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This document provides a detailed overview of all 58 indicators composing the WWF Biodiversity 

Risk Filter (WWF BRF), including information on the rationale, underlying datasets, and their 

conversion into the 5-level risk framework provided by the tool (ranging from very low to very high 

risks).  It must be highlighted that, as described in the WWF BRF Methodology Documentation1, 

the final Scape Risk provided to users combines both the site-specific state of nature values and 

the industry activity weighting of the respective site. This document is focused solely on the former 

component, i.e. the translation of raw data into State of Nature values. Please refer to Appendix 2 

of the Methodology Documentation for the full list of WWF RFS industry activity weightings. 

Table 1: WWF Biodiversity Risk Filter v3.0 risk hierarchy. 

Type Category Key Indicator  Metric 

P
H

Y
S

IC
A

L
 

1. Provisioning 

Services 

S1_1 Water Availability 

Water Depletion (WWF WRF ) 

Baseline Water Stress (WWF WRF ) 

Freshwater Quantity Targets (WWF WRF ) 

Groundwater (WWF WRF ) 

S1_2 

Forest Productivity and 

Distance to Markets  Realisable hard and soft commercial timber 

S1_3 Marine Fish Availability Change in total consumer biomass density 

S1_4 Wild Flora & Fauna Availability No data 

2. Regulating & 

Supporting 

Services - 

Enabling  

S2_1 Soil Condition Soil Organic Carbon 

S2_2 Water Quality 

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 

S2_3 Air Quality 

PM2.5 concentration 

PM10 concentration 

SO2 concentration 

NO2 concentration 

CO concentration 

S2_4 
Ecosystem Condition 

(degraded) 

Ecosystem Integrity Index (EII) 

Functional connectivity of the world's protected 

areas River Fragmentation  

Marine Habitat condition 

S2_5 Pollination Crop pollination 

3. Regulating 

Services - 

Mitigating 

S3_1 Landslides Landslide Susceptibility 

S3_2 Wildfires MODIS Presumed Vegetation Fire 

S3_3 Disease Zoonotic Disease Spillover Risk 

S3_4 Herbicide Resistance Antimicrobial and agrochemical resistances 

S3_5 Extreme Heat Extreme Heat Hazard 

S3_6 Tropical Cyclones Tropical Cyclone Catalogue  

S3_7 Flooding 
Flood Occurrence (WWF WRF ) 

Flood Hazard (WWF WRF ) 

4. Cultural 

Services 
S4_1 Natural & Cultural Resources 

Recreational ecosystem services (Terrestrial) 

Tourism, Recreation & Sense of Place (Marine) 

 
1 WWF (2026) ‘WWF Biodiversity Risk Filter Methodology Documentation Version 3.0’ https://doi.org/10.5281/zenodo.22275257 
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R
E

G
U

L
A

T
O

R
Y

 D
E

FI
C

IE
N

C
Y

 
5. Application 

S5_1 
Status of National Biodiversity 

Strategies and Action Plans 

(NBSAP) 
 - 

S5_2 
Biodiversity Conservation 

Policy Statement in Law  - 

6. Scoping 

S6_1 Definition of Biodiversity     - 

S6_2 Definition of Wild Fauna         - 

S6_3 Definition of Wild Flora         - 

S6_4 Definition of Protected Areas     - 

S6_5 Definition of Ecological 

Corridors and Networks         - 

S6_6 
Definition of Invasive Alien 

species  - 

S6_7 
Definition of a Threatened 

Species     - 

7. Rights, 

Access and 

Entitlements 

S7_1 
State's Duty to Protect and 

Conserve Biodiversity 

 - 

8. Institutions 

and 

Governance 

S8_1 Biodiversity Management 

Authority         - 

S8_2 
Coordination among National 

Government Authorities  - 

S8_3 Public Participation  - 

9. Management 

Instruments 

S9_1 Monitoring of Biodiversity         - 

S9_2 Data Compilation and Sharing 

- National Level         - 

S9_3 

Environmental Impact 

Assessments (EIA) and 

Strategic Environmental 

Assessments (SEA)  
 - 

S9_4 Offset Requirements  - 

S9_5 Protected Areas  - 

S9_6 Protected Species 

Management 

 - 

10. Subnational 

Biodiversity 

Law 

S10_1 
Requirement to Meet National 

Standards  - 

S10_2 
Coordination Among Local and 

National Authorities  - 

11. Offenses 

and Penalties 

S11_1 Pollution Crimes  - 

S11_2 Habitat Destruction  - 

S11_3 Violation of invasive species 

prohibitions         - 

S11_4 Violation of EIA 

requirements        

 - 

12. 

Implementation 

Risk 

S12_1 Effective Policy Formulation  - 

S12_2 Respect for Institutions  - 

R
E

P
U

T
A

T
IO

N
A

L 

13. Pressures 

on Biodiversity 

S13_1 
Land, Freshwater and Sea Use 

Change 

Cropland Expansion  

River Fragmentation 

Human Impact on Global Oceans 

Marine Habitat Trends 

S13_2 Forest Canopy Loss Forest Canopy Loss 

S13_3 Invasive Species Presence of Invasives Species 

S13_4 Pollution 

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 
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14. 

Environmental 

Factors  

S14_1 Protected/Conserved Areas Protected areas 

S14_2 Key Biodiversity Areas Key Biodiversity Areas  

S14_3 Wetlands of International 

Importance 

Ramsar sites 

S14_4 
Other Important Delineated 

Areas 

Intact Forest Landscapes 

WWF's Global 200 Ecoregions 

Vulnerable Marine Ecosystems 

S14_5 Ecosystem Condition (Intact) 

Ecosystem Integrity Index (EII) 

Functional connectivity of the world's protected 

areas River Fragmentation  

Marine Habitat condition 

S14_6 Range Rarity Range Rarity 

15. 

Socioeconomic 

Factors 

S15_1 Indigenous Peoples & Local 

Communities 

No data 

S15_2 Resource Scarcity 

Water Availability - Water Depletion (WWF WRF ) 

Water Availability - Baseline Water Stress (WWF 

WRF ) Water Availability - Freshwater Quantity Targets 

(WWF WRF ) Water Availability - Groundwater (WWF WRF ) 

Air Quality - PM2.5 concentration 

Air Quality - PM10 concentration 

Air Quality - SO2 concentration 

Air Quality - NO2 concentration 

Air Quality - CO concentration 

S15_3 Labor/Human Rights Labor/Human Rights 

S15_4 Financial Inequality Gini Coefficient 
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In the WWF Risk Filter Suite, Physical Risk is 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 (see Glossary2). In the WWF BRF, Physical Risk arises from 

both natural and human-induced conditions on terrestrial, freshwater, and marine areas. It 

comprises four risk categories covering different aspects of Physical Risks: 1) Provisioning Services, 

2) Regulating & Supporting Services – Enabling, 3) Regulating Services – Mitigating and 4) Cultural 

Services.  Each of the risk categories and indicators within Physical Risk are described below. 

 

Many industries or companies rely directly on the provisioning of natural inputs for their 

operations or production. As such, declines due to ecosystem service degradation in the quantity 

or quality of direct inputs for feed, raw materials, genetic materials, etc. can result in increased 

costs or disruption of production. This risk category identifies the main categories of natural 

resources needed for production and comprises the indicators: 1) Water Availability, 2) Forest 

Productivity and Distance to Markets, and 3) Marine Fish Availability.  

 

 

Water availability refers to the physical abundance or lack of freshwater resources, which can 

significantly impact business through production/supply chain disruption, higher operating costs, 

and growth constraints, among other mechanisms. Water availability is generally calculated as a 

function of the volume of surface water and groundwater available in a given area.  

This indicator has already been calculated in the WWF Water Risk Filter (‘Risk Category 1: Water 

Availability’) and has been integrated into the WWF BRF without changes. The WWF WRF Water 

Availability risk category is a comprehensive and robust metric as it integrates a total of four best 

available and peer-reviewed data sets covering different aspects of water availability, estimated 

through different modelling approaches: Water Depletion, Baseline Water Stress, Freshwater 

Quantity Target, and Groundwater. For more information, please consult the WWF WRF Indicator 

Documentation3 or visit the WWF Water Risk Filter directly.  

 

 

 

 

 

 
2 WWF (2026) ‘WWF Risk Filter Suite Glossary Version 3.0’ https://doi.org/10.5281/zenodo.22278527 
3 WWF (2026) ‘WWF Water Risk Filter Indicator Documentation Version 3.0’ https://doi.org/10.5281/zenodo.22275570 

https://riskfilter.org/water/explore/map
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Timber provision is critical for activities such as house building, furniture manufacturing, food 

storage, water, and agricultural infrastructure. At low extraction rates, it can be sustainable and 

can continue to be provided at the rates consumed. At high extraction rates, it is consumptive of 

the ecosystem and may damage co-benefits for other services provided by forests. Realized timber 

services thus need to be considered carefully in this regard. Timber is separated into commercial 

timber and domestic timber. Commercial timber contributes value to national beneficiaries, 

whereas domestic timber contributes value to local beneficiaries. Only the former is considered 

for this indicator. 

 

 
4 Co$tingNature (2017) ‘Costing Nature Static Global Analysis 2007, Version 3’ 

https://www.policysupport.org/costingnature 
5 Gibbs, H.K. et al. (2008) ‘New IPCC Tier-1 Global Biomass Carbon Map for the Year 2000’ 

https://doi.org/10.15485/1463800 
6 Saatchi, S.S. et al. (2011) ‘Benchmark Map of Forest Carbon Stocks in Tropical Regions across Three Continents’ 

https://doi.org/10.1073/pnas.1019576108 
7 Copernicus (2015) ‘Dynamic Land Cover — Copernicus Land Monitoring Service’ 

https://land.copernicus.eu/en/products/global-dynamic-land-cover 
8 Schneider, A. et al. (2009) ‘A New Map of Global Urban Extent from MODIS Satellite Data’ https://doi.org/10.1088/1748-

9326/4/4/044003 
9 Mulligan, M. (2009) ‘Global Mean Dry Matter Productivity Based on SPOT-VGT 1998-2018’ 

https://geodata.policysupport.org/geodata-portal 
10 Box, E.O. et al. (2013) ‘Vegetation Types and Their Broad-Scale Distribution’ 

https://doi.org/10.1002/9781118452592.ch15 
11 Hijmans, R.J. et al. (2005) ‘Very High Resolution Interpolated Climate Surfaces for Global Land Areas’ 

https://doi.org/10.1002/joc.1276 
12 Lehner, B. et al. (2008) ‘New Global Hydrography Derived From Spaceborne Elevation Data’ 

https://doi.org/10.1029/2008EO100001 

Data name: Costing Nature Forest Productivity and Distance to Markets 

Description: 
Model results from Costing Nature version 34 have been used as the basis to estimate the 

availability of wood-based fibres and timber. For commercial timber, the first step is to estimate 

the potential mass of timber (the potential service) from the above-ground carbon stock map5,6. 

The proportion of carbon coming from trees in a pixel is calculated as the product of carbon 

stock and fractional tree cover7 for rural areas only8 , as urban trees are considered not to be 

usable for timber. The sustainable harvest is considered to be the reciprocal of the number of 

years taken to develop the stock at the annual sequestration rate, according to the dry matter 

productivity based on a 10-year climatology of SPOT VGT data 9.  

Softwood and hardwood are also considered since these have differing economic values. The 

spatial distribution of hardwood and softwood is calculated according to the work of Box and 

Fujiwara10, in which mean annual temperature and a cold index are calculated from mean 

monthly temperatures11. The cold index is the sum of temperature for months where 

temperatures are less than 5°C. Hardwood distributions are calculated as those with a mean 

annual temperature above 20°C and a cold index above -10°C. Softwood areas are calculated as 

all other areas.  

To calculate the relative realised timber services indexes (RRTS), the realised service (the timber 

accessible) is calculated as potential timber within six hours travel time of a population centre of 

greater than 50,000 people and on slope gradients below 31.5 degrees (70%)12, which are 
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As the largest traded food commodity in the world, seafood provides sustenance to billions of 

people worldwide14. More than 85% of the world's fisheries have been pushed to or beyond their 

biological limits. Overfishing occurs in areas that have been exploited at levels that exceed the 

capacity for replacement by reproduction and growth of the exploited species. Species that are 

being overfished are producing catches that are below the level that could be sustainably derived.  

 

 
13 Greulich, F.R. et al. (1999) ‘A Primer for Timber Harvesting’ 

https://faculty.washington.edu/greulich/Documents/eb1316.pdf 
14 WWF (2022) ‘Sustainable Seafood’ https://www.worldwildlife.org/industries/sustainable-seafood 
15 ISIMIP3b (2023) ‘Inter-Sectoral Impact Model Intercomparison Project, Fisheries and Marine Ecosystems (Global) - 

Monthly Historical Records’ https://data.isimip.org/datasets/415df3b2-f034-4b6f-a3d8-98cee95c5e13/ 

considered to be workable for logging13. This accessibility requirement represents the 

availability of transport infrastructure for timber. Timber mass defined as accessible is 

constrained by slope to reflect the higher cost of removal and increased wastage on steeper 

slopes, using a linear decrease in timber availability (from the potential availability to zero) as 

slope increases from 0 to 90 degrees. The product of the potential services and these 

accessibility constraints is the realised timber service in tonnes. 

