org/wp-content/uploads/2020/09/SBTN-initial-guidance-for-business.pdf

'3 TNFD (2023) The TNFD Nature-Related Risk & Opportunity Management and Disclosure Framework Beta v0.4’
https.//tnfd.global/wp-content/uploads/2023/07/TNFD v0.4 _Short Summary v5-1.pdf?2v=1690527809
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2.1. Scape Risk Assessment
2.1.1. WWF BRF Risk Types

The current version of the WWF BRF covers Physical, Regulatory Deficiency, and Reputational risks
relevant to biodiversity:

¢ Physical Risk: the potential for adverse consequences to a private sector actor and its
operations, value chain, and investments caused by its dependence on ecosystem services
to operate or thrive. Physical Risks can be affected by both natural and human-induced
conditions of land- and seascapes. The global decline of ecosystem services, for example,
could lead to reduced productivity (e.g., lack of fertile soils and pollination) or increased
costs of inputs (e.g., scarcity of natural fibres or harvest losses). It comprises the risk
categories: 1) Provisioning Services, 2) Regulating & Supporting Services - Enabling, 3)
Regulating Services - Mitigating, and 4) Cultural Services.

» Regulatory Deficiency Risk: the potential for adverse consequences to a private sector
actor and its operations, value chain, and investments caused by the inadequacy of the
regulatory system in the jurisdictions in which it operates. This risk type has been entirely
developed by WWF & Legal Atlas™ and comprises the risk categories: 1) Application, 2)
Scoping, 3) Rights, Access and Entitlements, 4) Institutions and Governance, 5)
Management Instruments, 6) Subnational Biodiversity Law, 7) Offenses and Penalties, and
8) Implementation.

¢ Reputational Risk: the potential for adverse consequences to a private sector actor and its
operations, value chain, and investments caused by a negative perception of its impacts
on nature and people. Reputational risk represents stakeholders’ and local communities’
perceptions of whether companies conduct business sustainably or responsibly with
respect to biodiversity and can ultimately affect factors such as brand value and market
share. It comprises the risk categories: 1) Pressures on Biodiversity, 2) Environmental
Factors, and 3) Socioeconomic Factors.

2.1.2. WWF BRF Risk Hierarchy

In general, the WWF BRF follows a four-level hierarchy: 1) metric, 2) indicator, 3) risk category, 4)
risk type. This structure was put in place for the following reasons:

1. There is a general acceptance of broad “types” of corporate biodiversity risks: Physical,
Reputational, Regulatory and Market risk. The first three of these risk types are integrated
into the WWF BRF. In the WWF BRF, Regulatory Risk specifically refers to ‘Regulatory
Deficiency Risk’ as opposed to regulatory compliance risk. This classification of risks aligns
with the risk classification of the Taskforce on Nature-related Financial Disclosures
(TNFD)™ and helps to ensure consistency and aligned approaches to biodiversity risk
assessments.

4 Wingard, J.V. et al. (2026) 'WWF Biodiversity Risk Filter: Legal Atlas Methods and Best Practices for Assessing Regulatory
Deficiency Risk. Legal Atlas and WWF." https://doi.org/ 10.137140/RG.2.2.24812. 94088
5 TNFD ‘The Taskforce on Nature-Related Financial Disclosures’ Attps.//tnfd.global/

_6 y N
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2. The broad risk types (i.e., Physical, Regulatory Deficiency, and Reputational Risks) and the
general structure of the WWF BRF risk hierarchy are aligned with the WWF WRF, ensuring
consistency between water- and biodiversity-related risk assessments and offering users
of the WWF Risk Filter Suite a familiar approach between water and biodiversity.

3. Employing a hierarchical framework that consists of not only broad risk types, but more
specific risk categories (or sub-types), accomplishes two things:

i.  Ahierarchical structure enables more granular assessment within each broad risk
type. Dividing each risk type into categories allows users to assess different aspects
of biodiversity, ecosystems and their services separately. For example, the
availability of “Provisioning Services” in Physical Risk (such as wood or fibre) can be
assessed separately from the availability of “Regulating and Supporting Services"”
(such as pollination or soil condition).

ii. Itallows for a different number of indicators per category as well as for indicators
to be added or removed in the risk categories while maintaining relative
consistency in the risk structure.

To assess the different aspects of biodiversity related physical, regulatory deficiency and
reputational risk, the WWF BRF follows a four-level risk hierarchy. It breaks down the three risk
types into 58 different indicators (see Table 1), covering aspects of biodiversity that may be (or
may become) material risks from a financial, environmental, or social perspective:

e Level 4, Metrics: comprises the raw global datasets that measure aspects of biodiversity
and ecosystems that may lead to biodiversity-related risks for companies and financial
institutions. The datasets powering the WWF BRF are predominantly based on freely
available external, peer-reviewed datasets (see WWF BRF Indicator Documentation®® for
detailed description of each metric). These metrics are reviewed and updated at least
every two years, drawing upon the latest research and best available data. Metrics are
used internally to generate risk values but are not commonly presented to users.

e Level 3, Indicators: group together metrics to provide the lowest level risk information
available for users. Indicators are aggregated to standard assessment units and translated
to a risk value ranging from 1 to 5. The metrics currently integrated in the WWF BRF have
been grouped into 58 indicators (17 Physical Risk, 27 Regulatory Deficiency Risk, and 14
Reputational Risk).

e Level 2, Risk categories: group the indicators into higher-level risk clusters with more direct
relevance to companies and financial institutions. The 58 indicators have been grouped
into 15 different risk categories (4 Physical Risk, 8 Regulatory Deficiency Risk, and 3
Reputational Risk).

e Level 1, Risk types: combine the risk categories into the broader risk types (Physical,
Regulatory Deficiency and Reputational Risks).

16 WWEF (2026) ‘WWF Biodiversity Risk Filter Indicator Documentation Version 3.0’
https.//doi.org/10.5281/2zen0do.22273549
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Table 1: The four-level hierarchy of the WWF BRF risk assessment framework.

Catego

1. Provisioning
Services

2. Regulating &
Supporting
Services -
Enabling

3. Regulating
Services -
Mitigating

4, Cultural

Services

5. Application

6. Scoping

Ke

S1_1

S1.2
S1.3
S1.4
S2_1

S22

S23

S2 4

S2 5
S3_1
S3.2
S3.3
S3_4
S3.5
S3.6

S3.7

S4.1

S5_1

S5.2

S6_1
S6_2
S6_3
S6_4

S6_5

S6_6

S6_7

Indicator

Water Availability

Forest Productivity and
Distance to Markets

Marine Fish Availability

Wild Flora & Fauna Availability
Soil Condition

Water Quality

Air Quality

Ecosystem Condition
(degraded)

Pollination
Landslides

Wildfires

Disease

Herbicide Resistance
Extreme Heat
Tropical Cyclones

Flooding

Natural & Cultural Resources

Status of National Biodiversity
Strategies and Action Plans
Biodiversity Conservation
Policy Statement in Law
Definition of Biodiversity
Definition of Wild Fauna
Definition of Wild Flora
Definition of Protected Areas

Definition of Ecological
Corridors and Networks
Definition of Invasive Alien
species

Definition of a Threatened
Species

Metric

Water Depletion (WWF WRF)

Baseline Water Stress (WWF WRF)
Freshwater Quantity Targets (WWF WRF)
Groundwater (WWF WRF)

Realisable hard and soft commercial timber
Change in total consumer biomass density
No data

Soil Organic Carbon

Coastal Eutrophication Potential (WWF WRF)
Nitrate-Nitrite Concentration (WWF WRF)
Periphyton Growth Potential (WWF WRF)
Biological Oxygen Demand (WWF WRF)
Pathogens (WWF WRF)

Pesticides (WWF WRF)

Chemicals (WWF WRF)

Plastics (WWF WRF)

Salinity (WWF WRF)

Global Coastal Algal Blooms

Ocean acidification

Hypoxia

PM2.5 concentration

PM10 concentration

SO, concentration

NO; concentration

CO concentration

Ecosystem Integrity Index (EIl)

Functional connectivity of the world's protected
River Fragmentation

Marine Habitat condition

Crop pollination

Landslide Susceptibility

MODIS Presumed Vegetation Fire

Zoonotic Disease Spillover Risk
Antimicrobial and agrochemical resistances
Extreme Heat Hazard

Tropical Cyclone Catalogue

Flood Occurrence (WWF WRF)

Flood Hazard (WWF WRF)

Recreational ecosystem services (Terrestrial)
Tourism, Recreation & Sense of Place (Marine)
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7. Rights,
Access and
Entitlements

8. Institutions
and
Governance

9. Management
Instruments

10. Subnational
Water Law

11. Offenses
and Penalties

12.
Implementation

13. Pressures
on Biodiversity

14.
Environmental
Factors

15.
Socioeconomic
Factors

S7_1

S8_1

S8 2

S8_3
S9_1

S9 2

S9_3

S9 4
S9. 5
S9_6

S10_1

$10_2

S11_1
S11_2

S$11_3

S11_4
$12_1
S12_2

S13_1

$13_2
$13_3

S13_4

S14.1
S14.2
S14.3

S14_4

S14.5

S14_6
S15_1

S15_2

State's Duty to Protect and
Conserve Biodiversity

Biodiversity Management
Authority

Coordination among National
Government Authorities
Public Participation
Monitoring of Biodiversity

Data Compilation and Sharing
- National Level
Environmental Impact
Assessments (EIA) and
Strategic Environmental

Offset Requirements
Protected Areas

Protected Species
Requirement to Meet National
Standards

Coordination Among Local and
National Authorities

Pollution Crimes

Habitat Destruction

Violation of invasive species
prohibitions

Violation of EIA

Effective Policy Formulation
Respect for Institutions

Land, Freshwater and Sea Use
Change

Forest Canopy Loss
Invasive Species

Pollution

Protected/Conserved Areas
Key Biodiversity Areas
Wetlands of International

Other Important Delineated
Areas

Ecosystem Condition (Intact)

Range Rarity
Indigenous Peoples & Local

Resource Scarcity

&7 4ls WWF RISK FILTER SUITE

Cropland Expansion

River Fragmentation

Human Impact on Global Oceans

Marine Habitat Trends

Forest Canopy Loss

Presence of Invasives Species

Terrestrial nutrient pollution - Nitrogen
Terrestrial nutrient pollution - Phosphorus
Freshwater Nutrient Pollution

Marine nutrient pollution

Terrestrial pesticide pollution

Marine chemical pollution

Freshwater plastics pollution

River Plastic Emissions

Marine plastics pollution

Air pollution - non-GHG

Air pollution - GHG

Protected areas

Key Biodiversity Areas

Ramsar sites

Intact Forest Landscapes

WWEF's Global 200 Ecoregions

Vulnerable Marine Ecosystems

Ecosystem Integrity Index (EIl)

Functional connectivity of the world's protected
River Fragmentation

Marine Habitat condition

Range Rarity

No data

Water Availability - Water Depletion (WWF WRF)
Water Availability - Baseline Water Stress (WWF

10
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Water Availability - Freshwater Quantity Targets
Water Availability - Groundwater (WWF WRF)
Air Quality - PM2.5 concentration
Air Quality - PM10 concentration
Air Quality - SO, concentration
Air Quality - NO, concentration
Air Quality - CO concentration
S15_3 Labor/Human Rights Labor/Human Rights
S15_4 Financial Inequality Gini Coefficient

The risk value classification is consistent throughout all indicators, risk categories and risk types.
However, indicators' values are given as integers, while aggregated risk values (categories and
types) can have decimals:

Multi-metricindicators, risk
Single metricindicators  categoriesand risk types

1 Very low risk >1.0and<1.4 .
+ Very low risk
2 Low risk >1.4and<1.8 J
3 Medium risk >1.8and 2.2
- Low risk
B 4 High risk >2.2and <2.6 |
B 5 very high risk >2.6and <3.0 |
- Medium risk
>3.0and<3.4 |
>3.4and <3.8 |
r Highrisk
B >38and<a2 |
B 22and<a6 o
L Very high risk
. >4.6 and <5.0 |

Note that the logic that underpins the biodiversity risk assessment is to evaluate average and
recent biodiversity risk conditions. In other words, it is looking at typical conditions with a bias
towards more recent circumstances. Conversely, while datasets are updated on a regular
basis, the WWF BRF is not intended to provide an assessment of real-time biodiversity-related
risk conditions.