Original data 

format/resolution 

Raster, ~10km grid 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Mean value 

Risk value 

calculation: 

Risk value Threshold (Relative realised timber services indices) 

1 – Very Low Risk  >0.18-1 

2 – Low Risk  >0.066-0.18 

3 – Moderate Risk  >0.0053-0.066 

4 – High Risk  >0-0.0053 

5 – Very High Risk 0 

Data name: Modelled % change in total consumer biomass density, ISIMIP3b 

Description: This data is generated as part of the FishMIP project for ISIMIP3b15. It uses EcoOcean ecological 

model to estimate biomass density (g/m2) for pelagic and demersal species, accounting for 

different climate forcing models. Where models disagree, we take the maximum value of the 

two in each grid cell. For this indicator, we calculate the percent decline in total consumer 

biomass density (i.e. vertebrates & invertebrates) between first 5 years of modelling (1950-

1954) and the final 5 years (2010-2014). Given the overall impacted state of fish stocks, we 

herewith consider “Medium Risks” as the minimum possible risk across global oceans. 

Original data 

format/resolution 

Raster, ~60km grid  

Assessment unit for 

aggregation 

FAO Statistical Fishing Areas (marine – high seas); 

Marine Ecoregions of the World (marine – coastal areas)  

Zonal statistic Maximum value 

Risk value 

calculation: 

Risk value Threshold (% change) 

1 – Very Low Risk  - 

2 – Low Risk  - 

3 – Moderate Risk  ≤ 10% 

4 – High Risk  > 10% - 50% 

5 – Very High Risk > 50% 
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Non-timber wild plants are used in many applications, including for medicine, cosmetics, feed, 

fiber, and food.  Overexploitation is one of the main threats to nature, but the intensity of this 

threat varies geographically. WWF Risk Filter Suite does not currently provide a global assessment 

of wild flora and fauna, but still aims to highlight the importance of this risk for many industries. 

businesses that are concerned about these risks should consider the resources provided by, for 

example, the CITES trade database16 and the FairWild Standard17. 

 

Many companies rely on regulating and supporting ecosystem services that enable production 

processes, including the cultivation of crops or the breeding of animals. Declines in enabling 

ecosystem services such as soil health, water quality, and quantity, and habitat provision can result 

in increased costs of production or an inability to operate. This risk category within the WWF BRF 

comprises the indicators: 1) Soil Condition, 2) Water Condition, 3) Air Quality, 4) Ecosystem 

Condition (Degraded), and 5) Pollination. 

 

Soil organic carbon (SOC) is the main component of soil organic matter (SOM) and is a prerequisite 

for food production, mitigation, and adaptation to climate change and the achievement of the 

United Nations Sustainable Development Goals (SDGs)18. SOC affects most of the processes 

relevant to soil functions and food production. A high SOM and therefore SOC content provides 

plants with the nutrients and water they need by increasing soil fertility and water availability, 

which in turn improves food productivity. SOC has also long been used as an indicator of soil 

health, due to its capacity to improve soil structural stability, which affects porosity, aeration and 

water filtration capacities to supply clean water. However, SOC mineralization can also be an 

important source of greenhouse gas emissions. This means that changing SOM (and hence SOC) 

not only changes the provision of ecosystem services required for crop production, but also affects 

the capacity of soils to buffer against environmental changes, as it regulates the resilience of 

agricultural systems to climate change19.  

 

 
16 CITES Secretariat et al. (2022) ‘A Guide to Using the CITES Trade Database’ 
17 FairWild Foundation (2023) ‘FairWild Standard: Version 3.0’ https://www.fairwild.org/fairwild-standard-overview 
18 UN (2024) ‘The 17 Goals - Sustainable Development’ https://sdgs.un.org/goals 
19 FAO et al. (2018) Global Soil Organic Carbon Map (GSOCmap) 

https://openknowledge.fao.org/handle/20.500.14283/i8891en 
20 Poggio, L. et al. (2021) ‘SoilGrids 2.0: Producing Soil Information for the Globe with Quantified Spatial Uncertainty’ 

https://doi.org/https://doi.org/10.5194/soil-7-217-2021 

Data name: SoilGrids, Soil Organic Carbon stock  

Description: SoilGrids20 leverages soil profile observations from the WoSIS database and state-of-the-art 

machine learning to map the spatial distribution of soil properties across the globe. For this 

indicator, we use the modelled predictions on soil organic carbon. 
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Water quality indicates whether water resources are fit for use by humans and ecosystems alike. 

Poor water quality – as a result of water pollution – can impact a company indirectly by 

destabilizing ecosystems or by causing serious health issues, as well as directly through increased 

operating costs and a reduction in production or growth.  

Please note that this is a multi-metric indicator. For creating a final water condition risk value, the 

mean value of underlying metrics has been extracted separately for indicators covering freshwater 

and marine areas. 

 

This aspect has already been calculated in the WWF WRF (Risk Category 4: Water Quality) and has 

been integrated into the WWF BRF without changes. The WWF WRF Water Quality risk category is 

a comprehensive and robust metric as it integrates a total of nine best available and peer-reviewed 

data sets covering different aspects of water quality: 1) Coastal Eutrophication Potential, 2) Nitrate-

Nitrite Concentration, 3) Periphyton Growth Potential, 4) Biological Oxygen Demand, 5) Pathogens, 

6) Pesticides, 7) Chemicals, 8) Plastics, and 9) Salinity. For more information, please consult the 

WWF WRF Indicator Documentation21  or visit the WWF Water Risk Filter directly. 

Marine Water Condition was estimated using three underlying metrics: 1) Nutrient Pollution, 2) 

Ocean Acidification, and 3) Hypoxia (which combines two datasets to estimate risks for coastal 

areas and high seas separately).  

 

 
21 WWF (2026) ‘WWF Water Risk Filter Indicator Documentation Version 3.0’ https://doi.org/10.5281/zenodo.22275570 
22 Halpern, B.S. et al. (2012) ‘An Index to Assess the Health and Benefits of the Global Ocean’ 

https://doi.org/10.1038/nature11397 

Original data 

format/resolution 

Raster, ~1km grid  

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic We use the uncertainty data from Soil Grids and create an uncertainty-weighted mean. 

Risk value 

calculation: 

Risk value Threshold (t/ha) 

1 – Very Low Risk  >90 

2 – Low Risk  >70-90 

3 – Moderate Risk  >50-70 

4 – High Risk  >30-50 

5 – Very High Risk <=30 

Data name: OHI Nutrient Pollution 

Description: Halpern et.al (2019)22 produced an impact score for nutrient pollution (from fertilizer runoff) as 

part of their analysis on human impact on the world’s oceans. Data is derived from modeled 

plumes of land-based nitrogen pollution at ~1km resolution and aggregated at the country-

level. Results are rescaled to provide an impact score varying from 0 to 1. 

https://riskfilter.org/water/explore/map
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23 Halpern, B.S. et al. (2012) ‘An Index to Assess the Health and Benefits of the Global Ocean’ 

https://doi.org/10.1038/nature11397 
24 Diaz, R. et al. (2011) ‘Global Eutrophic and Hypoxic Coastal Systems’ https://datasets.wri.org/dataset/eutrophication-

hypoxia-map-data-set 

Original data 

format/resolution 

Exclusive Economic Zones (EEZ) 

Assessment unit for 

aggregation 

Marine Ecoregions of the World (marine – coastal areas)  

Zonal statistic Area-weighted mean 

Risk value 

calculation: 

Risk value Quantiles (even) Threshold (impact score, 0-1) 

1 – Very Low Risk  <20th  0 - 0.003 

2 – Low Risk  20th - 40th <0.003 - 0.014 

3 – Moderate Risk  40th - 60th <0.014 - 0.026 

4 – High Risk  60th - 80th <0.026 -  0.043 

5 – Very High Risk >80th <0.043 - 0.155 

Data name: OHI Ocean Acidification 

Description: OHI’s Ocean Acidification23 is based on the modelled difference in global distribution of the 

aragonite saturation state (Ωarag) of the ocean in the pre-industrial era and modern times. 

Such variations are caused by changes in dissolved CO2 concentrations and therefore used as a 

proxy for anthropogenic-triggered ocean acidification. Results are rescaled to provide an 

impact score varying from 0 to 1. 

Original data 

format/resolution 

Exclusive Economic Zones (EEZ) 

Assessment unit for 

aggregation 

Marine Ecoregions of the World (marine – coastal areas)  

Zonal statistic Area-weighted mean 

Risk value 

calculation: 

Risk value Quantiles (even) Threshold (impact score, 0-1) 

1 – Very Low Risk  <20th  0 

2 – Low Risk  20th - 40th <0 - 0.001 

3 – Moderate Risk  40th - 60th <0.001 - 0.033 

4 – High Risk  60th - 80th <0.033 - 0.150 

5 – Very High Risk >80th < 0.150 - 0.890 

Data name: WRI Hypoxic events database 

Description: Diaz, Selman and Chique24 compiled a dataset through an extensive literature research, where 

762 coastal areas impacted by eutrophication and/or hypoxia have been identified. 

Original data 

format/resolution 

Point data 

Assessment unit for 

aggregation 

Marine Ecoregions of the World (marine – coastal areas)  

Zonal statistic Sum of hypoxic events 

Risk value 

calculation: 

Risk value Threshold (# of hypoxic events) 

1 – Very Low Risk  0  

2 – Low Risk  1  

3 – Moderate Risk  2-3  

4 – High Risk  4-10  

5 – Very High Risk >10  
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Poor air quality has been one of the main risk factors contributing to several noncommunicable 

diseases (NCDs), among which ischemic heart disease, stroke, chronic obstructive pulmonary 

disease, asthma and cancer, especially in heavily urbanized and industrialized areas27. For this 

reason, the World Health Organization (WHO) publishes periodic air quality guidelines focused on 

five hey health-damaging pollutants: particulate matter (PM), ozone (O3), nitrogen dioxide (NO2), 

sulfur dioxide (SO2) and carbon monoxide (CO), with the major goal of motivating action of 

governments, private sector actors and civil society towards the reduction of such harmful 

components in the atmosphere. 

Please note that this is a multi-metric indicator. For creating a final Air Quality risk value, the 75th 

percentile of underlying metrics has been calculated. 

 
Data name: Copernicus CAMS Reanalysis 

Description: The CAMS reanalysis28 is a global data set of atmospheric composition (AC) produced by the 

Copernicus Atmosphere Monitoring Service, which encompasses aerosols, chemical species and 

greenhouse gases. For the WWF BRF, total-column concentrations of four of the five key 

contaminants flagged by the World Health Organization have been extracted and used as metrics 

for the calculation of this indicator. Data on Ozone concentrations have not been used because the 

dataset patterns reflect mainly stratospheric distributions - which are largely different from 

ground-level patterns relevant for air quality exposure analyses. 

 
25 Garcia, H.E. et al. (2023) ‘World Ocean Atlas, Volume 3: Dissolved Oxygen, Apparent Oxygen Utilization, and Oxygen 

Saturation’ doi.org/10.25923/rb67-ns53 
26 Hofmann, A.F. et al. (2011) ‘Hypoxia by Degrees: Establishing Definitions for a Changing Ocean’ 

https://doi.org/https://doi.org/10.1016/j.dsr.2011.09.004 
27 WHO (2021) ‘World Health Organization Global Air Quality Guidelines. Particulate Matter (PM2.5 and PM10), Ozone, 

Nitrogen Dioxide, Sulfur Dioxide and Carbon Monoxide.’ https://www.who.int/publications/i/item/9789240034228 
28 Inness, A. et al. (2019) ‘The CAMS Reanalysis of Atmospheric Composition’ https://doi.org/http://www.atmos-chem-

phys.net/19/3515/2019 

Data name: NOAA Hypoxia 

Description: The World Ocean Atlas (WOA)25 is a collection of multiple metrics based on profile data from 

the World Ocean Database (WOD). For this indicator, we use available data on the average 

dissolved oxygen across decades to identify cases of chronic low oxygen in Oxygen Minimum 

Zones (OMZ) in deep oceans (300m). This, however, does not capture acute hypoxic events. 

Here, we adoptthe thresholds suggested by Hoofman et al. (2011)26 to differentiate between 

‘suboxia’ (<=5 µmol/kg), ‘severe hypoxia’ (<=22 µmol/kg), ‘hypoxia’ (<=61 µmol/kg), and ‘mild 

hypoxia’ (<=107 µmol/kg). 

Original data 

format/resolution 

Raster, ~100km grid  

Assessment unit for 

aggregation 

FAO Statistical Fishing Areas (marine – high seas) 

Zonal statistic Median value 

Risk value 

calculation: 

Risk value Threshold (µmol/kg) 

1 – Very Low Risk  ≤5 

2 – Low Risk  >5 - 22 

3 – Moderate Risk  > 22 - 61 

4 – High Risk  > 61 - 107 

5 – Very High Risk > 107 
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Original data 

format 

Raster, ~80km grid 

Assessment unit 

for aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Maximum value (for individual metrics) 

Risk value 

calculation: 

 

Risk value Quantiles (uneven) PM2.5 (kg/m3) PM10 (kg/m3) 

1 – Very Low Risk  <50th  ≤ 1.11×10⁻⁸ ≤ 1.59×10⁻⁸ 

2 – Low Risk  50th - 75th > 1.11×10⁻⁸ - 2.73×10⁻⁸ > 1.59×10⁻⁸ - 3.88×10⁻⁸ 

3 – Moderate Risk  75th - 90th >2.73×10⁻⁸ - 6.07×10⁻⁸ > 3.88×10⁻⁸ - 9.42×10⁻⁸ 

4 – High Risk  90th - 95th > 6.07×10⁻⁸ - 7.83×10⁻⁸ > 9.42×10⁻⁸ - 12.3×10⁻⁸ 

5 – Very High Risk >95th > 7.83×10⁻⁸ > 12.3×10⁻⁸ 

Risk value SO2 (kg/m3) NO2  (kg/m3) CO (kg/m3) 

1 – Very Low Risk  ≤ 0.815×10⁻⁶ ≤ 1.39×10⁻⁶ ≤ 0.860×10⁻³ 

2 – Low Risk  > 0.815×10⁻⁶ - 1.77×10⁻⁶ > 1.39×10⁻⁶ - 2.07×10⁻⁶ > 0.860×10⁻³ - 0.909×10⁻³ 

3 – Moderate Risk  > 1.77×10⁻⁶ - 4.35×10⁻⁶ > 2.07×10⁻⁶ - 3.30×10⁻⁶ > 0.909×10⁻³ - 1.09×10⁻³ 

4 – High Risk  > 4.35×10⁻⁶ - 7.45×10⁻⁶ > 3.30×10⁻⁶ - 4.37×10⁻⁶ > 1.09×10⁻³ - 1.24×10⁻³ 

5 – Very High Risk > 7.45×10⁻⁶ > 4.37×10⁻⁶ > 1.24×10⁻³ 

  

 

Natural habitats provide a wide array of ecosystem services that are important to companies, 

people and communities, such as climate and streamflow regulation, water purification, species 

habitat maintenance, regulation/buffering of pests and diseases, pollination, maintenance of soil 

structure and fertility, nutrient cycling and hydrological services and indigenous cultural practices, 

among many others29. The degradation of natural habitats can therefore result in restricted access 

to the enablers on which companies and people rely. The preservation and restoration of 

terrestrial, freshwater and marine habitats is a key component in addressing biodiversity risk and 

in the achievement of the SDGs.  

Please note that this is a multi-metric indicator. To produce a final Ecosystem Condition (Degraded) 

indicator, risk values were calculated separately for terrestrial/freshwater and marine areas. In the 

first case, the arithmetic mean between freshwater (River Fragmentation) and terrestrial 

(arithmetic mean between Ecosystem Integrity Index and Functional Connectivity) metrics has 

been calculated. The marine areas are composed by only one metric. 

 

Terrestrial Ecosystem Condition (Degraded) was estimated using two underlying metrics: 1) 

Ecosystem Integrity Index (EII), and 2) Functional Connectivity of the World’s Protected Areas. 

 
Data name: Ecosystem Integrity Index (EII) 

Description: The Ecosystem Integrity Index (EII)30 synthesizes three of the main pillars of ecosystem 

integrity into a single metric: function, structure and composition. For the calculation of the 

final value for a given location, the minimum value across the three pillars is adopted as the 

 
29 Beyer, H.L. et al. (2019) ‘Substantial Losses in Ecoregion Intactness Highlight Urgency of Globally Coordinated Action’ 

https://doi.org/https://doi.org/10.1111/conl.12692 
30 Leutner, B. (2025) ‘The Ecosystem Integrity Index: A Comprehensive, Globally Applicable, and Unified Metric for 

Ecosystem Health. Technical Whitepaper.’ https://ecosystemintegrityindex.org/ 
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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. 

Original data 

format/resolution 

Raster, ~300m grid  

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Median value 

Risk value 

calculation: 

Risk value Quantiles (even) Threshold (EII scale) 

1 – Very Low Risk  <20th  >  0.8 

2 – Low Risk  20th - 40th > 0.6 - 0.8 

3 – Moderate Risk  40th - 60th > 0.4 - 0.6 

4 – High Risk  60th - 80th > 0.2 - 0.4 

5 – Very High Risk >80th ≤ 0.2 

 

Data name: Functional Connectivity of the World’s Protected Areas 

Description: The dataset Functional Connectivity of the World’s Protected Areas31 maps the functional 

connectivity (how mammals move through landscapes) of the world’s terrestrial protected 

areas. This data set is the first of its kind to describe connectivity currents globally. It is used as 

a proxy for changes in the spatial configuration of the landscape.  

Original data 

format/resolution 

Raster, ~10km grid 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Median value 

Risk value 

calculation: 

Risk value Threshold (Mammal movement probability - MMP) 

1 – Very Low Risk  >2,070 (Very high connectivity)  

2 – Low Risk  >1,240-2070 (High connectivity)  

3 – Moderate Risk  >825-1,240 (Medium connectivity)  

4 – High Risk  >415-825 (Low connectivity)  

5 – Very High Risk 0-415 (Very low connectivity) 

 

This indicator has already been calculated in the WWF Water Risk Filter (B6_5. River Fragmentation) 

and has been integrated into the WWF Biodiversity Risk Filter without changes. For more 

information, please consult the WWF WRF Indicator Documentation32 for visit the WWF Water Risk 

Filter directly.   
  

Data name: OHI Marine habitat condition 

Description: To calculate marine habitat condition, Ocean Health Index habitat condition data33 was 

considered for eight marine ecosystems: coral, beaches, mangrove, kelps, sea ice, sea grass, 

salt marsh and softbottom habitat. All habitat types are classified in a normalized 'habitat 

health’ index scale varying from 0 to 1. For the WWF BRF, we obtain a single ’habitat health’ 

value by calculating the mean value between all habitat types and then convert the resulting 

value into 1-5 risk values. 

 
31 Brennan, A. et al. (2022) ‘Functional Connectivity of the World’s Protected Areas’ 

https://doi.org/10.1126/science.abl8974 
32 WWF (2026) ‘WWF Water Risk Filter Indicator Documentation Version 3.0’ https://doi.org/10.5281/zenodo.22275570 
33 Halpern, B.S. et al. (2012) ‘An Index to Assess the Health and Benefits of the Global Ocean’ 

https://doi.org/10.1038/nature11397 

https://riskfilter.org/water/explore/map
https://riskfilter.org/water/explore/map
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Original data 

format/resolution 

Exclusive Economic Zone (EEZ) 

Assessment unit for 

aggregation 

Marine Ecoregions of the World (marine – coastal areas) 

 
Zonal statistic Area-weighted mean 

Risk value 

calculation: 

Risk value Quantiles (even) Threshold (OHI scale) 

1 – Very Low Risk  <20th  ≥ 0.80 

2 – Low Risk  20th - 40th > 0.73 - 0.80  

3 – Moderate Risk  40th - 60th > 0.68 - 0.73 

4 – High Risk  60th - 80th > 0.65 - 0.68 

5 – Very High Risk >80th ≤ 0.65  

 

Up to two-thirds of all crops require some degree of animal pollination to reach their maximum 

yields, and natural habitat around farmlands can support healthy populations of wild pollinators 

by providing them with foraging and nesting resources.   

Data name: Nature’s contributions to people (NCP) 
Description:  As part of the mapping of the planet’s critical natural assets for people (NCP)34, the crop 

pollination data set models the potential contribution of wild pollinators to nutrition production, 

based on pollination sufficiency of habitat surrounding farmland and the pollination 

dependency of crops. NCP for crop pollination is expressed in terms of the average equivalent 

number of people fed by pollination-dependent crops, attributed to nearby ecosystems based 

on the area of pollinator habitat within pollinator flight distance of crops. It measures how much 

nutrition is produced on fields that are dependent on the surrounding natural habitat to sustain 

pollination. As an example, consider two fields of equal size, one surrounded by one acre of 

natural habitat, the other by 10 acres of natural habitat. The first field will have more ‘equivalent 

people fed’ per acre of natural habitat. However, the first field is under more risk, because if the 

acre of natural habitat is destroyed, the field will have no pollinators: higher equivalent people 

fed means higher dependency and therefore higher risk.   

Original data 

format/resolution 

Raster, ~2km grid 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Mean value 

Risk value 

calculation: 

Risk value Threshold (equivalent people fed) 

1 – Very Low Risk  ≤ 0.0004  

2 – Low Risk  >0.0004-0.008  

3 – Moderate Risk  >0.008-1.5  

4 – High Risk  >1.5-2.7  

5 – Very High Risk >2.7   

  

 

 

 

 

 

 

 
34 Chaplin-Kramer, R. et al. (2023) ‘Mapping the Planet’s Critical Natural Assets’ 

https://doi.org/https://doi.org/10.1038/s41559-022-01934-5 
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The occurrence of natural hazards such as landslides, fires and storms can disturb or disrupt 

projects, operations, or entire value chains, and in some cases can result in severe damage to or 

loss of assets. Intact ecosystems can help mitigate the impact of natural hazards. This risk category 

within the WWF BRF comprises the indicators: 1) Landslides, 2) Wildfires, 3) Diseases and 4) 

Herbicide Resistance, 5) Extreme Heat, 6) Tropical Cyclones, and 7) Flooding.  

 

Landslides impose significant risks to human lives and economic activities. Landslides have 

become more prevalent because of anthropogenic disturbances, such as land-cover changes, 

land degradation and expansion of infrastructure. These are further exacerbated by more 

extreme precipitation due to climate change, which is predicted to trigger more landslides and 

threaten sustainable development in vulnerable regions35 . 

Data name: NASA Landslide Sensitivity Map 

Description: The NASA Landslide Sensitivity Map36 is derived from a heuristic fuzzy approach, which is based 

on satellite imagery, mathematical models, and citizen science reports, and ultimately validated 

through landslide inventories. This indicator reflects the 5 categories of landslide succeptibility 

defined by NASA, ranging from 'Slight' to 'Severe'. 

Original data 

format/resolution 

Raster, ~1km grid 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Median value 

Risk value 

calculation: 

Risk value Threshold (NASA’s susceptibility levels) 

1 – Very Low Risk  Slight 

2 – Low Risk  Low 

3 – Moderate Risk  Moderate 

4 – High Risk  High 

5 – Very High Risk Severe 

  

 

Wildfires impose significant risks to human lives and economic activities. In extreme fire weather 

events, strong winds and wind-born debris may even weaken the integrity of infrastructure. 

Climate change may further increase the frequency of fire weather occurrences, including an 

increase in temperature, greater variance in rainfall and increase in fire season duration. Climate 

projections indicate that there could also be an increase in the severity of fire. 

 

 
35 Li, B.V. et al. (2022) ‘Strategic Protection of Landslide Vulnerable Mountains for Biodiversity Conservation under Land-

Cover and Climate Change Impacts’ https://doi.org/https://doi.org/10.1073/pnas.2113416118 
36 Stanley, T. et al. (2017) ‘A Heuristic Approach to Global Landslide Susceptibility Mapping’ 

https://doi.org/10.1007/s11069-017-2757-y 
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Data name: MODIS (Aqua & Terra) Fire and Thermal Anomaly Dataset 

Description: This indicator is based on the MODIS (Aqua & Terra) Fire and Thermal Anomaly Dataset from 

2021-202537. The dataset 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). This approach is solely based on previous 

occurrences of wildfires, and it is assumed that in environments that have shown large numbers 

of wildfires in the past, the likelihood of returning exposure is high. 

Original data 

format/resolution 

Raster, ~1km grid 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Maximum value (following point data was normalized by area – 1000km2) 

Risk value 

calculation: 

Risk value Threshold (Max. annual number of fires in any year per 1000 km²) 

1 – Very Low Risk  0 

2 – Low Risk  1-3 

3 – Moderate Risk  4-20 

4 – High Risk  21-85 

5 – Very High Risk >85 

 

As genetic and species diversity is lost and ecosystems are degraded, the complexity of the overall 

system can be compromised, making it more vulnerable and potentially creating new 

opportunities for disease emergence and poor health outcomes in humans, livestock and 

wildlife38. This increases risks to economic activity, as well as risks of epidemics and pandemics.  

Data name: Zoonotic Disease Spillover Risk 

Description: This indicator is based on predicted zoonotic spillover metric based on an updated global 

database of emerging infectious disease (EID) events, and adjusted by both reporting effort, 

and population demographics39. This dataset considers zoonotic diseases that will affect 

humans (e.g. COVID) rather than diseases that will affect agriculture. 

Original data 

format/resolution 

Raster, ~100km grid 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Maximum value 

Risk value 

calculation: 

Risk value Quantiles (uneven) Threshold (Median of index 0-1) 

1 – Very Low Risk  <50th  ≤ 7.33 x 10-6 

2 – Low Risk  50th - 75th > 7.33 x 10-6 - 4.54 x 10-5 

3 – Moderate Risk  75th - 90th > 4.54 x 10-5 - 1.40 x 10-4 

4 – High Risk  90th - 95th > 1.40 x 10-4 - 2.37 x 10-4 

5 – Very High Risk >95th > 2.37 x 10-4 

 

 
37 NASA (2022) ‘FIRMS - Fire Information for Resource Management System’ https://firms.modaps.eosdis.nasa.gov/map/ 
38 WHO (2000) ‘World Health Organization - Biodiversity & Infectious Diseases. Questions & Answers.’ 

https://www.who.int/docs/default-source/climate-change/qa-infectiousdiseases-who.pdf?sfvrsn=3a624917_3 
39 Toph, A. et al. (2017) ‘Global Hotspots and Correlates of Emerging Zoonotic Diseases’ 

https://doi.org/https://doi.org/10.1038/s41467-017-00923-8 
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Herbicide resistance is the ability of a weed to survive herbicide application that had previously 

been used to contain that population. As unwanted plants compete with crops, issues of crop loss 

and contamination arise.   

Data name: International Herbicide Resistant Weed Database 

Description: To estimate antimicrobial and agrochemical resistance, data from the Weed resistance database 

(International Survey of Herbicide Resistant Weeds) was used40.  The International Survey of 

Herbicide Resistant Weeds is a collaborative effort between weed scientists in over 80 countries 

with the aim of maintaining scientific accuracy in the reporting of herbicide resistant weeds 

globally. Please note that the source data for this indicator is only available on a country level.  