Coverage of industry activities

The WWF RFS provides assessments for 25 industry activities, encompassing the full spectrum of
activities grouped into coherent categories. Therefore, the WWF RFS can be applied by companies
from all industry activities and to a broad portfolio of companies.

The WWF RFS industry activities were defined based on a harmonised list of different standard
industry classifications (GICS, NACE, ENCORE)"’, which were then narrowed-down to this list of 25
WWF RFS industry activities. In some cases, broader industry activities (e.g., electric energy
production) face diverse nature-related risks and therefore are better served through
disaggregation (e.g. broken down into electric energy production from solar/wind; hydropower;
combustion; etc.). Nonetheless, some others face similar nature-related risks (e.g., professional

7 United Nations (2008) ‘International Standard Industrial Classification of All Economic Activities (ISIC), Revision 4’
https.//unstats.un.org/unsad/classifications/ISIC/revision

11
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services; software; etc.), and were therefore grouped into the same category. The document WWF
RFS Industry Activity Classification® contains an overview of all industry activities or processes that
are associated with each WWF RFS industry activity. Additionally, a translation table between WWF
RFS activities and other widely used industry classifications (GICS, NACE, ENCORE) can be found at
WWF RFS Industry Classifications Translation Table®.

Coverage of asset classes

As biodiversity aspects are highly variable across geographies, asset-level company data (i.e.,
location of company sites, site activity and site importance) is required to run the WWF BRF Assess
Module. As site-specific company data is not always readily available, particularly for financial
institutions, WWF RFS Factsheet Asset-level Datasets®® provides an overview on existing data
sources that can be used in the absence of company-reported site-specific information. By
downloading the results from the Assess Module (available via a downloadable Excel export) and
using the WWF and Climate & Company Guidance on Aggregation?, the results can be further
aggregated to the company- and portfolio-level.

3. Assessing Biodiversity-Related Risks

3.1. How is raw data manipulated to fit into the WWF BRF?

Risk assessments in WWF BRF are based on 58 indicators with global coverage (Level 3 of the WWF
BRF risk hierarchy). Each underlying dataset quantifies the state of nature in a specific land- or
seascape. To produce indicators, it is necessary to adapt the raw datasets in two ways:

o Alignment of spatial scales: the datasets use a variety of spatial scales (e.g., on a country
level; 30m x 30m; etc.). Raw data first needs to be spatially aggregated or rescaled to a
common assessment unit. For terrestrial areas, the WWF BRF uses the WWF WRF
assessment unit of HydroBASIN Level 7?2 Because freshwater is a key resource for all
ecosystems, HydroBASINs represent a degree of functional coherence at a biodiversity-
level. Terrestrial assessment units have been further complemented to include 13 islands
not included in the HydroBASIN data (e.g. Hawaii, Azores). Boundaries of islands are
defined by the World Bank (REF). For marine areas, the WWF BRF uses both Marine

18 WWEF (2026) ‘'WWF Risk Filter Suite Industry Activity Classification Version 3.0" https.//doi.org/10.5281/zeno0do.22278357
9 WWF (2024) 'WWF Risk Filter Suite Industry Classifications Translation Table Version 2.0’
https://doi.org/10.5281/zenodo. 13710351

20 WWE (2026) 'WWF Risk Filter Suite Factsheet Asset-Level Datasets Version 3.0’

https://doi.org/10.5281/zenodo. 19481575

2L WWF (2026) ‘WWF Risk Filter Suite Guidance on Aggregation Version 3.0' Attps.//doi.org/10.5281/zenodo.22278496

22| ehner, B. et al. (2013) ‘Global River Hydrography and Network Routing: Baseline Data and New Approaches to Study
the World's Large River Systems' https://doi.org/ https.//doi.org/10.1002/hyp.9740
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Ecoregions of the World (MEOW)?® for coastal areas, and FAO Major Fishing Sub-Areas®
for the high seas.

e Translation of raw data to risk values: The datasets provide data in a variety of different
units. To allow for comparison of risks, raw data was translated into five risk classes from
1 to 5. This process (Figure 2) allows indicators to be easily compared and aggregated.

A risk value of 5 indicates very high risk, while a value of 1 indicates very low risk. Thresholds
between risk classes were chosen individually for each dataset. Details on the data source,
adaptation steps and translation into the five risk classes can be found in WWF BRF Indicator
Documentation? for all global datasets. The resulting global maps for the indicators, risk
categories and risk types can be found in the WWF BRF Explore Module. These global state of
nature maps provide a first overview of biodiversity risks in the WWF BRF.

Raw data Risk data
x<0.2 1- Very Low Risk
02<x<30 2- Low Risk
30<x<6.0 3- Moderate Risk
l 60<x<90 4- High Risk o=
x> 90 5- Very High Risk 1l

HydroSHEDS HydroBasins Level 7

(terrestrial assessment units)

Figure 2: Example of normalizing raw data in WWEF Risk Filter Suite.

3.2. How are risks calculated?

3.2.1. Calculating scape risk for Physical and Reputational Risk

Biodiversity-related risks arise from the dependencies and impacts associated with an asset's
activity (the activity relevance, which you can find in the INFORM module) in combination with the
state of nature conditions at each site (which you can find in the EXPLORE module). For every asset,
the Assess Module combines its activity relevance and the biodiversity state of nature value at the
site into a single scape risk value using the arithmetic mean (see Appendix 2: Technical Methods
for technical details).

Scape risk is a value between 1 and 5 that reflects the activity-relevant risk for an asset at a specific
site. When no state of nature data is available at a site, scape risk is not calculated and reported
as ‘Missing data'. If a site activity is not dependent on or does not impact a specific biodiversity
indicator, scape risk is not calculated and reported as ‘No impact/dependency'.

23 WWEF (2007) ‘Marine Ecoregions of the World: A Bioregionalization of Coastal and Shelf Areas’
https.//www.worldwildlife.org/publications/marine-ecoregions-of-the-world-a-bioregionalization-of-coastal-and-shelf-
areas

24 FAO (2015) ‘FAO Major Fishing Areas’ https.//www.fao.org/fishery/en/area/search

25 WWF (2026) ‘WWF Biodiversity Risk Filter Indicator Documentation Version 3.0’
https.//doi.org/10.5281/2zen0do.22273549
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The arithmetic mean captures two assumptions: 1) the higher the site activity relevance, the higher
the potential risk, and 2) the higher an indicator state of nature value, the higher the potential
threat. This means that the scape risk for each asset will vary depending on both the nature
conditions and the industry activity at the site, as illustrated for ‘water quality’ in Table 2.

Note:

Estimating the relative impacts and dependencies of corporate activities as a single value
comes with some limitations. The actual impact and dependency of an asset will depend
greatly on operation details. Activities classified as having no impact or dependency may
represent cases where impacts and dependencies are negligible or where actual impacts and
dependencies cannot be quantified with enough accuracy.

Table 2: Example of scape risk calculation for different assets. Scape risk can vary due to the State of Nature and the
activity relevance for a given site.

Location of company |State of Nature for water Site activity Site activity relev'ance for Scape Risk
asset quality water quality

Darwin, Australia 1 - Very low risk Ofﬂces and . 2 - Low dependency 1.5
professional services
. ) ) Agriculture (animal .
Darwin, Australia 1 - Very low risk products) 5 - Very high dependency 3
New Delhi, India 5 - Very high risk Offlces and . 2 - Low dependency 3.5
professional services
) ) . . Agriculture (animal .
New Delhi, India 5 - Very high risk products) 5 - Very high dependency 5

3.2.2. Aggregating Physical and Reputational Risk

A large number of biodiversity indicators are required to capture the complexity of biodiversity
physical and reputational risk. However, using many indicators poses problems when aggregating
risk, as outliers and indicators of minor business importance can lead to misestimation of risk. It
is important to employ a risk hierarchy that groups indicators in relevant risk categories and risk
types and an aggregation scheme that highlights biodiversity risks that are relevant without being
diluted by indicators of minor business importance.

The current WWF BRF tool employs a risk hierarchy that groups indicators into thematically
relevant risk categories and then into risk types (see Table 1). Risk category values are calculated
as the 75™ percentile of risk for all underlying indicators. Similarly, risk types are calculated as the
75t percentile of all underlying risk categories (see Appendix 2: Technical Methods for technical
details).

A small number of high risk elements can have an outsized effect on a company and value chain.
Consequently, ‘tail risks’ is a commonly used concept in risk assessments by many companies and
financial institutions. The 75 percentile method is more strongly affected by high risk assets and
thus provides a measure of tail risk. Because the 75™ percentile is calculated on scape risk that
accounts for asset dependency and impact, this method will tend to emphasize risks that are most
relevant for a given asset based on the specific site activity. In Table 3, although the arithmetic
mean of indicators for Company A is lower than that of Company B (2.4 compared to 3). The 75t
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percentile emphasizes the tail risk in Company A posed by the very high risk observed in indicators
4 and 5.

Table 3: Comparison of aggregation using arithmetic mean or 75th percentile.

gregdaitead dpPe PE 0 dlO dlego o e
Indicator 1 | Indicator 2 | Indicator 3 | Indicator 4 | Indicator 5 ea Percentile
Company A 1 1 1 5 5 2.4 5
Company B 3 4 2 3 3 3 3

Once a risk assessment has been conducted, a company can identify the areas of operations and
geographical areas in which it has the highest risk. Those operational and geographic areas
should then be subject to a 'deep dive' to understand the specific local context better and
identify response actions to reduce those risks (e.g., by conserving and/or restoring biodiversity
in those specific geographies).

3.2.3. Regulatory Deficiency Risk

Regulatory Deficiency Risk is calculated using a different method than Physical Risk and
Reputational Risk in the WWF BRF. In its current version, Regulatory Deficiency Risk is assumed
to be equally relevant for all site activities. Therefore, all Regulatory Deficiency Risk values
represent the regulatory status in the country where an asset is located without applying site-
specific impacts and dependencies as described in 3.2.1. Calculating scape risk for Physical and
Reputational Risk.

Aggregation of risk categories and overall Regulatory Deficiency Risk is achieved using a
weighted mean (Table 4; see Appendix 2: Technical Methods for technical details).

Table 4: Weights used to aggregate Regulatory Deficiency Risk. Indicator weights are used to aggregate indicators to
risk categories. Category weights are used to aggregate to overall Regulatory Deficiency Risk value.

Category Risk Risk Indicator
weights categories indicators weights
A S5_1 40%
15% 5. Application 552 60%
S6_1 14.3%
S6_2 14.3%
S6_3 14.3%
15% 6. Scoping S6_4 14.3%
S6_5 14.3%
S6_6 14.3%
S6_7 14.3%
7. Rights, Access
>% and Entitlements 571 100%
o S8_1 33.3%
15% 8. Institutions $8.2 33.3%
and Governance
S8_3 33.3%
S9_1 16.6%
S9 2 16.6%
30% 9. Management S9_3 16.6%
Instruments S9 4 16.6%
S9. 5 16.6%
S9_6 16.6%
5% S10_1 50%
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10. Subnational
Biodiversity Law 5102 >0%
S11_1 25%
15% 11. Offenses and S11_2 25%
Penalties S11_3 25%
S11_4 25%

In several small countries, the Subnational Biodiversity Law (SRC10) risk category was considered
not relevant and was excluded from weighted mean calculations. Weights of all other risk
categories were adjusted accordingly so as to sum to 100%.

To prevent loss of information, weighted mean aggregation is applied to the raw Legal Atlas
values which are then converted into 1-5 risk values (Table 5).

Table 5: Conversion of Legal Atlas Regulatory Deficiency Risk scores into WWF Risk Filter Suite 1-5 risk values.

Risk value Threshold (Legal Atlas Value)

calculation: 1 - Very Low Risk >90

2 - Low Risk >70-90

3 - Moderate Risk >40-70

4 - High Risk >0-40

5 - Very High Risk 0 (regulation completely missing)

Refer to the BRF Indicator Documentation (REF) for more detail on the underlying Regulatory
Deficiency Risk indicators, categories, and risk thresholds.

The impact of biodiversity regulation depends on the effectiveness with which such regulation is
implemented, including factors such as corruption and the capacity of state bureaucracy. To
ensure that Regulatory Deficiency Risk properly accounts for this, overall Regulatory Deficiency
Risk is adjusted based on the risk category “Implementation” (SRC12), derived from the World Bank
Worldwide Governance Indicators REF (see Appendix 2: Technical Methods for technical details).
This approach has three important benefits:

1. Implementation risk will only ever /increase Regulatory Deficiency Risk. A country is not
rewarded for effective implementation of poor regulation.

2. Larger differences between (unadjusted) Regulatory Deficiency Risk and Implementation
Risk cause a larger adjustment.

3. Regulatory Deficiency Risk never increases beyond 5, ensuring consistency with all other
WWE Risk Filter Suite risk values.

Regulatory Deficiency Risk adjustment is visualized in Figure 3. It shows the effect of
Implementation risk on the final adjusted Regulatory Deficiency Risk for a country starting with
Very High, High, Medium, Low, and Very Low unadjusted Regulatory Deficiency Risk (top to bottom
respectively).
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Adjusted Regulatory Deficiency Risk

1 2 3 4 5
Implementation Risk

Figure 3: Adjustment of Regulatory Deficiency Risk considering country level Implementation risk.

3.2.4. Calculating Country Profiles

Users can access risk values calculated for all national and sub-national (e.g. state or province)
areas in the EXPLORE module - Country Profiles (hereafter ‘country profiles'). “National” level
country profiles are also provided for several islands and overseas territories (e.g. Greenland,

Canary Islands, Hawaii). Providing risk values for overseas territories is intended to highlight the
distinct biodiversity risks in these areas and does not represent a statement or endorsement by
WWEF on the management of these territories. Risk values in country profiles only consider risks in
terrestrial and freshwater ecosystems. Risks in marine ecosystems within a country’s exclusive
economic zone are not considered.

Country profiles are calculated differently depending on the native resolution of data. For data
that is already calculated at the national or sub-national level, risk values are assigned to the
corresponding jurisdiction without further adjustment. This is most relevant for Regulatory
Deficiency Risk where all risk categories and indicators are calculated at the national level. See
Appendix 4: Indicator Summary for a full overview of native data resolution.

In all other cases, country profiles are calculated as the aggregate value of all terrestrial and
freshwater risk data within the boundaries of the national or sub-national area. The full procedure
is outlined below:
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Calculation of country profile risk values for a single indicator:

1. The percentage area of the national/sub-national jurisdiction with missing data is
calculated.

2. For national/sub-national jurisdictions where >50% of the area has missing data for
the target indicator, the national/sub-national jurisdiction is recorded as missing data
(NA). An exception is made for Mauritania, Mali, Algeria, Libya, Egypt, and Greenland
where >50% missing data is common due to large uninhabited areas where missing
data is expected (i.e. Sahara and Greenland icecaps).

3. For national/sub-national jurisdictions where <50% of the area has missing data for
the target indicator, an area-weighted mean is calculated (see Appendix 2: Technical
Methods for technical details). River basins rarely align precisely with geopolitical
boundaries. Where a river basin overlaps multiple national/sub-national jurisdictions,
only the area within the target jurisdiction is considered for weighting.

Calculation of country profile risk values for risk categories:

4. |If all risk indicators for a given risk category are NA, the risk category is also NA.
5. Otherwise, the national/sub-national jurisdiction is given a risk category value using an
area-weighted mean following the same method as described in step 3 above.

Calculation of country profile risk values for risk types:

6. If all risk categories are NA for a given risk type, the risk type is NA.
7. Otherwise, the risk type is calculated as the arithmetic mean of all risk categories.

Note:

Country Profile risk values are intended to provide a rough aggregation of risk within a country
and are not intended for detailed prioritization and decision making. The values are estimated
without a specific industry activity (state of nature), and we would expect potentially large
differences in relevant risk values for different industry activities. The limitations of country
averages will be particularly relevant in large countries (e.g. Brazil, USA, Australia) where there
is large variation in risks within the country.
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4. Limitations of the WWF BRF

This section describes the current limitations of the methodology and suggests avenues for future
research.

Potential risk instead of actual risks

The WWF BRF assessment is currently based on the industry activity classification of a company
asset, and the state of nature at that site. Whether biodiversity-related risks become material to a
business depends on three factors: 1) the likelihood of threats emerging (i.e., the local state of
various aspects of biodiversity), 2) the degree of a company’s exposure to these threats (i.e., the
activity relevance) and 3) the vulnerability of the company to the threat (i.e., the company's
preparedness and response)®. The current WWF BRF assessment only covers the first two factors.
Incorporating company preparedness and response is crucial to move from the potential to the
actual risks that a company faces. The resulting Physical, Regulatory Deficiency and Reputational
Risk values risk values should therefore be carefully interpreted as potential risks rather than
actual risks. Unlike WWF WRF, WWF BRF does not currently include an operational assessment to
fine-tune industry ratings based on a detailed questionnaire.

Disadvantages of the 75"-percentile aggregation method

The choice of 75" percentile is arbitrary. Different choices of the n"percentile may lead to different
results.

Risk values rather than financial impacts

The current assessment does not quantify the probability of a risk event happening, nor the actual
monetary loss should such an event materialize. It is therefore not a financial risk metric providing
a monetary value at risk. This would require further development, in particular on damage
functions that translate the local state of biodiversity into monetary impacts on a company’s
business model.

Assessment of biodiversity-related opportunities not yet included

The WWEF BRF currently provides an assessment of biodiversity-related risks. However, there are
also biodiversity-related business opportunities that arise from conservation, restoring and
mitigating existing damage.

Limitations inherent to our modelling principles

Point-in-time assessment. The assessment is a point-in-time evaluation and is only as up to date
as the dataset of the underlying biodiversity indicator itself. The data will be updated regularly to
incorporate the most recent datasets. It should be noted that at this point in time the WWF BRF
does not include information on how these risks will potentially evolve following different climate
and socio-economic scenarios.

26 WWEF (2022) ‘A Biodive rsity Guide for Business' https.//media.wwf.se/uploads/2022/05/wwrt-a-biodiversity-guide-for-
business.pdf
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Point location as site input. Currently, the WWF BRF tool only allows for point-location input
(address or longitude and latitude) to identify the site of a company's asset. Incorporating a
polygon (such as arable farming) or linear infrastructure (such as railway lines) is currently only
possible through manual workarounds (e.g., by extracting the centroid of the polygon or by
extracting multiple point-locations along a linear infrastructure).

Spatial granularity of assessment units differs. Since biodiversity loss is a spatially explicit problem,
it is important to consider the local variations of biodiversity in any assessment of corporate
biodiversity-related risk. The global biodiversity data in the WWF BRF varies in scale between fine-
scale raster data (30m x 30m) to country-level data. To impose a common scale, the raw data is
aggregated to assessment units represented by HydroBASIN Level 7 in terrestrial areas, Marine
Ecoregions of the World (MEOW)* for coastal areas and FAO Major Fishing Sub-areas? for the high
seas, as they represent a degree of functional coherence for measuring biodiversity. Some spatial
granularity is lost through the aggregation.

Level of abstraction. Each dataset that is included in the WWF BRF has been translated to a risk
value of 1-5. This reduces the complexity of the data, which allows for comparison between the
differentindicators. This, however, also reduces the complexity of biological and ecological context
and can introduce artificial classifications. As the tool is meant to be a global prioritization tool,
these abstract values should only be used to give the user a first overview of biodiversity risk within
the supply chain. When high risks have been detected, it will always be necessary to consult not
only the source data, but also further leading resources and local datasets to investigate specific
risks associated with an asset.

Robustness of data. To ensure the robustness of the data the utmost care has been taken to select
only the most up-to-date, reputable, global and mostly freely available datasets to assess each
indicator. Furthermore, users are advised on how the data should be used and interpreted and
the WWF RFS team offers support in data interpretation. The WWF RFS team will continuously work
on improving the robustness through testing and consultation.

Error of omission. The WWF BRF is based on several different datasets covering a wide variety of
biodiversity risk aspects. This was done to avoid an approach in which the complex topic of
biodiversity is reduced to only one or few indicators. The current set of indicators have been
carefully selected to try to achieve a balance between completeness, usefulness for the user and
data availability. However, there are more aspects to biodiversity risk that could be included in the
tool. As new data becomes available and the inclusion of more data becomes necessary,
indicators/datasets may be added or removed.