Original data 

format/resolution 

Country-level (province-level available on few cases) 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Majority value 

Risk value 

calculation: 

Risk value Threshold (# of occurrences of herbicide resistant weed) 

1 – Very Low Risk  0  

2 – Low Risk  1-15  

3 – Moderate Risk  16-28  

4 – High Risk  29-45  

5 – Very High Risk >45  

 

Extreme heat has an obvious impact on human health, but it is also relevant to all kinds of projects 

and industry activities, including the built environment, as heat stress affects people using 

buildings and infrastructure, therefore influencing their design.   With climate change, the 

frequency and the intensity of abnormal weather and extreme temperature patterns have 

dramatically increased, and the shift to warmer temperatures, driven by climate change, will only 

exacerbate this phenomenon41.   

Data name: GFDRR Wet Bulb Global Temperature 

Description: This indicator is based on GFDRR’s extreme heat hazard, which is classified based on an existing 

and widely accepted heat-stress indicator, the wet bulb globe temperature (WBGT, in °C) – more 

specifically the daily maximum WGBT. A short return period (five years) reflects more frequent 

extreme heat events42.  

Original data 

format/resolution 

Raster, ~10km grid 

 

 
40 Heap, I. (2021) ‘The International Herbicide Resistant Weed Database’ https://www.weedscience.org/Home.aspx 
41 Betrand, J. et al. (2017) ‘Severe Weather Threatens Businesses. It’s Time to Measure and Disclose the Risks’ 

https://hbr.org/2017/09/severe-weather-threatens-businesses-its-time-to-measure-and-disclose-the-risks 
42 GFDRR (2017) ‘EH Global Vito 5’ https://datacatalog.worldbank.org/search/dataset/0040194/Global-extreme-heat-

hazard 
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Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Mean value 

Risk value 

calculation: 

Risk value Threshold (Daily maximum WBGT ) 

1 – Very Low Risk  <24  

2 – Low Risk  24-28  

3 – Moderate Risk  28-30  

4 – High Risk  30-32  

5 – Very High Risk >32   

 

Tropical cyclones have been highlighted by the World Meteorological Organization (WMO) as the 

second-most dangerous natural hazards, following earthquakes. Tropical cyclones originate at 

tropical oceans with varying sizes, speeds and intensities, and may often trigger multiple other 

hazards (e.g. extreme winds, heavy rainfall, flooding, lightning and tornadoes)43. Storms can 

impact companies and value chains in a variety of ways, including building and property damage, 

flooding or power outages, which may lead to temporary or permanent company closures and 

loss of revenue.   

Data name: MSCI Tropical Cyclone catalogue, windspeed intensity with 100y return periods 

Description: This indicator uses tropical cyclone wind speeds (m/s) with 100y return period calculated from 

MSCI tropical cyclone catalogue of events44. MSCI only considers windspeeds within 100km of 

the coast, therefore inland areas are considered unaffected. 

Original data 

format/resolution 

Point data (converted into raster, ~100km grid) 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial)  

Marine Ecoregions of the World (marine – coastal areas) 

Zonal statistic Maximum value 

Risk value 

calculation: 

Risk value Quantiles (even) Threshold (wind speeds (m/s)) 

1 – Very Low Risk  <20th  ≤ 24.31 

2 – Low Risk  20th - 40th > 24.31 - 32.52 

3 – Moderate Risk  40th - 60th > 32.52 - 41.25 

4 – High Risk  60th - 80th > 41.25 - 49.92 

5 – Very High Risk >80th > 49.92 

 

This indicator has already been calculated in the WWF Water Risk Filter (BRC3. Flooding) and has 

been integrated into the WWF Biodiversity Risk Filter without changes. For more information, 

please consult the WWF WRF Indicator Documentation45 for visit the WWF Water Risk Filter 

directly.   

 

 
43 WMO (2026) ‘Natural Hazards - Tropical Cyclone’ Anticipating Hurricane Risk Before It Strikes 
44 MSCI (2025) ‘Anticipating Hurricane Risk Before It Strikes’ https://www.msci.com/research-and-insights/blog-

post/anticipating-hurricane-risk-before-it-strikes 
45 WWF (2026) ‘WWF Water Risk Filter Indicator Documentation Version 3.0’ https://doi.org/10.5281/zenodo.22275570 

https://riskfilter.org/water/explore/map
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Some industries, such as tourism, real estate, and education, highly depend on the presence of 

culturally valuable land or seascapes or specific sites. This risk category considers the non-material 

benefits provided to people by a healthy environment, including spiritual enrichment, recreation, 

and aesthetic enjoyment. It comprises a single indicator: 1) Natural & Cultural Resources. 

 

The degradation or loss of key attractive features in an area can negatively impact companies that 

rely on them. In particular, nature-based tourism, such as viewing, photographing, feeding and 

hunting wildlife, is heavily reliant on natural & cultural services provided by ecosystems. 

Please note that this is a multi-metric indicator. To produce a final "Natural & Cultural Resources” 

indicator, two metrics are combined: “Recreational Ecosystem Services” for terrestrial areas and 

“Tourism, Recreation & Sense of Place” for marine areas. 

 

Data name: Hooftman et al. 2023, Recreation ecosystem services 

Description: Hooftman et al. (2023)46 have built a global dataset containing various ensemble model 

approaches for five different ecosystem services. Within the scope of RFS, we use the modelled 

cultural non-material service Recreation. Considering cultural services a dependency, we 

classify areas with low recreational ecosystem services as high risk. 

Original data 

format/resolution 

Raster, ~1km grid 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial)  

Zonal statistic Maximum value 

Risk value 

calculation: 

Risk value Quantiles (even) Threshold (index scale) 

1 – Very Low Risk  <20th  ≥ 0.45 

2 – Low Risk  20th - 40th > 0.14 - 0.45 

3 – Moderate Risk  40th - 60th > 0.038 - 0.14 

4 – High Risk  60th - 80th > 0.0029 - 0.038 

5 – Very High Risk >80th ≤ 0.0029 

 

 

 

 

 

 

 

 
46 Hooftman, D.A.P. et al. (2023) ‘Global Ensembles of Ecosystem Service Map Outputs Modelled at 1km Resolution for 

Water Supply, Recreation, Carbon Storage, Fuelwood and Forage Production’ https://doi.org/10.5285/bd940dad-9bf4-

40d9-891b-161f3dfe8e86 
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Data name: OHI Tourism & Recreation service and Sense of Place 

Description: Coastal and marine tourism is a vital part of a country’s economy. Within RFS, we combine two 

OHI indices in order to reflect cultural services provided by oceans: ‘Tourism & Recreation’ and 

‘Sense of Place’47 . Together, they cover both the attractiveness of coastal areas as destinations 

for experiencing activities (priced or unpriced) as well as their role in local cultural identity. 

Original data 

format/resolution 

Exclusive Economic Zone (EEZ) 

Assessment unit for 

aggregation 

Marine Ecoregions of the World (marine – coastal areas) 

Zonal statistic Area-weighted mean 

Risk value 

calculation: 

Risk value Quantiles (even) Threshold (index scale, 0-100) 

1 – Very Low Risk  <20th  > 82.41 - 91.94 

2 – Low Risk  20th - 40th > 70.28 - 82.41 

3 – Moderate Risk  40th - 60th > 57.89 - 70.28 

4 – High Risk  60th - 80th > 45.42 - 57.89 

5 – Very High Risk >80th 25.4 - 45.42 

 
47 Halpern, B.S. et al. (2012) ‘An Index to Assess the Health and Benefits of the Global Ocean’ 

https://doi.org/10.1038/nature11397 
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The WWF BRF Regulatory Deficiency Risk measures 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 that it operates. Regulation provides guidelines for 

companies to inform operational practices. Many companies will calibrate their operational 

practices to comply with the standards required by law in the jurisdiction within which they 

operate, rarely going beyond compliance. Where regulation is weak or poorly enforced, there will 

be a gap between company behavior and biodiversity stewardship best practice. 

This layer is heavily tied to the concept of good governance and that businesses thrive in a stable, 

effective and properly implemented regulatory environment. Operating in jurisdictions with high 

Regulatory Deficiency Risk increases the likelihood that a company has negative environmental 

impacts.  This in turn exposes companies to several potential consequences, including:  i) 

reputational damage that can erode stakeholder trust and business value; ii) increased exposure 

to liability for damages resulting from inadequate environmental practices; iii) increased 

transaction costs as a result of unpredictable or inconsistent processes or enforcement; and iv) 

degradation of the ecosystem services that a company depends on to operate. 

‘Regulatory Deficiency Risk’ in the WWF Risk Filter Suite is distinct from the more commonly used 

regulatory compliance risk, which measures potential for adverse consequences to a company if 

it fails to comply with existing laws, regulations, or industry standards relevant to its operations. 

Regulatory Deficiency Risk will increase in jurisdictions with limited regulatory oversight, whereas 

regulatory compliance risk will tend to decrease in the same locations. 

For calculating Regulatory Deficiency, all risk values are assessed by comparing existing national-

level regulations relevant for biodiversity stewardship to regulatory best practices, defined with 

detailed input from within WWF and topic experts48. National-level assessment may be less 

appropriate for some countries where subnational legislation plays an important role in 

biodiversity regulation (e.g. Canada). See Appendix 1 of this document to understand those 

countries where subnational legislation may be most relevant. 

In the WWF BRF, there are eight risk categories covering different aspects of Regulatory Deficiency 

Risk: 1) Application, 2) Scoping, 3) Rights, Access and Entitlements, 4) Institutions and Governance, 

5) Management Instruments, 6) Subnational Biodiversity Law, 7) Offenses and Penalties, 8) 

Implementation. For 32 indicators and 8 categories, the WWF BRF converts legal assessments 

from our project partners Legal Atlas on a scale of 0-100 into standard 1-5 risk values. Values of 5 

(Very High Risk) are reserved for extreme cases where no regulation exists on a topic (i.e. Legal 

Atlas value of 0). 

 

 
48 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/10.13140/RG.2.2.24812.94088 
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While there are varying definitions, the ‘application’ of law generally refers to the process through 

which laws are interpreted and put into practice. This is, without exaggeration, the entire aim of 

any legal system. Laws are meant to be applied to real-world circumstances. However, applying 

the law is also among the more challenging exercises, both from a management perspective and 

in the practice of law. In this sense, the legal tools that facilitate its application are as important to 

the rule of law as they are to the specific regulation of a given resource or societal question.  

This component is concerned with those legal tools, specifically, the ones that define the subject 

matter and jurisdictional limits of the legal framework as it applies to biodiversity. To this end, the 

best practices in this component examine the status of the National Biodiversity Strategies and 

Action Plans (NBSAPs) and their reflection in the objectives of the law, as well as statements 

concerning compliance with international agreements and key definitions49. 

Data name: Status of National Biodiversity Strategies and Action Plans (NBSAP) 

Description: A policy is any formal government statement that is not a legally enforceable document. Policies 

are nonetheless vital to law, as they provide a formal basis for its development and 

interpretation, and in some jurisdictions can take forms that are at least partially enforceable 

under administrative law. The Convention on Biological Diversity (CBD) requires each 

Contracting Party to develop National Biodiversity Strategies and Action Plans (NBSAPs) as tools 

for guiding the conservation and sustainable use of biological diversity at the national level (Art. 

6). NBSAPs provide strategic direction on the management and protection of biodiversity and 

support the development of legal frameworks by ensuring that legislation, when developed, 

effectively protects biodiversity. They also contribute to reducing regulatory risk by identifying 

legislative development requirements and highlighting areas that have not yet been addressed. 

Inquiries Inquiry 1. Existence of NBSAPs. Is there a national biodiversity strategy and action plan? 

Inquiry 2. Purpose. If an NBSAP exists, is it intended to direct: 1) The drafting of law; 2) The 

implementation of law; 3) Both; 4) Unclear 

Inquiry 3. Comprehensiveness. Does it specifically include the following GBF Global Targets: 

(content assessment) 1) Target 1. Plan and Manage all Areas To Reduce Biodiversity Loss; 2) 

Target 4. Halt Species Extinction, Protect Genetic Diversity, and Manage Human-Wildlife 

Conflicts; 3) Target 7. Reduce Pollution to Levels That Are Not Harmful to Biodiversity; 4) Target 

8. Minimize the Impacts of Climate Change on Biodiversity and Build Resilience; 5) Target 10. 

Enhance Biodiversity and Sustainability in Agriculture, Aquaculture, Fisheries, and Forestry; 6) 

Target 14. Integrate Biodiversity in Decision-Making at Every Level; 7) Target 15. Businesses 

Assess, Disclose and Reduce Biodiversity-Related Risks and Negative Impacts; 8) Target 22. 

Ensure Participation in Decision-Making and Access to Justice and Information Related to 

Biodiversity for all 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

 

 

 

 
49 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/10.13140/RG.2.2.24812.94088 
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Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 

 

Data name: Biodiversity Conservation Policy Statement in Law   

Description: A policy statement in law is a declaration issued by an organisation that outlines the general 

objectives and principles of the law, in this case the objectives and guidelines for protecting 

biological diversity. The objectives of a law play a significant role in two major areas: 1) the 

development of the law itself, as well as any implementing regulations, and 2) the interpretation 

and application of the law for implementation, enforcement, and adjudication. The express 

inclusion of biodiversity conservation objectives in legislation is considered a strong indicator 

that the regulatory framework as a whole is designed around these principles and that there is 

at least some degree of implementation. The inclusion of a policy statement may further indicate 

a lower regulatory risk, as it aids in reducing the risk of misinterpretation and reinforces the 

intent of the legislation. 

Inquiries Inquiry 1. Objectives of Law. Does the law list objectives and/or principles for the conservation 

of biodiversity? 