Gap in trade-offs. Interrelations, trade-offs and feedback loops between different ecosystems and
the services they provide are currently not considered. This is relevant due to the potential trade-
offs that can occur between different services, where the provisioning of one service can decrease
a different service.

27 WWEF (2007) ‘Marine Ecoregions of the World: A Bioregionalization of Coastal and Shelf Areas’
httos.//www.worldwildlife.org/publications/marine-ecoregions-of-the-world-a-bioregionalization-of-coastal-and-shelf-
areas

28 FAO (2015) ‘FAO Major Fishing Areas’ httos//www.fao.org/fishery/en/area/search
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Industry activity relevance and the biodiversity state of nature as key drivers of results. Results are
sensitive to a) the industry relevance (industry activity rating) linked to each site's industry activity;
and b) the thresholds of converging spatial biodiversity data into a value from 1 to 5 (as described
under above mentioned ‘level of abstraction’). Both elements are key drivers of the results. At this
point in time, the WWF BRF does not consider potential actions that have already been taken to
reduce or mitigate biodiversity risk but is only a reflection of potential risk at a given site and its
associated industry activity.

Natural resources are sourced from surrounding areas. For provisioning services, such as timber
availability, it is assumed that natural resources are sourced directly from the surrounding area.
This may or may not be the case.

While there are several limitations to the WWF BRF assessment, it nonetheless provides a helpful
starting point for companies and financial institutions to understand and address biodiversity-
related risks within their portfolios. The portfolio screening and prioritization enables users to
better understand, assess and act to biodiversity-related risks. The WWF BRF also addresses
certain gaps in the biodiversity risk assessment landscape such as spatially explicit assessment
and the consideration of supply chain elements (for more information, please refer to the report
Tackling Biodiversity Risk®).

29 WWF et a/. (2023) Tackling Biodiversity Risks- A Biodiversity Risk Assessment Guide for Companies and Financial
Institutions’ https://cdn.kettuty.io/prod-fra-1.kettuty.io/documents/riskfilter.org/WWF TacklingBiodiversityRisk.pdf

21



&7 436 WWF RISK FILTER SUITE

5. Bibliography

FAO (2015) ‘FAO Major Fishing Areas’ https://www.fao.org/fishery/en/area/search, Accessed
15/01/2023

IBAT ‘Integrated Biodiversity Assessment Tool (IBAT)’ https.//ibat-
alliance.org/?utm source=wwf&utm medium=website&utm campaign=BRF

Lehner, B., & Grill, G. (2013) ‘Global River Hydrography and Network Routing: Baseline Data and New
Approaches to Study the World’s Large River Systems’ Hydrological Processes, 27, 2171—
2186, https://doi.org/https.//doi.orq/10.1002/hyp.9740

SBTN (2020) ‘Science-Based Targets for Nature - Initial Guidance for Business’
https.//sciencebasedtargetsnetwork.org/wp-content/uploads/2020/09/SBTN-initial-
guidance-for-business.pdf

TNFD (2023) ‘The TNFD Nature-Related Risk & Opportunity Management and Disclosure Framework
Beta v0.4’ https.//tnfd.qglobal/wp-
content/uploads/2023/07/TNFD v0.4 Short Summary v5-1.pdf?v=1690527809

TNFD ‘The Taskforce on Nature-Related Financial Disclosures’ https://tnfd.qlobal/

United Nations (2008) ‘International Standard Industrial Classification of All Economic Activities
(ISIC), Revision 4" New York: Statistical Papers, Series M, No. 4,
https://unstats.un.orqg/unsd/classifications/ISIC/revision

Wingard, J.V., Stivanello, V., McGreer, G., Pascual, M., & Banerjee, A. (2026) “‘WWF Biodiversity Risk
Filter: Legal Atlas Methods and Best Practices for Assessing Regulatory Deficiency Risk. Legal
Atlas and WWEF.’ https://doi.org/10.13140/RG.2.2.24812.94088

WWEF (2007) ‘Marine Ecoregions of the World: A Bioregionalization of Coastal and Shelf Areas’
https.//www.worldwildlife.org/publications/marine-ecoregions-of-the-world-a-
bioregionalization-of-coastal-and-shelf-areas, Accessed 15/01/2023

WWEF (2022) ‘A Biodiversity Guide for Business’ Berlin, Germany,
https.//media.wwf.se/uploads/2022/05/wwf-a-biodiversity-quide-for-business.pdf

WWEF (2024) “‘WWEF Risk Filter Suite Industry Classifications Translation Table Version 2.0’ Berlin,
Germany, https://doi.org/10.5281/zenodo.13710351

WWF (2026) “WWF Biodiversity Risk Filter Indicator Documentation Version 3.0’ Berlin, Germany,
https.//doi.orq/10.5281/zenodo.22273549

WWEF (2026) ‘WWF Biodiversity Risk Filter Interpretation Guidance Version 3.0’ Berlin, Germany,
https://doi.org/10.5281/zenodo.22275302

WWF (2026) ‘WWEF Risk Filter Suite 101 Guidance Version 3.0’ Berlin, Germany,
https://doi.orqg/10.5281/zenodo.22278129

WWF (2026) “WWF Risk Filter Suite Data Updates Documentation Version 3.0’ Berlin, Germany,
https://doi.orqg/10.5281/zenodo.22278388

WWF (2026) ‘WWEF Risk Filter Suite Factsheet Asset-Level Datasets Version 3.0’ Berlin, Germany,
https://doi.orqg/10.5281/zenodo.19481575

WWF (2026) “WWEF Risk Filter Suite Glossary Version 3.0’ Berlin, Germany,
https://doi.org/10.5281/zenodo.22278527

WWF (2026) ‘WWEF Risk Filter Suite Guidance on Aggregation Version 3.0’ Berlin, Germany,
https.//doi.org/10.5281/zenodo.22278496

WWEF (2026) “‘WWF Risk Filter Suite Guidance on Location Data Version 3.0’ Berlin, Germany,
https.//doi.org/10.5281/zenodo.22278416

WWEF (2026) “‘WWEF Risk Filter Suite Industry Activity Classification Version 3.0’ Berlin, Germany,
https.//doi.orq/10.5281/zenodo.22278357

WWEF (2026) ‘WWF Water Risk Filter Methodology Documentation Version 3.0’ Berlin, Germany,
https.//doi.orq/10.5281/zenodo.19481533

WWEF (2026) ‘WWF Place-Based Impact Estimator Interpretation Guidance Version 1.0’ Berlin,
Germany, https://doi.orq/10.5281/zenodo.22686417

22



&7 436 WWF RISK FILTER SUITE

WWEF (2026) ‘WWF Place-Based Impact Estimator Methodology Documentation Version 1.0’ Berlin,

Germany, https.//doi.org/10.5281/zenodo.22685713

WWEF, & Climate & Company (2023) ‘Tackling Biodiversity Risks- A Biodiversity Risk Assessment
Guide for Companies and Financial Institutions’ WWF Switzerland and WWF Germany in
collaboration with Climate & Company, https://cdn.kettufy.io/prod-fra-
1.kettufy.io/documents/riskfilter.orq/WWF TacklingBiodiversityRisk.pdf

Appendix 1: List of experts and external contributors

Table 6: List of consulted experts on the WWF Biodiversity Risk Filter.

Name __________________ affiliation ______________________lAreaofexpertise

Alexis Morgan
Alison Midgley
Anastasiya Timoshyna
Ariane Laporte-Biscuit
Axel Krumsiek

Brent Loken

Camilla Valimaa
Carly Cowell
Carolina Soto-Navarro
Chris Weber
Christine Scholl
Colman O'Criodain
Craig Beatty

Daniel Brizuela
Daniel Metzke

David J. Patterson
David Olson

Deon Nel

Elaine Geyer-Allely
Elisa Vacherand
Florian Titze

Franck Hollander
Frangois Gardin
Ghislaine Llewelynn
Gregory Gigoi

Guido Broekhoven
Isabel Meza

Jaco Du Toit

Karen Luz

Karen Mo

Karin Bilo

Kathy Hughes

Laura Prill

Lin Li

Luca Chinotti
Margaret Kinnaird
Maja-Catrin Riecher
Malou van Kempen
Margareta Renstrém
Mario Vaupel

Mark Heuer

Martha Stevenson
Matthew Wilkinson
Melissa de Kock
Michele Thieme
Nicolas Poolen
Pablo Pacheco Balanza
Philip Leonard
Philipp Kanstinger

WWE-Germany
WWF-United Kingdom
Traffic
WWEF-Germany
WWEF-Germany

WWEF International
WWEF-Sweden

KEW

UNEP-WCMC, WWEF-Vietnam
WWEF International
WWEF-Germany

WWF International
WWEF-United States
WWEF-United States
PIK

WWEF-United Kingdom
WWEF-Hong Kong
WWEF-Netherlands
WWEF International
WWEF International
WWE-Germany
WWE-Germany

Polygones E.R.l., advisor WWF-Denmark

WWEF International
BCG

WWEF International
WWE-Germany
WWEF-Sweden
WWEF International
WWEF-United States
WWE-Germany
WWEF-United Kingdom
WWE-Germany
WWEF International
WWF International
WWEF International
WWE-Germany
WWEF-Netherlands
WWEF-Sweden

BCG
WWE-Germany
WWEF-United States
WWEF International
WWE-Norway
WWEF-United States
WWEF-Netherlands
WWEF-United States
WWF International
WWEF-Germany

Freshwater biodiversity/ WWF Water Risk Filter
Agriculture and food

Sustainable trade

Freshwater biodiversity/ WWF Water Risk Filter
Oceans

Food

Sustainability and business

Invasive species

Multidimensional Biodiversity Index
Climate and energy

Agriculture

Invasive species

Forests and GIS

GIS, supply chain risk analysis
Planetary boundaries

Conservation Intelligence/WWF SIGHT
Ecosystem type metrics
Conservation

Governance

Sustainable finance

Governance and regulation

Oceans

Oceans, investment, risk analysis
Oceans

Data analysis

Policy and regulation

Risk analysis/ WWF Water Risk Filter
Biodiversity and policy

Food

Forests

Oceans

Freshwater biodiversity

Forests

Policy and regulation

Policy and regulation

Invasive species

Agriculture

Oceans

Business and biodiversity

Risk hierarchy

Oceans

Forests

Corporate transformation and sustainability
Climate models

Freshwater biodiversity

Green finance

Forests and GIS

Freshwater biodiversity

Oceans

23



Philipp Wagnitz
Pierre-Yves Hardy
Rafael Camargo
Sandeep Chamling
Shaun Martin
Stefano Esposito
Susanne Schmidt
Tanja Draeger de Teran WWE-Germany
Vanessa Pérez WWEF International
Vishaish Uppal WWF-India
Wendy Elliot WWEF International

WWEF-Germany
WWE-France
WWE-Germany

WWEF International
WWEF-United States
WWEF-Norway
WWEF-United Kingdom

&7 436 WWF RISK FILTER SUITE

Ecosystems and natural resources
Oceans

WWEF Water Risk Filter

Climate models

Climate models

Agriculture and food

Agriculture and food, WWF SIGHT
Agriculture

Climate models

Governance and regulation
Wildlife conservation

Review by relevant groups:

WWF Global Science +

Biodiversity Stewardship Governance Committee
Business Advisory Group

IBAT Scientific Committee

Table 7: WWF Switzerland External Advisory Group and Investor Group.