Inquiry 2. Comprehensiveness. If so, do these objectives and principles specifically include or 

reflect the following: 1) Target 1: Plan and Manage all Areas to Reduce Biodiversity Loss; 2) Target 

4: Halt Species Extinction, Protect Genetic Diversity, and Manage Human-Wildlife Conflicts; 3) 

Target 7: Reduce Pollution to Levels That Are Not Harmful to Biodiversity; 4) Target 8: Minimize 

the Impacts of Climate Change on Biodiversity and Build Resilience; 5) Target 10: Enhance 

Biodiversity and Sustainability in Agriculture, Aquaculture, Fisheries, and Forestry ; 6) Target 14: 

Integrate Biodiversity in Decision-Making at Every Level; 7) Target 15: Businesses Assess, Disclose 

and Reduce Biodiversity-Related Risks and Negative Impacts; 8) Target 22: Ensure Participation 

in Decision-Making and Access to Justice and Information Related to Biodiversity for All. 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 

The following is a list of definitions relevant to the management of biodiversity. Definitions play a 

fundamental role in law and are a strong indicator of whether and how a given concept is in fact 

regulated throughout the text.  

The following list has been derived from a variety of sources. For now, this list is considered only 

a draft. The goal is to select those definitions that support the assessment of regulatory risk.  
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For each definition, the inquiries are set out to first identify whether there is a definition and, 

second, the specific content requirements. The descriptions should be used to convey the 

importance of the definition to the management of biodiversity, such that its inclusion would be 

considered a legal best practice50. 

Data name: Definition of Biodiversity 

Description: Biodiversity is the key term in this project. It is commonly defined as the variability among living 

organisms from all sources, including terrestrial, marine and other aquatic ecosystems and the 

ecological complexes of which they are part, encompassing diversity within species, between 

species and of ecosystems. Its absence from the law, or the presence of a definition that is not 

comprehensive, would be a strong indicator of inadequate resource management and therefore 

of regulatory risk. That said, the failure to include or regulate micro-organisms would not 

constitute a gap, as this is a complex resource not yet subject to substantial regulation. An 

adequate definition may also serve as an indicator of the overall quality of the law, ensuring that 

no room is left for misinterpretation or ambiguity. Without a clear definition of biodiversity, there 

may be ambiguity regarding what the term encompasses, leading to inconsistent interpretation 

by courts, regulatory authorities, and stakeholders, and ultimately to uneven and fragmented 

application of laws and regulations, undermining their effectiveness 

Inquiries Inquiry 1. Existence. Is the term biodiversity, or an equivalent alternative, defined? 

Inquiry 2. Comprehensiveness. Does it include the following key concepts: 1) Plants; 2) Animals; 

3) Fungi;  4) Micro-organisms; 5) Genetic Diversity; 6) Ecosystems 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 

 

Data name: Definition of Wild Fauna 

Description: "Wildlife" or "wild animals" refers to undomesticated animal species, but has come to include all 

organisms that grow or live wild in an area without being introduced by humans. Wild fauna is a 

fundamental factor in the management and preservation of biodiversity. As a major component 

of biodiversity, a definition of "wildlife" or "wild animals" is a basic requirement, though suitable 

equivalent terms are also commonly used. Its absence from the law, or the presence of a 

definition that is not comprehensive, would be a strong indicator of inadequate resource 

management and therefore of regulatory risk. Its inclusion in legislation as distinct from the 

broader term "wildlife" may further ensure that the government can act more appropriately to 

protect wild fauna. 

 

 
50 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/10.13140/RG.2.2.24812.94088 
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Inquiries Inquiry 1. Existence. Is there a definition of 'wildlife' or 'wild animal'? 

Inquiry 2. Comprehensiveness. Is the legislation comprehensive enough to encompass, or does 

it explicitly reference all seven classes as follows? 1) Mammals; 2) Birds;  3) Reptiles;    

4) Amphibians; 5) Fish; 6) Insects;  7) Aquatic Invertebrates 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 

 

Data name: Definition of Wild Flora 

Description: "Wild flora" refers to plants growing in a natural state, independent of human cultivation. With 

an estimated 391,000 flora species worldwide, wild flora represents an important component of 

biological diversity. As such, the definition of "wild flora" is an important inclusion in any law 

seeking to protect biodiversity. Its absence from the law, or the presence of a definition that is 

not comprehensive, would be a strong indicator of inadequate resource management and 

therefore of regulatory risk. As forestry is often regulated separately from other wildlife, it is 

important to be able to refer to this topic independently in biodiversity legislation. 

Inquiries Inquiry 1. Existence. Is there a definition of 'wild flora'? 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 

 

Data name: Definition of Protected Areas 

Description: A protected area is a clearly defined geographical space, recognized, dedicated and managed 

through legal or other effective means, to achieve the long-term conservation of nature with 

associated ecosystem services and cultural values (Convention on Biological Diversity). There are 

more than 200,000 protected areas on Earth, covering more than 32 million km² across 195 

countries. However, they represent only 13% of land and inland water areas and less than 2% of 

marine and coastal areas. Protected areas function as sanctuaries for biodiversity, as they are 

regulated towards the preservation of wild species. Their absence from the law, or the presence 

of a definition that is not comprehensive, would be a strong indicator of inadequate resource 

management and therefore of regulatory risk 
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Inquiries Inquiry 1. Existence. Is the term ‘protected areas’ (or  an equivalent) defined? 

Inquiry 2. Comprehensiveness. Is the definition consistent with a clearly defined geographical 

space, recognized, dedicated, and managed to achieve the long-term conservation of nature with 

associated ecosystem services and cultural values? 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 

Data name: Definition of Ecological Corridors and Networks 

Description: The term "ecological network" means a system of core habitats, including protected areas, 

OECMs and other intact natural areas, connected by ecological corridors, which is established, 

restored as needed and maintained to conserve biological diversity in systems that have been 

fragmented. The inclusion of this term in legislation makes clear that the law recognises the 

fragmented nature of many protected areas, as well as the need for them to be connected in 

order to ensure that they are truly effective. 

Inquiries Inquiry 1. Existence. Are the terms ecological corridor or ecological network, or equivalent  

alternatives, defined? 

Inquiry 2. Comprehensiveness. Is the definitions largely consistent with ‘a system of core 

habitats, connected by ecological corridors, which is established, restored as needed, and 

maintained to conserve biological diversity in fragmented systems' or 'a clearly defined 

geographical space that is governed and managed over the long term to conserve or restore 

effective ecological connectivity’? 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 

 

Data name: Definition of Invasive Alien species 

Description: An invasive alien species is any animal, plant, fungus, or microorganism introduced as a result 

of human activity to an ecosystem it could not have reached on its own, with the particularity of 

threatening its host ecosystem's balance, most often due to a lack of predation (e.g. the Asian 

hornet in Europe). Legislation can prevent these negative effects and/or provide spillover and 

reparation mechanisms to allow the affected ecosystem to recover. 
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Inquiries Inquiry 1. Existence. Is the term invasive alien species, or an equivalent alternative, defined? 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 

 

Data name: Definition of a Threatened Species    

Description: The IUCN identifies three categories of threatened species, from least to most problematic: 

vulnerable, endangered, and critically endangered. Legislation may contain frameworks and lists 

of species to be protected, along with the degree of protection applicable to each. Aligning 

national protections with international IUCN standards may help avoid discrepancies in 

threatened species protection measures. The inclusion of not only references to IUCN categories 

but also to the IUCN Red List of Species in legislation may indicate a more comprehensive 

approach to wildlife protection and therefore be a sign of lower regulatory risk. 

Inquiries Inquiry 1. Existence. Is the term threatened species or an equivalent alternative defined? 

Inquiry 2. Comprehensiveness. Does the definition reference the IUCN Red List of Species 

categories or equivalent alternatives, including the following? 1) Critically Endangered; 2) 

Endangered; 3) Threatened 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 

 

This component addresses the legal recognition and protection of individual and collective rights 

to biodiversity resources. In this iteration of the method, this component has been limited to 

examining the constitutional provisions affirming the right to a clean and healthy environment.  

In future iterations, additional guarantees should be examined, inter alia, the rules governing 

access to genetic resources, benefit sharing and more. Legal frameworks that clearly articulate 
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these rights reduce regulatory risk by providing a stable foundation for biodiversity governance, 

ensuring equitable access, and enabling enforcement51. 

Data name: State's Duty to Protect and Conserve Biodiversity 

Description: As the legislative power and ultimate authority over the territory and related ecosystems within 

its borders, the State is the main entity responsible for biodiversity protection and conservation. 

A State whose primary legislation guarantees the conservation of biodiversity and the protection 

of a healthy environment for everyone is considered a legal best practice  

Inquiries Inquiry 1. Constitutional protections. Does the constitution contain the right of the citizens to 

live in a clean and healthy environment? 

Inquiry 2. State's Duty to Protect and Conserve. Does the law require the State to protect and  

conserve biodiversity? 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 

 

Governance refers to the overall framework and processes for decision-making and 

implementation of policies related to the use and management of biodiversity. The institutions 

responsible for biodiversity conservation and management establish and enforce laws, policies, 

and standards to safeguard these vital resources. The presence of designated authorities ensures 

a focused and comprehensive approach to addressing various biodiversity-related risks. 

Additionally, collaboration among these entities is vital for the successful implementation of 

biodiversity conservation and management strategies. It ensures efficient resource allocation, 

data sharing, and timely response to emerging challenges. As such, the presence and coordination 

among authorities indicate lower regulatory risk.  

This series of inquiries seeks to evaluate the adequacy of a country's institutional and governance 

framework. Each Best Practice (BP) outlined here highlights a specific authority or governance tool 

considered key to managing biodiversity52. 

 

 
51 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/10.13140/RG.2.2.24812.94088 
52 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/10.13140/RG.2.2.24812.94088 



 

 

 

 
32 

Data name: Biodiversity Management Authority        

Description: The inquiries in this best practice assess whether the country in question has established an 

authority responsible for environmental management and conservation, and examine whether 

biodiversity falls within its remit. A single authority responsible for biodiversity management and 

conservation may reduce regulatory overlap, leading to a more efficient and cohesive regulatory 

framework for biodiversity and a lower regulatory risk for companies, as they may rely on 

streamlined processes, consistent enforcement, and enhanced clarity. 

Inquiries Inquiry 1. Existence of an Authority. Is there an authority responsible for environmental 

management and conservation? 

Inquiry 2. Biodiversity Management. Is biodiversity within its remit? 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 

 

Data name: Coordination among National Government Authorities 

Description: In a landscape occupied by multiple agencies, it is a legal best practice that powers and 

competencies related to biodiversity management and conservation are legally defined and 

clearly allocated among all those involved, and that all shared competencies have adequate 

procedures in place for their co-management. Experience in shared governance environments 

suggests that, in the absence of institutional coherence, there are two probable scenarios: either 

the efficiency and adequacy of actions taken are compromised by the uncoordinated efforts of 

the many co-responsible players, or there may be institutional paralysis where no action is taken 

at all. This set of inquiries assesses coordination at the national level. Collaborative efforts 

among national authorities ensure a unified approach to address biodiversity-related issues. A 

well-established collaborative framework in which agencies communicate and align their policies 

suggests lower regulatory risk, as a predictable regulatory framework allows companies to better 

anticipate regulatory changes and plan accordingly. 

Inquiries Inquiry 1. Sharing Responsibilities. If responsibilities are shared, is there a lead agency mandate? 

Inquiry 2. Coordination Mechanism for National Authorities. Are there laws coordinating 

national government authorities representing different sectors on biodiversity management? 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 
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Data name: Public Participation 

Description: Public participation entails engaging communities, stakeholders, and individuals in the 

management and conservation of biodiversity. It fosters inclusivity, transparency, and 

accountability in decision-making, acknowledging the diverse perspectives and interests of the 

public. The integration of public participation in biodiversity management can significantly 

impact regulatory risk, as active engagement - where the public is proactively consulted - ensures 

that decisions align with the community’s values and concerns. 

Participatory processes - particularly when also including vulnerable or under-represented 

groups - may also result in lower regulatory risk, as decisions, plans or laws adopted through 

public consultation are less likely to be challenged, leading to a clear and steady regulatory 

framework for businesses. 

Inquiries Inquiry 1. Public Participation Requirement. Is public participation required? 

Inquiry 2. Inclusion of Vulnerable or Under-Represented Groups. Is the participation of 

vulnerable groups mentioned explicitly in laws, plans, or within biodiversity management? 1) 

Women; 2) Minorities; 3) Indigenous Groups. 

Inquiry 3. Nature of Participation. What is the nature of the participatory process? 1) Decision-

making; 2) Consultative. 

Inquiry 4. Comprehensiveness. Are participatory processes envisaged in the context of EIAs? 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 
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Management instruments, in this context, refer to the strategies and tools used to regulate and 

optimize biodiversity resources. Common management instruments include management plans, 

transboundary mechanisms, community-based approaches, private ownership requirements, and 

more. The existence of instruments explicitly designed to deal with biodiversity indicates that the 

institutions charged with its management and protection are actively pursuing their 

responsibilities. In addition, if these management instruments coordinate with each other, this 

may be yet another sign of lower regulatory risk.  

This set of best practices more specifically examines the legal tools used to manage biodiversity 

resources, as the implementing vehicles for freshwater management, and to that extent, serving 

as another indicator of lower regulatory risk53.  

Data name: Monitoring of Biodiversity 

Description: A well-established monitoring system is crucial in identifying areas with risks for biodiversity. 

This is because it would help identify areas with particular vulnerabilities (endemic species, 

threatened species, over-extraction of natural resources, pollution spill, desertification…), or 

inadequate regulatory oversight. Laws and regulations help create a foundation for a monitoring 

system by addressing these vulnerabilities. Therefore, establishing responsible biodiversity 

usage practices and promoting conservation. 

Inquiries Inquiry 1. Requirements to Monitor Biodiversity. Are there monitoring requirements in place for 

biodiversity? 

Inquiry 2. Comprehensiveness. Does this include: Wetlands; Protected and Conserved Areas;  

Ecological connectivity; Threatened Species; Hunting; Invasive Species; Wild Plant; Forests;  

Grasslands and Savannahs; Marine-Related Activity; Freshwater-Related Activity; Pollution 

Activity; Wildlife Trade; Supply Chains; Human Wildlife Conflict 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 

  

  

 
53 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/10.13140/RG.2.2.24812.94088 
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Data name: Data Compilation and Sharing - National Level 

Description: National-level data compilation involves the systematic gathering and organization of 

information related to biodiversity. Simultaneously, data sharing refers to the dissemination of 

this information among relevant stakeholders, including government agencies, researchers, and 

the public. The compilation and sharing of data at 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. 

The effectiveness of biodiversity-related policies and the associated regulatory risk are 

inherently linked to the quality and availability of compiled data. When data compilation is 

thorough and information is shared transparently, regulatory risk is likely to decrease. 

Conversely, inadequate data practices may lead to uninformed decision-making and heightened 

regulatory uncertainties. 

Inquiries Inquiry 1. Legal Mandate to Compile Biodiversity-Related Data. Does the law mandate the 

compilation of biodiversity-related data at a national level? 

Inquiry 2. Legal Mandate to Make Data Publicly Available. Does the law require that biodiversity-

related data be made publicly available? 

Inquiry 3. Requirement to Share with National Agencies/Ministries. Does the law require the 

sharing of such data between national agencies / ministries, and the use of the data in the 

decision making of other agencies? 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 

 

Data name: Environmental Impact Assessments (EIA) and Strategic Environmental Assessments (SEA) 

Description: Environmental Impact Assessments identify and evaluate the potential environmental impacts, 

including those on biodiversity, of a proposed project or development (e.g. infrastructure, 

mining, or agriculture). Strategic Environmental Assessments operate at a broader level than 

EIAs, 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. 

EIA and SEA procedures are essential for integrating biodiversity concerns into project and policy 

planning. These assessments help to protect species and ecosystems, prevent environmental 

damage, and promote sustainable development. For companies, compliance with EIA and SEA 

requirements significantly reduces regulatory risks, such as legal actions, penalties, or project 

delays. In addition, EIAs and SEAs help businesses identify potential environmental risks prior to 

project implementation, enabling them to address those issues proactively 
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Inquiries Inquiry 1. Existence of EIA / SEA: Is there a dedicated law for EIA and SEA? 

Inquiry 2. EIA / SEA Criteria: Are there specific criteria outlined in the law that trigger the 

requirement for an EIA? 

Inquiry 3. Monitoring And Post-Project Assessment: Are there provisions for monitoring and 

post-project assessment to ensure that the predicted environmental impacts align with the 

actual outcomes? 

Inquiry 4. SEA implementation: Are there provisions to ensure incorporation of SEA 

considerations into multiple sectors? 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 

 

Data name: Offset Requirements 

Description: In environmental law, offset requirements are considered a legal best practice because they 

ensure that biodiversity losses from development are fully balanced or exceeded through 

conservation measures. A “no net loss” or “net 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. 

Including the mitigation hierarchy in EIA legislation — avoid, minimize, restore, then offset — is 

also recognized globally as the gold standard. It ensures offsets are a last resort rather than a 

first option, preventing irreversible biodiversity loss and promoting more responsible project 

planning. Embedding this sequence in law reflects alignment with international norms such as 

the Convention on Biological Diversity and IFC Performance Standards. 

Overall, these requirements strengthen environmental governance by making project impacts 

measurable, enforceable, and aligned with global best practices. They also enhance a 

jurisdiction’s reputation for sustainable development, reduce legal disputes, and protect 

ecological integrity while allowing for economic growth.  

Inquiries Inquiry 1. Existence. Does the law establish a biodiversity no net loss / net gain requirement? 

Inquiry 2. Comprehensiveness. Does the EIA legislation include a mitigation hierarchy approach 

to development?  

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 
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Data name: Protected Areas 

Description: Protected areas are often established to conserve critical habitats, endangered species, and 

ecosystems that are vulnerable to industrial and commercial activities. By legally requiring the 

identification and mapping of protected areas, it is possible to provide clear geographical 

boundaries of conservation zones where human activities are restricted or prohibited. Without 

clear identification and mapping, companies may unknowingly trespass on protected areas, 

possibly leading to penalties, revocation of permits, or forced cessation of operations. 

Degazetting refers to the process of removing or downgrading the legal protection of a 

designated protected area. Strict requirements for the degazetting of protected areas ensure 

that any decision to reduce or remove protections is carefully evaluated and justified, reducing 

the risk of biodiversity loss, as well as legal actions, liability for environmental damage, and 

reputational damage for companies. 

Inquiries Inquiry 1. Protected Area Identification and Mapping. Does the law require the identification and 

mapping of protected areas? 

Inquiry 2. Degazetting. Are the requirements for degazetting (which includes downsizing) and 

downgrading as stringent as the requirements for gazetting of a protected area? 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 

 

Data name: Protected Species Management 

Description: The establishment of a list of protected species is essential for biodiversity conservation, as strict 

regulations prohibiting negative impacts on listed species and their critical habitats help to 

ensure the survival of threatened and vulnerable species. International conventions, such as the 

Convention on Biological Diversity (CBD) and the Convention on International Trade in 

Endangered Species of Wild Fauna and Flora (CITES), emphasize the importance of identifying 

and safeguarding endangered species, alongside their ecosystems and habitats (CBD, Article 7, 

CITES, Article II). 

Inquiries  Inquiry 1. Listing requirement. Does the law establish a list of protected species? 

(presence/absence) 

Inquiry 2. Basis and Procedures. Does the law include any of the following elements? 1) 

Population Studies; 2) Listing Procedures; 3) Delisting Procedures; 4) Alignment with 

International Species Lists, including conventions. 

Inquiry 3. Prohibiting Impacts to Species. Does the law prohibit negative impacts to protected 

species? 

Inquiry 4. Prohibiting impacts to Critical Habitats. Does the law prohibit negative impacts to 

critical habitats of protected species? 
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Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 

 

This set of best practices focuses on the subnational laws that regulate and manage biodiversity 

resources. Subnational legislation, particularly in larger countries with high biodiversity, is crucial 

for effective management. Given the diverse geography and unique challenges, subnational 

authorities are better positioned to address regional issues and formulate tailored regulations. 

This leads to a reduction in regulatory risk, as tailored regulations imply an adaptive legislative 

framework and a better fit to local resource needs.  

Furthermore, coordination between subnational authorities and collaboration with national 

agencies are essential for a cohesive and comprehensive approach to biodiversity governance. 

This ensures streamlined policies that consider both local context and broader national goals, 

therefore, reducing regulatory risk54.  

Data name: Requirement to Meet National Standards 

Description: Subnational 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 

autonomy granted to subnational authorities in regulating biodiversity introduces both 

opportunities and risks. Lower regulatory risk may be associated with clear and comprehensive 

subnational biodiversity laws that align with national standards. Conversely, if subnational 

authorities lack the necessary regulatory tools or if their laws conflict with national legal 

frameworks, it can contribute to increased regulatory risk and challenges in achieving effective 

biodiversity management. 

Inquiries Inquiry 1. National Standards. Is subnational biodiversity law required to meet national 

standards? (presence/absence);  

Inquiry 2. Subnational Biodiversity Law Power. Does the subnational authority have the power 

to independently regulate? (presence/absence);  

Inquiry 3. Content of Power. If independent, does it specifically include: Not Applicable; 

Biodiversity Conservation and Management; Ecosystem Conservation and Management; 

Protected Species Management; Pollution Management; Land Use and Zoning; Identification of 

Protected Areas 

 
54 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/10.13140/RG.2.2.24812.94088 



 

 

 

 
39 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 

 

Data name: Coordination Among Local and National Authorities 

Description: 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. 

Adequate coordination mechanisms contribute to effective processes, reduced conflicts, and 

improved regulatory compliance. When local authorities coordinate effectively with each other 

and with national bodies, there is a greater likelihood of aligning local legislation with national 

standards, minimizing regulatory inconsistencies, and possibly lowering the overall regulatory 

risk. 

Inquiries Inquiry 1. Coordination Mechanism for Local Authorities. Are there laws to coordinate between 

local government authorities representing different sectors on biodiversity management? 

 

Inquiry 2. Coordination Mechanism with National Authorities. Are there laws requiring 

coordination between local government authorities and national authorities? 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 

Offenses and penalties serve as vital tools in promoting responsible behavior, deterring pollution, 

and ensuring compliance with biodiversity management regulations. When regulations are explicit 

and consequences for non-compliance well-defined, individuals and other parties can anticipate 

the legal implications of their actions. Therefore, the presence of well-established offenses and 
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penalties minimizes regulatory risk, fostering a predictable and stable environment for both 

private entities and regulatory bodies.  

This set of best practices assesses whether the standards and procedures hold companies liable 

for biodiversity-related offenses as well as the associated penalties55.  

Data name: Pollution Crimes 

Description: 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 change, as it degrades 

habitats through contamination of air, water, and soil and threatens the survival of several 

species. Strict and adequate penalties to prevent and control pollution help protect biodiversity 

and ecosystems, and ensure that businesses operate sustainably and ethically. By violating 

pollution legislation, companies may not only face significant penalties, but also major 

environmental clean-up costs 

Inquiries Inquiry 1. Offense Type. Does the law impose penalties for pollution? 

 

Inquiry 2. Comprehensiveness. Do penalties include? (content assessment)  1) Monetary Fines; 

2) Criminal Sanctions 

Inquiry 3. Legal Entity Liability. Do these penalties apply to legal entities? 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 

 

Data name: Habitat Destruction 

Description: 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. In 

addition, international conventions such as the Convention on Biological Diversity and the 

Ramsar Convention specifically address the protection of national habitats and ecosystems, thus 

setting international standards on the matter and imposing international obligations on their 

parties. As habitat destruction may lead to the extinction of species and loss of biodiversity, it is 

important that national legal systems impose strict penalties to enforce international 

conventions, protect natural habitats and ecosystems, and ensure that businesses operate 

sustainably and ethically. 

 
55 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/10.13140/RG.2.2.24812.94088 
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Inquiries Inquiry 1. Offense Type. Does the law impose penalties for illegal habitat destruction? 

Inquiry 2. Comprehensiveness. Do penalties include: 1) Monetary Fines; 2) Criminal Sanctions 

Inquiry 3. Legal Entity Liability. Do these penalties apply to legal entities? 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

 

 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 

Data name: Violation of invasive species prohibitions 

Description: 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. These species are often introduced into new environments by human-related 

activities such as international trade, deliberate introduction, travel, and, notably, transported in 

the ballast water used by container ships. In this regard, the Convention on Biological Diversity 

specifically states that its parties shall prevent the introduction of, control or eradicate those 

alien species which threaten ecosystems, habitats or species (Article 8(h)). 

Inquiries Inquiry 1 . Offense Type. Does the law impose penalties for the introduction or illegal activities  

involving invasive species? 

Inquiry 2. Comprehensiveness. Do penalties include? 1) Monetary Fines; 2) Criminal Sanctions 

Inquiry 3. Legal Entity Liability. Do these penalties apply to legal entities? 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 
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Data name: Violation of EIA requirements 

Description: 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. By using EIA both 

environmental and economic benefits can be achieved, such as reduced cost and time of project 

implementation and design, avoided treatment/clean-up costs and impacts of laws and 

regulations (UNEP). In this regard, the Convention on Biological Diversity specifically states that 

its parties shall introduce appropriate procedures requiring EIA of its proposed projects that are 

likely to have significant adverse effects on biological diversity with a view to avoiding or 

minimizing such effects and, where appropriate, allow for public participation in such 

procedures (Article 14(1)(a)). 

Inquiries Inquiry 1. Offense Type. Does the law impose penalties for not carrying out or incorrectly 

implementing EIA processes? 

Inquiry 2 . Comprehensiveness. Do penalties  include? 1) Monetary Fines; 2) Criminal Sanctions 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (Legal Atlas Value) 

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) 

 

The effectiveness of well written, best practice regulation will depend on how well the regulation 

is implemented within a country. Factors such as corruption and lack of effective bureaucracy can 

undermine the benefit of existing regulation. This category compromises the indicators, both 

derived from the World Bank Worldwide Governance Indicators: 1) Effective Policy Formulation 

and 2) Respect for Institutions. As described earlier, this category is used as an adjusting factor for 

the calculation of the final Regulatory Deficiency Risks. 
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Data name: Effective Policy Formulation 

Description: Effective policy formulation from the World Bank Worldwide Governance Indicators56 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). 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 
Risk value Threshold  

1 – Very Low Risk  ≥ 1.5 

2 – Low Risk  ≥ 0.5 - 1.49 

3 – Moderate Risk  ≥ -0.5 - 0.49 

4 – High Risk  ≥ -1.5 - -0.49 

5 – Very High Risk < -1.5 

 

Data name: Respect for Institutions 

Description: Respect for institutions from the World Bank Worldwide Governance Indicators57 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). 

Original data 

format/resolution 

Country-level 

Assessment unit for 

aggregation 

HydroBASINS level 7 

Zonal statistic Direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 
Risk value Threshold  

1 – Very Low Risk  ≥ 1.5 

2 – Low Risk  ≥ 0.5 - 1.49 

3 – Moderate Risk  ≥ -0.5 - 0.49 

4 – High Risk  ≥ -1.5 - -0.49 

5 – Very High Risk < -1.5 

 
56 World Bank (2025) ‘Worldwide Governance Indicators: Composite Indicators of Governance in More than 200 

Economies.’ https://www.worldbank.org/en/publication/worldwide-governance-indicators 
57 World Bank (2025) ‘Worldwide Governance Indicators: Composite Indicators of Governance in More than 200 

Economies.’ https://www.worldbank.org/en/publication/worldwide-governance-indicators 
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In the WWF Risk Filter Suite, Reputational Risk is 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. Note, that because Reputational Risk considers 

perception of impacts, a private sector actor may experience high reputational risk in an area even 

if realized impacts are reduced through operational strategies. 