S

Anne Schoenauer
Benjamin Granicher
Charlie Dixon

Chiara Colesanti Senni
Christoph Biehl

Corli Pretorius

Doris Hauser

Farah Nadiah Fadzil
Gautier Desme

Grant Rudgley

Harriet Wildgoose
Jakub Cervenka

Jason Eis

Jessica Smith

Judson Berkey
Karianne Lancee
Liudmila Strakodonskaya
Mark van Oorschot
Michal Kulak

Mieke Siebers

Naasir Roomanay
Nico Frey

Philipp Staudacher
Robert-Alexandre Poujade
Romain Svartzman
Sam Anthony
Sebastian Becker
Sebastian Wiesel
Susanne Schmitt
Therese Niklasson

Wendy Francesconi

2° Investing Initiative

Consultant

Vivid Economics

Council on Economic Policies, CEP
Credit Suisse Asset Management, CSAM
UNEP WCMC

Forma Futura

Khazanah Nasional Berhad

S&P Global (Trucost)

CISL

Fidelity

2° Investing Initiative

Vivid Economics, F4B Initiative
UNEP FI

UBS Group

UBS AM

Axa

PBL Netherlands

Robeco

Foundation for Sustainable Development, FSD
Ninety One

Radicant

Radicant

BNP Paribas Asset Management
Banque de France, BdF

Ninety One

UNEP WCMC

J. Safra Sarasin

Consultant

Newton Investment Management
CIAT
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Appendix 2: Technical Methods

Scape Risk (arithmetic mean)

Scape risk is calculated as the arithmetic mean of the site activity relevance, based on impact or
dependency ratings, and the state of nature at the site. This can be represented by equation 1:
Wi,a+SONi,S

2
Where Scape risk; 4 5 is the scape risk of indicator i for an asset with activity a at site s. W; , is the

activity relevance (impact/dependency) for indicator i and site activity a while SoN; ; is the state of
nature for indicator i at site s.

(1) Scape risk; s, =

Weighted mean

The WWEF Risk Filter Suite often aggregates risk values from several sources that are not of equal
importance. In these cases, a weighted mean is applied with equation 2:
now
(2) 7= L:ll i
i=1 Wi
Where 7 is the average risk after applying weights. r; is the risk value for risk source i and w; is
the weight for risk source i. n is the total number of risk sources, where a risk source might be an
indicator, category or risk basin.

The weighted mean formula is used to aggregate indicators and categories within Regulatory
Deficiency Risk (see 3.2.3. Regulatory Deficiency Risk), where w; is defined in collaboration with
our project partner Legal Atlas. Weighted mean is also used to create country profiles, where w;
is the area of the overlapping river basin within a country (see 3.2.4. Calculating Country
Profiles). When all risk sources are weighted equally, the weighted mean is identical to the
arithmetic mean.

Percentiles

There are multiple methods to calculate percentile values. The method used in the WWF BRF is
shown in equations (3) and (4), which is equivalent to the PERCENTILE function in Excel and is the
default method used in statistical software R. This method can produce non-integer values.

BYh=WN-1Dp+1
(4) Qp = xpp) + (h = [RD(xpny — xp0y)

Where N is the total number of risk values for a site and p is the percentile of interest (with a value
between 0 and 1). For the 75t percentile, p is 0.75. x;, is the hth smallest risk value x among the N
total risk values. || and [h] represent the floor and ceiling value of h, in the case where h is a non-
integer.
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Adjusted Regulatory Deficiency Risk

Regulatory Deficiency Risk is adjusted to account for the effectiveness of regulatory
implementation with equation 5.

(5) SRGAdj; = min(5, SRG; + (5 — SRG;) * (SR“’%))
Where SRGAdj;, SRG;, and SRC12; represents the adjusted Regulatory Deficiency Risk, unadjusted

Regulatory Deficiency Risk, and Implementation risk category for country i respectively.

26



43 WWF RISK FILTER SUITE

ings

Industry Activity Weight

Appendix 3

as. Please note: the industry activity ratings are only applied to

nmarine are.

lable for assessments

Jes aval

TVith

ings). Asteristics () indicate industry acti

//

specific rati

‘O/_
indjcators within Physical Risks and Reputational Risks. Indicators within Regulatory Deficiency Risks are industry agnostic.

VI

Table: Industry relevance matrix (industry act

sJapinoid
3IAIIS J2JBMW / SN J21E M

$92JAI9S uoneuodsued]

uonnpo.d
poon Ainxn7 g |1eddy ‘sajiaxa )

(ssa241m Suipnjour)
S32IAJ3S UOIIEIIUNWIIOIBD L 4

uolnpo.d
19npoud 153404 13 19ded

s|an4 a|qewnsuo) @ seo ‘I0.,
(suonninsuj [eueuly ‘a1eisy
|eay ‘@1emyos ‘Sunyinsuo) “8-3)
$321AJ3S [eUOISSajo4d g SO

SululAl 78 S|RIDIN

uoINIISU0)
13 Juawdo|anap pueq,

$921M43S Ayljeydsoy .

ASojouydazoig
pue s|eannasew.eyd ‘@4e) yijeaH

Suijieiny
Anjenads 3 jesauan ‘pooy

uoldNpo.d 35eianag ;g pood

ainjjnaenbe pue Sulysiy,

suunenuep
1019NPUODIWSS B SIIUOIIID|I

puim ‘zejos

- uoidnpoud ASiaug o11309)3,
13MOUO0JIPAH

- uo1Npo.d ASiaug 2113093,
(1o ‘aespnp ‘seo ‘jeo) ‘ssewolg)
uoISNqWIo) 10 [EWIBY109D

- uononpo.d Asau3 2132913

sainua) eleq

S|ela3e|\ uoidnIIsuo)

uondnpo.d
s|eudieAl J3Y10 1B S[edIway)

uondnpo.d Alauiyse g
juawdinb3 2113093 ‘@nlzowoiny

Sunnloeynuey
SpooD |eJaudn @ saduelddy

(s3onpoud jueid) sunynousy .,

(s3onpoud jewjue) ainynouSy

Aduspuadag/ioedwy

2
[=]
2
©
=
T
=
w
-4
o
w
3
s

Physical Risk

Dependency

[}
2
o
S
=
©
k]

£a

3T
c

2 &

3z

< 3

g%

s 3

2 0

2

a

)

i3

o

<

S

o

Dependency

>
=
3
=
n @
5 2
MA
s G
S i
Q
=
=
©
s

Dependency

>>>>> > >

o|C &/ T & &|d T & & G & ofg

c [=4 [=4 c [=4 c [=4 i~ f=4 [=4 f=4 [=4 f=4 [=4

0|0 0 0 ¢ J|0O O T © O T T|O

T|IT ©W ©T T T|T T T T T T T|T

< i~ i~ < i~ < i~ < < < < < < <

9o 0 o 9 O|0 ¢ O O O @ OO

ol o o o ol o 9 a o a o a

00 0 0 9 0|0 © O O O O OO

ola|a|ala|a|la|laja|ala|a|alo

z 3

£ 3

= b

o £

o o 3 3

= o

c

Slsz .8 g g |8

<(8 = > S|& o L 9 8 =

®|E © = Lls ¢ ¥ 9 T T c®

cld 3® £ B[22 £ 2 & > S| 8

S|le 0 3 2 8|lv 5 § « @O T3

T(6 o T £/ B 4 o E = 9|=

w“lOo g =lc 5|2 3 ® o|35

&= B[E 5| 2 8 8 £ 92 g|O

T 8 <O a|~ L % o &

gla 3 B|dlol |3

oS (7] (= ©

o T S

= : g %

3 [
©
c
8
=]
©
5

< -

[N o

- N (]

» »n « <

S13_1

Land, Freshwater and Sea Use Change

Impact

Impact

Forest Canopy Loss

Impact

Invasive Species

Pollution

S13_4

Impact

S14_1

Impact

Protected/Conserved Areas

T 6 6 ©
@ @®© ®© @©
Q o o aQ
EEEE
8
£ 8
Sl o
£t =T
. 838
-]
© c
mmmﬂ
= ®
<% 9 §
>c £ 2
5293
$ ® O ¢
2 c = 0o
= = Q0
T 9 «©
SIE| £ | E
o = o
>% 2%
2
g« E 3
£y 8
s & w
wm

S14_6

Impact

Range Rarity

S15_1

& Local Ci
Resource Scarcity

i

Impact

Impact

Impact

Labor/Human Rights

Impact

Financial Inequality

27



Appendix 4: Indicator Summary

The table below provides a summarized list of all indicators for the global terrestrial- and sea-scapes included in the WWF Biodiversity Risk Filter v3.0. Further details on
specific indicators, including the translation of raw data into risk levels, can be found in the WWF BRF Indicator Documentation?°,

Physical Risk

Indicator

Metric

Description

&7 o WWF RISK FILTER SUITE

Native Resolution*

Source

30 WWF (2026) 'WWF Biodiversity Risk Filter Indicator Documentation Version 3.0' Attps.//doi.org/10.5281/zenodo.22273549

_0

2 S1.1 Water Water Depletion Please refer to WWF Water Risk Filter - indicator B1_1 ~10km grid Brauman et al. (2016)
é Availability Baseline Water Stress Please refer to WWF Water Risk Filter - indicator B1_2 ~10km grid Kuzma et al. (2023)
3 Freshwater Quantity Please refer to WWF Water Risk Filter - indicator B1_3 ~60km grid Hogeboom et al.
_§° Target 2025
§ Groundwater Please refer to WWF Water Risk Filter - indicator B1_4 ~60km grid Gerdener et al. (2023)
[}
'g S1.2 Forest Realisable hard and soft Realised hard and soft commercial timber value. Model results from the costing nature version 3 policy support ~ ~10km grid Costing Nature (2017)
a Productivity commercial timber system (Costing Nature, 2017) has been used as the basis to estimate the availability of wood-based fibres and
o and Distance timber.

to Markets

S1.3 Marine Fish Change in total This indicator is based on the EcoOcean ecological model and calculates the percent decline in total consumer  ~60km grid ISIMIP (2023)
Availability consumer biomass biomass density (i.e. vertebrates & invertebrates) between first 5 years of modelling (1950-1954) and final 5 years
density (2010-2014).
S1_4 Limited Wild Global Centers of To estimate availability of wild flora and fauna, De Minin E. et al.'s (2019) global centres of unsustainable commercial ~ ~10km grid Di Minin et al. (2019)
Flora & Fauna  Unsustainable harvest paper has been used. The paper identified global concentrations, on land and at sea, of 4,543 species
Availability Commercial Harvesting threatened by unsustainable commercial harvesting, to identify regions under threat.
of Species

" S2_1 Soil Condition  Soil Organic Carbon SoilGrids leverages soil profile observations from the WoSIS database and state-of-the-art machine learningtomap  ~1km grid Poggio et al. (2021
% the spatial distribution of soil properties across the globe. For this indicator, we use the modelled predictions on
o soil organic carbon.
w S22 Water Quality  Coastal Eutrophication Please refer to WWF Water Risk Filter - indicator B4_1 ~1km grid Kuzma et al. (2023)
§ Potential
2 Nitrate-Nitrite Please refer to WWF Water Risk Filter - indicator B4_2 ~60km grid Damania et al. (2019)
i Concentration
= Periphyton Growth Please refer to WWF Water Risk Filter - indicator B4_3 ~1km grid McDowell et al. (2020)
'g_ Potential
= Biological Oxygen Please refer to WWF Water Risk Filter - indicator B4_4 ~ 10km grid Jones et al. (2023)
; Demand
) Pathogens Please refer to WWF Water Risk Filter - indicator B4_5 ~ 10km grid Jones et al. (2023)
Lg Pesticides Please refer to WWF Water Risk Filter - indicator B4_6 ~ 10km grid Tang et al. (2021)
E’ Chemicals Please refer to WWF Water Risk Filter - indicator B4_7 ~ 60km grid Roovaart et al. (2022)
N Plastics Please refer to WWF Water Risk Filter - indicator B4_8 ~ 1km grid Lebreton et al. (2022)
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http://www.earthstat.org/water-depletion-watergap3-basins/
https://www.wri.org/data/aqueduct-global-maps-40-data
https://doi.org/10.4121/089afa18-bbd5-493e-8a6c-39e1ca7b2a59.v2
https://doi.org/10.4121/089afa18-bbd5-493e-8a6c-39e1ca7b2a59.v2
https://doi.org/10.48565/bonndoc-438
https://www.policysupport.org/costingnature
https://data.isimip.org/datasets/415df3b2-f034-4b6f-a3d8-98cee95c5e13/
https://www.science.org/doi/10.1126/sciadv.aau2879
https://soilgrids.org/
https://www.wri.org/data/aqueduct-global-maps-40-data
https://wbwaterdata.org/dataset/global-nitrate-nitrite-surface-water
https://figshare.com/s/e44fe7319585183d888f
https://zenodo.org/records/14673871
https://zenodo.org/records/14673871
https://figshare.com/articles/dataset/Global_pesticide_pollution_risk_data_sets/10302218
https://www.deltares.nl/expertise/publicaties/global-scenarios-for-ecosystem-health-nutrient-pollution-and-toxic-stress
https://doi.org/10.1057/s41599-018-0212-7

Key

Indicator

Metric

Salinity

Nutrient pollution

Description

Please refer to WWF Water Risk Filter - indicator B4_9

Halpern (2012) created an index comprising ten diverse public goals for a healthy coupled human—ocean system

&7 4% WWF RISK FILTER SUITE

Native Resolution*

~ 10km grid

Exclusive Economic

Source

Jones et al. (2023

Halpern et al. (2012)

_0

and calculated the index for every coastal country. For this indicator, the nutrient pollution data was used. Zone (EEZ)
Ocean acidification Halpern (2012) created an index comprising ten diverse public goals for a healthy coupled human—ocean system  Exclusive Economic Halpern et al. (2012)
and calculated the index for every coastal country. For this indicator, the ocean acidification data was used. Zone (EEZ)
Hypoxia For this indicator, two datasets are combined: for coastal areas, we use WRI’s Eutrophication and Hypoxia dataset, ~ 100km grid Garcia et al. (2023
which maps 762 coastal areas impacted by eutrophication and/or hypoxia. For high seas, we use available data on  Point data Diaz, Selman & Chique
the average dissolved oxygen across decades to identify cases of chronic low oxygen in Oxygen Minimum Zones 2011
(OMZ) in deep oceans (300m).
S2_3 Air Quality PM2.5 concentration The CAMS reanalysis is a global dataset of atmospheric composition (AC) produced by the Copernicus Atmosphere ~ ~ 80km grid Inness et al. (2019
PM10 concentration Monitoring Service, which encompasses aerosols, chemical species and greenhouse gases. For the WWF BRF, total-
SOz concentration column concentrations of key contaminants flagged by the World Health Organization as essential for air quality
NO: concentration assessments are extracted and used as metrics for the indicator calculation.
CO concentration
S2_4 Ecosystem Ecosystem Integrity  The Ecosystem Integrity Index (Ell) synthesizes three of the main pillars of ecosystem integrity into a single metric: ~ ~ 300m grid Leutner, B. (2025)
Condition Index (EIl) function, structure and composition. For the calculation of the final value for a given site, the minimum value across
(Degraded) the three pillars is adopted as the primary factor and, through the application of a fuzzy logic, the state of the other
two pillars is also taken into consideration for accounting for cumulative degradation effects.
Functional connectivity  Functional Connectivity of the World’s Protected Areas maps the functional connectivity (how mammals move  ~ 10km grid Brennan et al. (2022)
of the world's protected through landscapes) of the world’s terrestrial protected areas. This dataset is the first of its kind to describe
areas connectivity currents globally. It is used as a proxy for changes in the spatial configuration of the landscape.
River Fragmentation Please refer to WWF Water Risk Filter - indicator B6_5 ~500m grid Grill et al. (2019)
Marine Habitat condition  To calculate marine habitat conditions, Ocean Health Index habitat condition data was considered for eight marine  Exclusive Economic Halpern et al. (2012)
ecosystems: coral, beaches, mangrove, kelps, sea ice, sea grass, salt marsh and softbottom habitat. Zone (EEZ)
S2 .5 Pollination Crop pollination As part of the mapping of the planet’s critical natural assets for people (NCP), the crop pollination dataset models  ~ 2km grid Chaplin-Kramer et al.
the potential contribution of wild pollinators to nutrition production, based on pollination sufficiency of habitat 2020)
surrounding farmland and the pollination dependency of crops.
5 S3 1 Landslides Landslide Susceptibility The NASA Landslide Sensitivity map is derived from a heuristic fuzzy approach, which is based on satellite imagery, ~1km grid Stanley et al. (2017)
§ .r‘Ei' mathematical models, and citizen science reports, and ultimately validated through landslide inventories. This
e o indicator reflects the 5 categories of landslide succeptibility defined by NASA, ranging from 'Slight' to 'Severe'.
3 s S3.2 Wildfires MODIS Presumed Thisindicator is based on the MODIS (Aqua & Terra) Fire and Thermal Anomaly Dataset from 2021-2025. The dataset  ~ 1km grid NASA (2022
_E’ Vegetation Fire differentiates between different types of thermal anomalies. For the use in the WWF BRF only presumed vegetation
= fires were taken into account (not e.g. active volcanoes, offshore fires or other static land sources).
=]
[-1)
e S3_3 Diseases Zoonotic Disease This indicator is based on predicted zoonotic spillover metric based on an updated global database of emerging ~ 100km grid Allen et al. (2017)
) Spillover Risk infectious disease (EID) events, and adjusted by both reporting effort, and population demographics.
S3_4 Herbicide Antimicrobial and The International Survey of Herbicide Resistant Weeds is a collaborative effort between weed scientists in over 80  Country-level Heap (2021)
Resistance agrochemical resistances  countries with the aim of maintaining scientific accuracy in the reporting of herbicide resistant weeds globally.
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https://zenodo.org/records/7139222
https://pubmed.ncbi.nlm.nih.gov/22895186/
https://pubmed.ncbi.nlm.nih.gov/22895186/
https://www.ncei.noaa.gov/access/world-ocean-atlas-2023/bin/woa23oxnu.pl?parameterOption=o
https://www.wri.org/data/eutrophication-hypoxia-map-data-set
https://www.wri.org/data/eutrophication-hypoxia-map-data-set
https://confluence.ecmwf.int/display/CKB/CAMS%3A+Reanalysis+data+documentation
https://landler-io.github.io/ecosystem-integrity-index/data-assets/
https://landler-io.github.io/ecosystem-integrity-index/data-assets/
https://zenodo.org/record/6473366#.ZEJPRHZByUk
https://doi.org/10.6084/m9.figshare.7688801
http://ohi-science.org/ohi-global/layers.html
https://osf.io/r5xz7/overview
https://osf.io/r5xz7/overview
https://resourcewatch.org/data/explore/ea2db3a6-49c8-4d41-a2ab-758eb6fe4bc0
https://firms.modaps.eosdis.nasa.gov/map
https://zenodo.org/records/400978
https://www.weedscience.org/Home.aspx

&7 430 WWF RISK FILTER SUITE

Indicator Metric Description Native Resolution* Source

S3_5 Extreme Heat  Extreme Heat Hazard GFDRR’s extreme heat hazard is classified based on an existing and widely accepted heat-stress indicator, the wet  ~ 10km grid GFDRR (2017)
bulb globe temperature (WBGT, in °C) — more specifically the daily maximum WGBT. A short return period (five
years) reflects more frequent extreme heat events.

S3_6 Tropical Tropical Cyclone This analysis uses tropical cyclone wind speeds (m/s) with 100y return period calculated from MSCI tropical cyclone  Point data MSCI (2025)
Cyclones Catalogue catalogue of events. MSCI only considers windspeeds within 100km of the coast, therefore inland areas are
considered unaffected.
Flooding Flood Occurrence Please refer to WWF Water Risk Filter - indicator B3_1 Point/polygon data Brakenridge (2021)
Flood Hazard Please refer to WWF Water Risk Filter - indicator B3_2 ~100m grid Baugh et al. (2026)

s 9 S4_1 Natural & Recreational ecosystem This indicator is based on the modelled cultural non-material service Recreation. Within the scope of RFS, because  ~ 1km grid Hooftman et al. (2023)
§ g Cultural services (Terrestrial) cultural services is a dependency, we define high risk as areas with low recreational ecosystem services.
3 g Resources Tourism, Recreation & Coastal and marine tourism is a vital part of a country’s economy. Within RFS, we combine two OHI indices in order  Exclusive Economic OHI (2025)
< Sense of Place (Marine) to reflect cultural services provided by oceans: ‘Tourism & Recreation’ and ‘Sense of Place’. Together, they cover ~ Zone (EEZ)

both the attractiveness of coastal areas as destinations for experiencing activities (priced or unpriced) as well as
their role in local cultural identity.