Reputational Risk in the WWF Biodiversity Risk Filter considers three categories: 1) Pressures on 

Biodiversity; 2) Environmental Factors; 3) Socioeconomic Factors. 

Direct drivers or pressures are drivers that unequivocally affect biodiversity and ecosystem 

processes58, such as pollution and land use change. Businesses operating in areas experiencing 

high pressures on biodiversity may be perceived as negatively impacting nature and people. This 

risk category within the WWF BRF comprises the indicators: 1) Land, Freshwater and Sea Use 

Change, 2) Forest Canopy Loss, 3) Invasive Species and 4) Pollution.  

 

Land-use change is the major human influence on habitats and can include the conversion of land 

cover (e.g., expansion of cropland), changes in the spatial configuration of the landscape (e.g., 

fragmentation of habitats), or changes in the management of the ecosystem or agro-ecosystem 

(e.g., through the intensification of agricultural management or forest harvesting)59. Here, we only 

include metrics for the first two, as there is currently no available global data set for changes in 

the management of ecosystems or agro-ecosystems.  

Please note that this is a multi-metric indicator. To produce a final 'Land, Freshwater and Sea Use 

Change’ indicator, risk values were calculated separately for terrestrial/freshwater and marine 

areas. In the first case, the terrestrial and freshwater metrics were aggregated into a single value 

using the arithmetic mean. For marine areas, the same was done to combine the two underlying 

metrics. 

 

 

 

 

 

 
58 IPBES (2022) ‘Models of Drivers of Biodiversity and Ecosystem Change’ https://ipbes.net/models-drivers-biodiversity-

ecosystem-change 
59 IPBES (2022) ‘Models of Drivers of Biodiversity and Ecosystem Change’ https://ipbes.net/models-drivers-biodiversity-

ecosystem-change 
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Data name: GLAD Cropland Expansion 

Description: To calculate this indicator global maps of cropland extent gain published by Potapov et al. 

(2022)60 were used to assess conversion of land cover between 2000 and 2019. 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.   

Original data 

format/resolution 

Raster, ~30m grid 

 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Mean value 

Risk value 

calculation: 

Risk value Threshold (% cropland expansion ) 

1 – Very Low Risk  0-1  

2 – Low Risk  >1-3  

3 – Moderate Risk  >3-6  

4 – High Risk  >6-12  

5 – Very High Risk >12  

 

This indicator has already been calculated in the WWF Water Risk Filter (B16_4. River 

Fragmentation) and has been integrated into the WWF Biodiversity Risk Filter without changes. For 

more information, please consult the WWF WRF Indicator Documentation61 or visit the WWF Water 

Risk Filter directly.   

 

Data name: Cumulative Human Impact on the Global Ocean 

Description: This indicator is based on a cumulative human impact (CHI) model62, which identifies the areas 

of most and least anthropogenic impact in global oceans. The model considers, in total, 19 

stressors and 20 ecosystem types, being stressors weighted differently in order to account for 

the sensitivity of specific ecosystem types to various stressors.  

Original data 

format/resolution 

Raster, ~5km grid 

 

Assessment unit for 

aggregation 

FAO Statistical Fishing Areas (marine – high seas); 

Marine Ecoregions of the World (marine – coastal areas) 

Zonal statistic For this WWF RFS indicator, the raster pixels classified into the 5 thresholds defined by the author are 

directly translated into the WWF RFS risk levels. The final risk value for each marine assessment unit then 

represents the median value of the pixels within its boundaries. 

Risk value 

calculation: 

Risk value Threshold (defined by authors) 

1 – Very Low Risk  least impacted 10% areas 

2 – Low Risk  least impacted 11% - 25% areas 

3 – Moderate Risk  all other areas 

4 – High Risk  most impacted 11% - 25% areas 

5 – Very High Risk most impacted 10% areas 

  

 
60 Potapov, P. et al. (2022) ‘Global Maps of Cropland Extent and Change Show Accelerated Cropland Expansion in the 

Twenty-First Century’ https://doi.org/10.1038/s43016-021-00429-z 
61 WWF (2026) ‘WWF Water Risk Filter Indicator Documentation Version 3.0’ https://doi.org/10.5281/zenodo.22275570 
62 Stock, A. et al. (2018) ‘Uncertainty Analysis and Robust Areas of High and Low Modeled Human Impact on the Global 

Oceans.’ https://doi.org/https://doi.org/10.1111/cobi.13141 

https://riskfilter.org/water/explore/map
https://riskfilter.org/water/explore/map
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Data name: OHI Marine Habitat Trends 

Description: OHI's trend metrics are derived from habitat condition data used under both RFS "Ecosystem 

Condition" indicators63. In general, the original datasets include both positive and negative 

trends. For building this indicator within the WWF BRF, only negative trends are taken into 

consideration (being no or positive changes therefore considered as ’very low risk’). As done for 

the metric ’Habitat Condition (marine)’, we obtain a single ’habitat trend’ value by calculating 

the mean between all habitat types and then convert the resulting value into 1-5 risk values. 

Original data 

format/resolution 

Exclusive Economic Zones (EEZ) 

Assessment unit for 

aggregation 

Marine Ecoregions of the World (marine – coastal areas)  

Zonal statistic Area-weighted mean 

Risk value 

calculation: 

Risk value Quantiles (even) Threshold (OHI trend score) 

1 – Very Low Risk  <20th  ≤ -0.03  -  0  

2 – Low Risk  20th - 40th  > -0.05  -  -0.03  

3 – Moderate Risk  40th - 60th  >  -0.08  -  -0.05 

4 – High Risk  60th - 80th  >  -0.13 -  -0.08 

5 – Very High Risk >80th  ≤  -0.13 

 

Habitat loss is one of the biggest threats to biodiversity and is the number one reason species go 

extinct. Around half of the world's original forests have disappeared, and they are still being 

removed at a rate 10x higher than any possible level of regrowth. As tropical forests contain at 

least half the Earth's species, the clearance of some 17 million hectares each year is a dramatic 

loss. 

Data name: Forest Canopy Loss 

Description: For this indicator, tree cover loss was applied as a proxy to represent catchment ecosystem 

services degradation 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.’s64 global Landsat data at 

a 30-meter spatial resolution to characterize forest cover and change. The authors defined 

trees as vegetation taller than 5 meters in height, and forest cover loss as a stand-replacement 

disturbance, or a change from a forest to non-forest state, during the period 2000 – 2024. 

Original data 

format/resolution 

Raster, 30m grid 

 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Mean value 

Risk value 

calculation: 

Risk value Threshold (% tree cover loss ) 

1 – Very Low Risk  < 1% 

2 – Low Risk  > 1-2% 

3 – Moderate Risk  > 2-5%  

4 – High Risk  > 5-20% 

5 – Very High Risk >20% 

 
63 Halpern, B.S. et al. (2012) ‘An Index to Assess the Health and Benefits of the Global Ocean’ 

https://doi.org/10.1038/nature11397 
64 Hansen, M.C. et al. (2013) ‘High-Resolution Global Maps of 21st-Century Forest Cover Change’ 

https://doi.org/10.1126/science.1244693 
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Invasive species may be indigenous and/or exotic or alien. They can occur in terrestrial and aquatic 

ecosystems, both marine and freshwater, and can disrupt the ecological functioning of natural 

systems. Invasive species can out-compete local and indigenous species for natural resources, 

with negative implications for biodiversity. Invasive and alien species have been reported around 

the world, resulting in loss of biodiversity at local and regional scales and causing significant 

economic damage65.  

 

  

 Data name: CABI Invasive Species Compendium 

Description: The CABI Invasive Species Compendium66 is an extensive database that provides detailed 

coverage of invasive pests, plants, fungi and animal diseases to help support decision-making 

in invasive species management worldwide. CABI data records the presence of invasive species 

at a national and, in some countries, subnational level, including differentiation between island 

and mainland regions. Marine areas are separated into 17 separate marine zones (e.g. 

Southeast Pacific, Southwest Pacific).To convert CABI data to standard WWF BRF risk values, 

the number of unique invasive species was counted within each available national/subnational 

area and marine region, not considering species identified as exterminated or naturalized. 

Original data 

format/resolution 

Country-level (subnational for few specific cases) 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

FAO Statistical Fishing Areas (marine – high seas); 

Marine Ecoregions of the World (marine – coastal areas) 

Zonal statistic Terrestrial arreas: direct translation of country-level data into HydroBASINS level 7 

Marine areas: area-weighted mean 

 

Risk value 

calculation: 

Risk value Quantiles (even) Threshold (# of invasive species) 

1 – Very Low Risk  <20th  ≤ 206 

2 – Low Risk  20th - 40th >206 - 420 

3 – Moderate Risk  40th - 60th >420 - 590 

4 – High Risk  60th - 80th >590 - 953 

5 – Very High Risk >80th >953 

 
 
 

Pollution is an important driver of biodiversity and ecosystem change throughout all biomes, with 

particularly devastating direct effects on freshwater and marine habitats67. The WWF BRF focuses 

on nutrient, chemical/pesticide, plastic and air pollution. 

 

 

 
65 IPBES (2022) ‘Models of Drivers of Biodiversity and Ecosystem Change’ https://ipbes.net/models-drivers-biodiversity-

ecosystem-change 
66 CABI (2024) CABI Compendium Data https://www.cabidigitallibrary.org/journal/cabicompendium 
67 IPBES (2022) ‘Models of Drivers of Biodiversity and Ecosystem Change’ https://ipbes.net/models-drivers-biodiversity-

ecosystem-change 
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Please note that this is a multi-metric indicator. To produce a final 'Pollution’ indicator, risk 

values were calculated separately for terrestrial/freshwater and marine areas. 

 

For terrestrial/freshwater environments, the following stepwise approach is applied:  

1. Terrestrial Nitrogen and Phosphorus pollution are aggregated into a single Terrestrial 

Nutrient Pollution Metric using the by the 75th percentile. 

2. The maximum value between terrestrial and freshwater nutrient pollution is extracted 

3. The arithmetic mean between nutrient and pesticide pollution is calculated 

4. GHG and non-GHG pollutants are aggregated into a single Air Pollution metric using 

the maximum value. 

5. The arithmetic mean between the plastic pollution, air pollution and combined 

nutrient/pesticide pollution metrics is calculated 

 

For marine areas, the arithmetic mean of all marine metrics (nutrient, chemical and plastic 

pollution) is calculated.  

 

At a global level, the atmospheric deposition of nitrogen has been recognized as one of the most 

important threats to the integrity of global biodiversity. Once nitrogen is deposited on terrestrial 

ecosystems, a cascade of effects can occur that often leads to overall declines in biodiversity. 

Within terrestrial biomes, nitrogen deposition through fossil fuels and fertilizer use has been 

found to impede decomposition and slow microbial growth, with several implications for 

terrestrial biodiversity. Additionally, mostly due to the worldwideuse use of fertilizers, large 

amounts of both Nitrogen and Phosphorus are introduced into the environment and represent a 

great source of nutrient pollution, which can ultimately reach riverine and marine systems 68.   

 
Data name: FAO Stat Fertilizers by Nutrient 

Description: FAO69 provides data on both total nitrogen and phosphorus use per cropland area (ha) at the country-level. 

Both are combined to derive an indicator for terrestrial nutrient pollution. 

Original data 

format 

Country-level 

Assessment unit 

for aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

 

Risk value Quantiles (uneven) N (total use kg/ha) P (total use kg/ha) 

1 – Very Low Risk  <50th  0 - 35.9 0 - 10.6 

2 – Low Risk  50th - 75th <35.9 - 69.9 <10.6 - 18.4 

3 – Moderate Risk  75th - 90th < 69.9- 120.48 <18.4- 36.9 

4 – High Risk  90th - 95th <120.48 - 151.9 <36.9 - 57.1 

5 – Very High Risk >95th <151.9 <57.1 

 

 

 
68 IPBES (2022) ‘Models of Drivers of Biodiversity and Ecosystem Change’ https://ipbes.net/models-drivers-biodiversity-

ecosystem-change 
69 FAO (2022) ‘Nutrient Nitrogen N’ https://www.fao.org/faostat/en/#data/RFN 
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While terrestrial ecosystems have been affected by nitrogen-phosphorous fertilizers, these have 

had a far more pernicious effect on the biodiversity of freshwater and marine habitats, leading to 

eutrophication and hypoxic or ‘dead’ zones that support no aquatic life. Eutrophication and 

acidification occur when nitrogen and phosphorous are introduced, allowing algal blooms to 

proliferate which deplete the water of oxygen and which are frequently toxic70.  

 
Data name: McDowell et al. (2020) Freshwater nutrient concentrations 

Description: Using predictive models, McDowell et al. (2020)71 projected median concentrations for total 

nitrogen concentrations during the growing season for catchments across the globe. 

Original data 

format/resolution 

HydroBASINS level 4 

 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic direct translation of HydroBASINS level  4 data into HydroBASINS level 7 

Risk value 

calculation: 

Risk value Threshold (concentration  - mg/L ) 

1 – Very Low Risk  <=0.4 

2 – Low Risk  >0.4-0.8  

3 – Moderate Risk  >0.8-1.6 

4 – High Risk  >1.6-2.6  

5 – Very High Risk >2.6 

 

As with freshwater ecosystems, nitrogen and phosphorous pollution has led to eutrophication and 

hypoxic or ‘dead’ zones, caused by algal blooms72.  