] c S5 1 Status of National Biodiversity Strategies National Biodiversity Strategies and Action Plans (NBSAPs) are an important tool for managing biodiversity as they  Country-level Legal Atlas & WWEF
EE 2 and Action Plans (NBSAP) provide “strategic direction at a national level on the management and protection of biodiversity.” They also aid in 2026)
..:; é the development of legal frameworks by providing the necessary inputs to ensure that legislation, when developed,
2 <& effectively protects biodiversity.
= - S5_2 Biodiversity Conservation Policy A policy statement in law is a declaration issued by an organisation that outlines the general objectives and  Country-level Legal Atlas & WWF
E. Statement in Law principles of the law. In this case, the objectives and guidelines for protecting biological diversity. The objectives (or 2026
H purpose) of a law play a significant role in two major areas: 1) the development of the law itself, as well as any
li implementing regulations, and 2) the interpretation and application of the law for implementation, enforcement,
8 and adjudication.
= 0 S6_1 Definition of Biodiversity Biodiversity is usually defined as ‘the variability among living organisms from all sources including, inter alia, Country-level Legal Atlas & WWEF
-ﬁ terrestrial, marine and other aquatic ecosystems and the ecological complexes of which they are part; this includes (2026)
§ diversity within species, between species and of ecosystems.” An adequate definition may also be an indicator of
3 the quality of the law as a whole, ensuring that no room is left for misinterpretation or ambiguity.
S6_2 Definition of Wild Fauna Wildlife’ or ‘wild animals’ refers to undomesticated animal species, but has come to include all organisms that grow  Country-level Legal Atlas & WWF
or live wild in an area without being introduced by humans. Wild fauna is a fundamental factor to take into account 2026

in the management and preservation of biodiversity. As a major component of biodiversity, this definition of
‘wildlife’ or ‘wild animals’ would be a basic requirement, however suitable equivalent terms are also common used.

S6_3 Definition of Wild Flora ‘Wild flora’ refers to plants growing in a natural state (independent of humans, therefore not cultivated). With an  Country-level Legal Atlas & WWF
estimated 391 000 flora species worldwide, wild flora represents an important component of biological diversity. 2026)
As such, the definition of ‘wild flora’ is an important inclusion in a law that seeks to protect biodiversity.

S6_4 Definition of Protected Areas A Protected Area is a clearly defined geographical space, recognized, dedicated and managed through legal or other ~ Country-level Legal Atlas & WWF
effective means, to achieve the long-term conservation of nature with associated ecosystem services and cultural 2026

values, (Convention on Biological Diversity). Protected areas work as sanctuaries for biodiversity, as they are
regulated towards wild species preservation.

S6_5 Definition of Ecological Corridors and The term ‘ecological network” means “a system of core habitats (protected areas, OECMs and other intact natural ~ Country-level Legal Atlas & WWEF
Networks areas), connected by ecological corridors, which is established, restored as needed and maintained to conserve (2026)
biological diversity in systems that have been fragmented”.
S6_6 Definition of Invasive Alien species An invasive alien species is any animal, plant, fungus, or microorganism species introduced as a result of human  Country-level Legal Atlas & WWF
activity to an ecosystem it could not have reached on its own, with the particularity to threaten its host ecosystem’s 2026)
balance, most of the time because of lack of predation (e.g. Asian hornet in Europe).
S6_7 Definition of a Threatened Species The IUCN identifies 3 categories of threatened species (from least to most problematic): vulnerable, endangered  Country-level Legal Atlas & WWF
and critically endangered. Legislation may often contain frameworks and lists of species to be protected and the (2026)
30
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https://datacatalog.worldbank.org/search/dataset/0040194/global-extreme-heat-hazard
https://www.msci.com/research-and-insights/blog-post/anticipating-hurricane-risk-before-it-strikes
https://floodobservatory.colorado.edu/wiki/Main_Page
https://data.jrc.ec.europa.eu/dataset/jrc-floods-floodmapgl_rp50y-tif
https://catalogue.ceh.ac.uk/datastore/eidchub/bd940dad-9bf4-40d9-891b-161f3dfe8e86/
https://github.com/OHI-Science/ohi-global/blob/draft/yearly_results/global2025
https://www.researchgate.net/publication/403702322_WWF_Risk_Filter_Suite-_Legal_Atlas_Methods_for_Assessing_Regulatory_Deficiency_Risk_-_Biodiversity
https://www.researchgate.net/publication/403702322_WWF_Risk_Filter_Suite-_Legal_Atlas_Methods_for_Assessing_Regulatory_Deficiency_Risk_-_Biodiversity
https://www.researchgate.net/publication/403702322_WWF_Risk_Filter_Suite-_Legal_Atlas_Methods_for_Assessing_Regulatory_Deficiency_Risk_-_Biodiversity
https://www.researchgate.net/publication/403702322_WWF_Risk_Filter_Suite-_Legal_Atlas_Methods_for_Assessing_Regulatory_Deficiency_Risk_-_Biodiversity
https://www.researchgate.net/publication/403702322_WWF_Risk_Filter_Suite-_Legal_Atlas_Methods_for_Assessing_Regulatory_Deficiency_Risk_-_Biodiversity
https://www.researchgate.net/publication/403702322_WWF_Risk_Filter_Suite-_Legal_Atlas_Methods_for_Assessing_Regulatory_Deficiency_Risk_-_Biodiversity
https://www.researchgate.net/publication/403702322_WWF_Risk_Filter_Suite-_Legal_Atlas_Methods_for_Assessing_Regulatory_Deficiency_Risk_-_Biodiversity
https://www.researchgate.net/publication/403702322_WWF_Risk_Filter_Suite-_Legal_Atlas_Methods_for_Assessing_Regulatory_Deficiency_Risk_-_Biodiversity
https://www.researchgate.net/publication/403702322_WWF_Risk_Filter_Suite-_Legal_Atlas_Methods_for_Assessing_Regulatory_Deficiency_Risk_-_Biodiversity
https://www.researchgate.net/publication/403702322_WWF_Risk_Filter_Suite-_Legal_Atlas_Methods_for_Assessing_Regulatory_Deficiency_Risk_-_Biodiversity
https://www.researchgate.net/publication/403702322_WWF_Risk_Filter_Suite-_Legal_Atlas_Methods_for_Assessing_Regulatory_Deficiency_Risk_-_Biodiversity
https://www.researchgate.net/publication/403702322_WWF_Risk_Filter_Suite-_Legal_Atlas_Methods_for_Assessing_Regulatory_Deficiency_Risk_-_Biodiversity
https://www.researchgate.net/publication/403702322_WWF_Risk_Filter_Suite-_Legal_Atlas_Methods_for_Assessing_Regulatory_Deficiency_Risk_-_Biodiversity
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Indicator Metric

Description

degree to which to protect them. The aligning of national protections with international standards (IUCN) may aid
in avoiding potential differences and overall discrepancies in threatened species protection measures.

&7 o WWF RISK FILTER SUITE

Native Resolution*

Source

prohibiting negative impacts on listed species and their critical habitats help to ensure the survival of threatened
and vulnerable species.

2026

us @ S7_1 State's Duty to Protect and Conserve As legislative power and utmost authority over the territory and related ecosystem within its borders, the Stateis  Country-level Legal Atlas & WWF

] s S Biodiversity the main entity responsible for biodiversity protection and conservation. A State, whose primary legislation 2026

< g guarantees the conservation of biodiversity and the protection of a healthy environment for everyone, is considered

g = a legal best practice.

= =

E w

~

= S8 1 Biodiversity Management Authority The inquiries in this best practice assess whether the country in question has established an authority responsible  Country-level Legal Atlas & WWEF

] g for environmental management and conservation. They also examine if biodiversity falls within its remit. 2026

w

.§ % S8 2 Coordination among National In a landscape occupied by multiple agencies, it is a legal best practice that powers and competencies related to  Country-level Legal Atlas & WWF

2 3 Government Authorities biodiversity management and conservation are legally defined and clearly allocated among all those involved, and (2026)

E O that all shared competencies have adequate procedures in place for their co-management.

o_d S8_3 Public Participation Public participation entails engaging communities, stakeholders, and individuals in the management and Country-level Legal Atlas & WWEF
conservation of biodiversity. It fosters inclusivity, transparency, and accountability in decision-making, (2026)
acknowledging the diverse perspectives and interests of the public.

@ S9 1 Monitoring of Biodiversity A well-established monitoring system is crucial in identifying areas with risks for biodiversity. This is because itwould ~ Country-level Legal Atlas & WWF

= help identify areas with particular vulnerabilities (endemic species, threatened species, over-extraction of natural (2026)

g resources, pollution spill, desertification...), or inadequate regulatory oversight.

S

@

f S9 2 Data Compilation and Sharing - National National-level data compilation involves the systematic gathering and organization of information related to  Country-level Legal Atlas & WWEF

S Level biodiversity. Simultaneously, data sharing refers to the dissemination of this information among relevant (2026)

E stakeholders, including government agencies, researchers, and the public. The compilation and sharing of data at

?é’ the national level plays a pivotal role in shaping effective policies and governance. Data accessibility and

§ transparency are essential for informed decision-making and sustainable biodiversity management practices.

5 S9 3 Environmental Impact Assessments (EIA) Environmental Impact Assessments identify and evaluate the potential environmental impacts, including those on  Country-level Legal Atlas & WWF

and Strategic Environmental Assessments biodiversity, of a proposed project or development (e.g. infrastructure, mining, or agriculture). Strategic 2026
(SEA) Environmental Assessments operate at a broader level than ElAs, as they identify and evaluate the environmental
implications of proposed policies, programmes, or plans at a strategic level, often conducted by government bodies
or large corporations. SEAs ensure that biodiversity and environmental considerations are fully integrated into high-
level planning decisions at an early stage.
S9 4 Offset Requirements In environmental law, offset requirements are considered a legal best practice because they ensure that biodiversity  Country-level Legal Atlas & WWF
losses from development are fully balanced or exceeded through conservation measures. A “no net loss” or “net 2026)
gain” standard provides a clear, measurable threshold, aligning projects with sustainability goals and offering a
defensible benchmark in case of legal or policy challenges. This approach reduces ambiguity for developers,
regulators, and communities, creating a predictable compliance framework.
S9 5 Protected Areas Protected areas are often established to conserve critical habitats, endangered species, and ecosystems that are  Country-level Legal Atlas & WWF
vulnerable to industrial and commercial activities. By legally requiring the identification and mapping of protected 2026
areas, it is possible to provide clear geographical boundaries of conservation zones where human activities are
restricted or prohibited.
S9 6 Protected Species Management The establishment of a list of protected species is essential for biodiversity conservation, as strict regulations  Country-level Legal Atlas & WWF
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Indicator Metric Native Resolution* Source

Description

10. Subnational
Biodiversity Law

$10_1

$10_2

Requirement to Meet National Standards

Coordination Among Local and National
Authorities

Sub-national biodiversity laws are established by regional or local governments to address biodiversity-related
issues within their boundaries. These laws may encompass a range of topics, including genetic resource use rights,
conservation measures, and pollution control.

The coordination mechanism refers to the structured processes and frameworks through which local authorities
interact with each other and with national bodies. It involves the exchange of information, joint planning, and
collaborative decision-making to address biodiversity-related challenges comprehensively. Coordination among
local authorities and between local and national authorities is essential for effective biodiversity management, as
biodiversity conservation often requires legislation integration between different levels of government.

Country-level

Country-level

Legal Atlas & WWF
(2026)

Legal Atlas & WWF
2026

11. Offenses and Penalties

s11 1

S11 2

s11_3

S11 4

Pollution Crimes

Habitat Destruction

Violation of invasive species prohibitions

Violation of EIA requirements

Pollution refers to the introduction of harmful substances or materials into the environment, causing adverse
effects on wildlife, plants, and ecosystems. Pollution - including from chemicals and waste - is one of the major
drivers of biodiversity and ecosystem changel8, as it degrades habitats through contamination of air, water, and
soil and threatens the survival of several species.

Habitat destruction refers to the process by which natural habitats are rendered unable to support the species that
depend on them. This can result from activities such as deforestation, water diversion, agriculture, mining and
urbanization. Habitat destruction is a major cause of biodiversity loss, threatening the survival of many species and
destabilizing ecosystems.

An invasive species is a non-native organism (plant, animal, fungus, or microorganism) that, when introduced to a
new environment, causes or is likely to cause harm to local habitats and ecosystems. Invasive species pose a major
threat to biodiversity, as they can spread rapidly in the new environment, prey on native species, outcompete them
for resources, and spread diseases, thus leading to a significant ecological imbalance or even to the decline or
extinction of native species.

The Environmental Impact Assessment (EIA) is a tool used to identify the environmental, social and economic
impacts of a project prior to decision-making. It aims to predict environmental impacts - including effects on land,
water, air, and biodiversity - at an early stage in project planning and design, find ways and means to reduce adverse
impacts, shape projects to suit the local environment and present the predictions and options to decision-makers.

Country-level

Country-level

Country-level

Country-level

Legal Atlas & WWF
(2026

Legal Atlas & WWEF
2026

Legal Atlas & WWF
2026

Legal Atlas & WWF
2026

12. Implementation

s12. 1

$12 2

Effective Policy Formulation

Respect for Institutions

Effective policy formulation from the World Bank Worldwide Governance Indicators includes government
effectiveness (the perceptions of the quality of public services, the civil service, policy formulation and
implementation, and the credibility of a government’s decisions); and regulatory quality (the perceptions of the
government’s ability to design and implement policies and regulations that promote private sector development).
Respect for institutions from the World Bank Worldwide Governance Indicators includes rule of law (the
perceptions of the extent to which agents respect and follow the rules of society, including contract enforcement,
property rights, the police, courts, and the likelihood of crime and violence); and control of corruption (the
perceptions of the extent to which public power is used for private gain, including both petty and grand
corruption, as well as capture of the state by elites and private interests).

Country-level

Country-level

World Bank (2025)

World Bank (2025)

Reputational Risk

13. Pressures on

Biodiversity

S13_1

Land, Cropland Expansion
Freshwater

and Sea Use

Change

River Fragmentation

To calculate this indicator Potapov et al. (2022) Global maps of cropland extent gain were used to assess conversion
of land cover. Please note that forest cover loss (another important aspect of land-use change) is covered in
indicator S13_2 although we recognize that a significant amount of deforestation is caused by cropland expansion.

The mapping world's free-flowing rivers is a compilation of a geometric network of the global river system and
associated attributes, such as hydro-geometric properties, as well as pressure indicators to calculate an integrated
connectivity status index (CSI). This indicator uses the CSI to calculate the percentage of the river basins’ volume
considered as fragmented (CSI greater than 95%).

~30m grid

~500m grid

Potapov et al. (2022)

Grill et al. (2019
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Key

Indicator

Metric

Human Impact on Global

Oceans

Marine Habitat Trends

Description

This indicator is based on a cumulative human impact (CHI) model, which identifies the areas of most and least
anthropogenic impact in global oceans. The model considers multiple stressors and weights them differently in
order to account for the sensitivity different ecosystem types to specific stressors. In total, 19 stressors and 20
ecosystem types are considered for this global model.

OHlI's trends metrics are derived from habitat condition data used under both RFS "Ecosystem Condition" indicators.
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Native Resolution*

~5km grid

Exclusive Economic

Source

Stock et. al. (2018

Halpern et al. (2019

In general, the original datasets include both positive and negative trends. For building this indicator, only negative ~ Zone (EEZ)
trends are taken into consideration.
S13_2 Forest Forest Canopy Loss For this indicator, tree cover loss was applied as a proxy to represent catchment ecosystem services degradation  ~ 30m grid Hansen et al. (2013)
Canopy Loss since forests play an important role in terms of water regulation, supply and pollution control. The forest cover data
is based on Hansen et al.’s global Landsat data at a 30-meter spatial resolution to characterize forest cover and
change.
S13 3 Invasive Presence of Invasive The CABI Invasive Species Compendium is an extensive database that provides detailed coverage of invasive pests,  Country-level (sub- CABI (2025)
Species species plants, fungi and animal diseases to help support decision-making in invasive species management worldwide. To  national for few
convert CABI data to standard WWF BRF risk values, the number of unique invasive species was counted within  specific cases)
each available national/sub-national area and marine region, not considering species identified as exterminated or
naturalized.
S13_4 Pollution Terrestrial nutrient FAO provides data on both total nitrogen and phosphorus use per cropland area (ha) at the country-level. Both are  Country-level FAO (2020a)
pollution combined to derive an indicator for terrestrial nutrient pollution.
Terrestrial pesticide FAO provides data on pesticide use per cropland area (ha) at the country-level, which is used to derive an indicator ~ Country-level FAO (2020b
pollution for terrestrial pesticide pollution.
Freshwater Nutrient Using predictive models, McDowell et al. (2020) projected median concentrations for total nitrogen concentrations  HydroBASINS 4 McDowell et al. (2020)
Pollution during the growing season for catchments across the globe.
Freshwater plastics Please refer to WWF Water Risk Filter - indicator B4_8 ~ 1km grid Lebreton et al. (2022)
pollution
Marine nutrient As with freshwater ecosystems, nitrogen and phosphorous pollution has led to eutrophication and hypoxic or ‘dead’  Exclusive Economic Halpern et al. (2019)
pollution zones, caused by algal blooms. Halpern et al. (2019) produced an impact score for nutrient pollution (from fertilizer =~ Zone (EEZ)
runoff) as part of their analysis on human impact on the world’s oceans.
Marine chemical Halpern et al. (2019) produced an impact score for organic chemical pollution (also considering pesticide runoff) as  Exclusive Economic Halpern et al. (2019)
pollution part of their analysis on human impact on the world’s oceans. Zone (EEZ)
Marine plastics pollution  To gain the most accurate information on marine plastics pollution, two datasets were combined: a dataset onriver ~ ~ 28km grid; Lebreton et al. (2017);
plastic emissions to the world’s oceans and a dataset on floating ocean plastics. ~111km grid Eriksen et al. (2023)
Air pollution This indicator reflects point-source air pollutant emissions and is composed by two sub-metrics: non-GHG air  ~ 100km grid Crippa et al. (2024
pollution (comprising PM2.5, PM10, SO, NOx and CO) and GHG pollution. ~ 100km grid JRC & IEA (2025)
S E D S14_1 Protected/ Protected areas For this indicator, UNEP-WCMC’s World Database of Protected Areas (WDPA) was used. It is the most authoritative ~ Polygon data UNEP-WCMC and
< €8 conserved source of data on protected areas globally. This dataset is provided by IBAT. IUCN (2021)
Q
E K areas
§ S14 2 Key Key Biodiversity Areas For this indicator, BirdLife International’s World Database of Key Biodiversity Areas (KBAs) has been used. The KBA  Polygon data KBA (2022)
E Biodiversity Programme supports the identification, mapping, monitoring and conservation of KBAs to help safeguard the most
= Areas critical sites for nature on our planet. This dataset is provided by IBAT.
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Indicator Metric Description Native Resolution* Source
S14_3 Wetlands of Ramsar sites This indicator is based on the Ramsar sites found in the List of Wetlands of International Importances. Ramsar sites  Point- & polygon- Ramsar (2023)
International highlight important wetlands and encourage their wise use. The Ramsar site risk category provides a binary score, data
Importance indicating the presence (risk value 5) or absence (risk value 1) of any Ramsar sites.
S14_4 Other Intact Forest Landscapes  An intact forest landscape (IFL) is a seamless mosaic of forest and naturally treeless ecosystems within the zone of  Polygon data Potapov et al. (2017)
Important current forest extent, which exhibits no remotely detected signs of human activity or habitat fragmentation and is
Delineated large enough to maintain all native biological diversity, including viable populations of wide-ranging species.
Areas
WWF's Global 200 WWF’s Global 200 project analysed global patterns of biodiversity to identify a set of the Earth's terrestrial, Polygon data Olson & Dinerstein
freshwater and marine ecoregions that harbour exceptional biodiversity and are representative of its ecosystems. 2002

This project yielded 238 ecoregions — the Global 200 — comprised of 142 terrestrial, 53 freshwater and 43 marine
priority ecoregions.
Vulnerable Marine Vulnerable marine ecosystems (VMEs) are areas within the deep sea that are characterised by their high biodiversity ~ Polygon data FAO (2022¢)

Ecosystems as well as by their high vulnerability to disturbances and that have been delineated following the FAO’s International
Guidelines for the Management of Deep-sea Fisheries in the High Seas.

S14_5 Ecosystem This indicator applies the inverse risk values as those used in “Ecosystem Condition (Degraded)”. Please refer to indicator S2_4 for more details
Condition of underlying metrics.
(Intact)
S14_6 Range Rarity Range Rarity Range-size rarity is a measure of species endemism — a state of a species being found in a single and/or restricted  ~ 10km grid IUCN (2022)

geographic range. This indicator specifies those areas where impact on a species might more easily cause or
contribute to an extinction. This dataset is provided by IBAT.

0 S15_1 Indigenous No Data Whilst global data on IPs and LCs lands and territories exists, it is currently not included in the WWF - -
.g Peoples and BRF. Nonetheless, we acknowledge the extreme relevance of the topic and aspire to incorporate a dedicated

& Local dataset in the future. Currently, users will encounter “missing data” (NA) on all terrestrial sites for this indicator.

S Communities We encourage all companies and investors to conduct local research to identify and engage with all IPs and LCs

§ (IPLC) located within the area of influence of a project or operation.

S S15_2 Resource Water Availability Please refer to indicator S1_1

'g scarcity Air Quality Please refer to indicator S2_3

[%]

<)

: S15_3 Labor/Human  Labor/Human Rights The indicator is based on the V-Dem civil liberties index, which provides an estimate of the extent to which people  Country-level V-Dem (2023)
= Rights are free from government torture, political killings, and forced labour, they have property rights, and enjoy the

freedoms of movement, religion, expression, and association. We use the annual average of the V-Dem civil liberties
index from the year 2024.
S15_4 Financial Gini coeficient The Standardized World Income Inequality Database (SWIID) assists in cross-national research by maximizing the  Country-level Solt et al. (2019)
Inequality comparability of income inequality data across 199 countries. It incorporates data from the OECD Income
Distribution Database, the Socio-Economic Database for Latin America and the Caribbean generated by CEDLAS and
the World Bank, Eurostat, the World Bank’s PovcalNet, the UN Economic Commission for Latin America and the
Caribbean, national statistical offices around the world, and academic studies.
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