Data name: OHI Marine Nutrient Pollution 

Description: 
Halpern et al. (2019) produced an impact score for nutrient pollution (from fertilizer runoff) as part 

of their analysis on human impact on the world’s oceans73.  Results are rescaled by the authors to 

provide an impact score varying from 0 to 1. 

Original data 

format 

Exclusive Economic Zone (EEZ) 

Assessment unit 

for aggregation 

Marine Ecoregions of the World (marine – coastal areas) 

 

Zonal statistic Area-weighted mean 

Risk value 

calculation: 

 

Risk value Quantiles (even) Threshold (impact score, 0-1) 

1 – Very Low Risk  <20th  0 - 0.003 

2 – Low Risk  20th - 40th <0.003 - 0.014 

3 – Moderate Risk  40th - 60th <0.014 - 0.026 

4 – High Risk  60th - 80th <0.026 -  0.043 

5 – Very High Risk >80th <0.043 - 0.155 

 
70 IPBES (2022) ‘Models of Drivers of Biodiversity and Ecosystem Change’ https://ipbes.net/models-drivers-biodiversity-

ecosystem-change 
71 McDowell, R.W. et al. (2020) ‘Global Mapping of Freshwater Nutrient Enrichment and Periphyton Growth Potential’ 

https://doi.org/10.1038/s41598-020-60279-w 
72 IPBES (2022) ‘Models of Drivers of Biodiversity and Ecosystem Change’ https://ipbes.net/models-drivers-biodiversity-

ecosystem-change 
73 Halpern, B.S. et al. (2019) ‘Recent Pace of Change in Human Impact on the World’s Ocean’ 

https://doi.org/10.1038/s41598-019-47201-9 
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Data name: OHI Marine Chemical Pollution 

Description: 
Halpern et al. (2019)74 produced an impact score for coastal chemical pollution as part of their 

analysis on human impact on the world’s oceans. This score is derived from modeled land-based 

organic pollution (pesticide data), land-based inorganic pollution (using impermeable surfaces as a 

proxy), and ocean pollution (shipping and ports). Results are rescaled by the authors to provide an 

impact score varying from 0 to 1. 

Original data 

format 

Exclusive Economic Zone (EEZ) 

Assessment unit 

for aggregation 

Marine Ecoregions of the World (marine – coastal areas) 

 

Zonal statistic Area-weighted mean 

Risk value 

calculation: 

 

Risk value Quantiles (even) Threshold (impact score, 0-1) 

1 – Very Low Risk  <20th  0 - 0.077 

2 – Low Risk  20th - 40th < 0.077 - 0.109  

3 – Moderate Risk  40th - 60th <0.109  - 0.161 

4 – High Risk  60th - 80th < 0.161 - 0.221 

5 – Very High Risk >80th <0.221 - 0.467 

 

Data name: FAO Stat Pesticide Use 

Description: FAO75 provides data on pesticide use per cropland area (ha) at the country-level, which is used to 

derive an indicator for terrestrial pesticide pollution. 

Original data 

format 

Country-level 

Assessment unit 

for aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic direct translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

 

Risk value Quantiles (even) Threshold (total use kg/ha) 

1 – Very Low Risk  <20th  0 - 0.54    

2 – Low Risk  20th - 40th <0.54  - 1.29 

3 – Moderate Risk  40th - 60th <1.29  - 3.19 

4 – High Risk  60th - 80th <3.19  - 6.89 

5 – Very High Risk >80th <6.89 - 38.77 

 

This indicator has already been calculated in the WWF WRF (B4_8 Plastics) and has been integrated 

into the WWF BRF without changes. For more information, please consult the WWF WRF Indicator 

Documentation76 or visit the WWF Water Risk Filter directly. 

 

 

 
74 Halpern, B.S. et al. (2019) ‘Recent Pace of Change in Human Impact on the World’s Ocean’ 

https://doi.org/10.1038/s41598-019-47201-9 
75 FAO (2020) ‘Pesticide Use per Area of Cropland’ https://www.fao.org/faostat/en/#data/RP 
76 

 WWF (2026) ‘WWF Water Risk Filter Indicator Documentation Version 3.0’ https://doi.org/10.5281/zenodo.22275570 

https://riskfilter.org/water/explore/map
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To gain the most accurate information on marine plastics pollution, two datasets that do not 

overlap spatially were combined: River Plastic Emissions are used to generate risk values for 

coastal areas, whereas Ocean Floating Plastics covers high-seas. 

Data name: River Plastic Emissions  

Description: Lebreton et al. (2017)77 produced a dataset on river plastic emissions to the world’s oceans. It 

is estimated that between 1.15 and 2.41 million tones of plastic waste currently enters the 

ocean every year from rivers. 

Original data 

format/resolution 

Raster, ~ 90km grid 

Assessment unit for 

aggregation 

Marine Ecoregions of the World (marine – coastal areas) 

Zonal statistic Maximum value 

Risk value 

calculation: 

Risk value Threshold (emissions from rivers in metric tons/year) 

1 – Very Low Risk  0 

2 – Low Risk  >0-10 

3 – Moderate Risk  >10-100 

4 – High Risk  >100-1000 

5 – Very High Risk >1000 

 

Data name: Ocean Floating Plastics 

Description: Eriksen et al. (2023)78 produced a dataset on floating ocean plastics using over 11,000 

observations. Only the observations after 2005 were taken into account here to ensure that no 

historical plastic hotspots were flagged as current problem areas. 

Original data 

format/resolution 

Point data 

Assessment unit for 

aggregation 

FAO Statistical Fishing Areas (marine – high seas) 

Zonal statistic Mean value 

Risk value 

calculation: 

Risk value Threshold (# of micro- and macro-plastics per km²) 

1 – Very Low Risk  0 - 182832.1 

2 – Low Risk   182832.1 - 617261 

3 – Moderate Risk  617261.0 - 1307995.9 

4 – High Risk  1307995.9 - 3775835.4 

5 – Very High Risk 3775835.4 - 10212110.5 

 

 

 

 

 

 

 

 
77 Lebreton, L.C.M. et al. (2017) ‘River Plastic Emissions to the World’s Oceans’ https://doi.org/10.1038/ncomms15611 
78 Eriksen, M. et al. (2023) ‘A Growing Plastic Smog, Now Estimated to Be over 170 Trillion Plastic Particles Afloat in the 

World’s Oceans—Urgent Solutions Required’ https://doi.org/10.1371/journal.pone.0281596 
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For a more comprehensive overview on air pollution, this metric is composed of two submetrics: 

non-GHG air pollutants and GHG pollutants. For creating a single “Air Pollution” Metric, the 

maximum of the two values is considered. 

Data name: JRC EDGAR Emissions Data – Global Air Pollutant Emission 

Description: EDGARv8.1 provides emissions for the air pollutants (SO2, Nox, CO, NMVOC, NH3, PM10, PM2.5, 

BC, OC) from 1970 to 2022 by sector and country, including annual time series and emission 

gridmaps79. Within the WWF RFS, we extract the same air quality components as used under the 

indicator Air Quality (2.3), for all sectors, considering the latest available year (2022). Please note 

that, given the large differences between air pollution patterns across terrestrial and marine 

areas, the breaks are calculated separately for each case. 

Original data 

format 

Raster, ~100km grid 

Zonal statistic Maximum value (for individual metrics) 

Assessment unit 

for aggregation 

HydroBASINS level 7 (terrestrial) 

Risk value 

calculation: 

 

Risk value Quantiles (uneven) PM2.5 (ton/year) PM10 (ton/year) 

1 – Very Low Risk  <50th  ≤ 10.24 ≤ 14.52 

2 – Low Risk  50th – 75th > 10.24 – 97.15 > 14.52 – 155.93 

3 – Moderate Risk  75th – 90th > 97.15 – 483.69 > 155.93 – 787.28 

4 – High Risk  90th – 95th > 483.69 – 1072.30 > 787.28 – 1783.93 

5 – Very High Risk >95th > 1072.30 > 1783.93 

Risk value SO2 (ton/year) NOx (ton/year) CO (ton/year) 

1 – Very Low Risk  ≤ 7.82 ≤ 52.89 ≤ 179.89 

2 – Low Risk  > 7.82 – 89.84 > 52.89 – 237.71 > 179.89 – 1182.36 

3 – Moderate Risk  > 89.84 – 919.13 > 237.71 -  1212.14 > 1182.36 – 5240.07 

4 – High Risk  > 919.13 – 3943.28 > 1212.14 -  3512.49 > 5240.07 – 11215.60 

5 – Very High Risk > 3943.28 >  3512.49 > 11215.60 

Assessment unit 

for aggregation 

Marine Ecoregions of the World (marine – coastal areas) 

FAO Statistical Fishing Areas (marine – high seas) 

Risk value 

calculation: 

 

Risk value Quantiles (uneven) PM2.5 (ton/year) PM10 (ton/year) 

1 – Very Low Risk  <50th  ≤ 93.15 ≤ 116.14 

2 – Low Risk  50th – 75th > 93.15 – 1423.90 > 116.14 – 2141.78 

3 – Moderate Risk  75th – 90th > 1423.90 – 4406.71 > 2141.78 – 8688.84 

4 – High Risk  90th – 95th > 4406.71 – 10989.18 > 8688.84 – 20052.38 

5 – Very High Risk >95th > 10989.18 > 20052.38 

Risk value SO2 (ton/year) NOx (ton/year) CO (ton/year) 

1 – Very Low Risk  ≤ 404.59 ≤ 754.02 ≤ 680.59 

2 – Low Risk  > 404.59 – 8471.71 > 754.02 – 7270.15 > 680.59 – 13985.45 

3 – Moderate Risk  > 8471.71 – 39387.40 > 7270.15 – 19692.00 > 13985.45 – 80801.70 

4 – High Risk  
> 39387.40 – 

77126.69 
> 19692.00-42400.55 

> 80801.70 – 206302.50 

5 – Very High Risk > 77126.69 > 42400.55 > 206302.50 

    
 
 
 
 
 

 

 
79 Crippa, M. et al. (2024) ‘EDGAR v8.1 Global Air Pollutant Emissions (1970–2022). European Commission, Joint Research 

Centre.’ https://edgar.jrc.ec.europa.eu/dataset_ap85 
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Data name: JRC EDGAR Emissions Data – Global Air Pollutant Emission 

Description: EDGAR_2025_GHG provides emissions of the three main greenhouse gases (CO2, CH4, N2O) and 

fluorinated gases per sector and country, including annual time series and emission gridmaps80.  

Within the WWF RFS, we use the aggregated layer coprising the three main GHG, for all sectors, 

considering the latest available year (2024). 

Original data 

format 

Raster, ~100km grid 

Assessment unit 

for aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Maximum value (for individual metrics) 

Risk value 

calculation: 

 

Risk value Quantiles (uneven) Threshold (ton/year) 

1 – Very Low Risk  <50th  ≤ 15438.80 

2 – Low Risk  50th – 75th > 15438.80 – 91244.35 

3 – Moderate Risk  75th – 90th > 91244.35 – 736378.60 

4 – High Risk  90th – 95th > 736378.60 – 2372944 

5 – Very High Risk >95th > 2372944.00 

 

‘Environmental Factors’ identifies areas that overlap with ecologically sensitive locations, defined 

due to factors such as ecological uniqueness or pristine condition. Businesses operating in or near 

ecologically sensitive locations may be perceived as negatively impacting nature and people. This 

risk category within the WWF BRF comprises the indicators: 1) Protected/Conserved Areas, 2) Key 

Biodiversity Areas, 3) Wetlands of International Importance, 4) Other Important Delineated Areas, 

5) Ecosystem Condition (Intact) and 6) Range Rarity.  

 

Protected and conserved areas have long been considered the cornerstones of biodiversity 

conservation81, and have an important role to play in achieving many of the Aichi global 

biodiversity targets and the SDGs82 and in safeguarding the health of people and planet for 

generations to come83. Currently the WWF BRF only includes data on protected areas, as the global 

database on conserved areas (Other Area Based Effective Conservation Measures) is not yet 

globally representative.   

 

 

 

 

 

 
80 Crippa, M. et al. (2025) ‘GHG Emissions of All World Countries’ doi:10.2760/9816914, JRC143227 
81 IPBES (2019) ‘Global Assessment Report on Biodiversity and Ecosystem Services of the Intergovernmental Science-

Policy Platform on Biodiversity and Ecosystem Services’ https://doi.org/10.5281/zenodo.6417333 
82 Secretariat of the Convention on Biological Diversity (2020) ‘Global Biodiversity Outlook 5’ 

https://www.cbd.int/gbo/gbo5/publication/gbo-5-en.pdf 
83 UNEP-WCMC et al. (2021) ‘Protected Planet Report 2020’ https://livereport.protectedplanet.net/ 
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Data name: IBAT World Database of Protected Areas 

Description: 
For this indicator, UNEP-WCMC’s World Database of Protected Areas (WDPA) was used. It is the 

most authoritative source of data on protected areas globally. The full WDPA data used in the 

WWF BRF is available via IBAT84. 

To produce the WWF BRF indicator, the per cent coverage was found for each assessment unit 

(terrestrial and marine) by protected area IUCN Category I – IV, as well as not-categorized 

protected areas. Then, the percent coverage was found for each assessment unit (terrestrial and 

marine) by all other categories of protected area.  

Original data 

format/resolution 

Polygon data 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

FAO Statistical Fishing Areas (marine – high seas); 

Marine Ecoregions of the World (marine – coastal areas) 

Zonal statistic % overlap of protected areas with assessment units 

Risk value 

calculation: 

Risk value Threshold (% overlap) 

1 – Very Low Risk  0% overlap  

2 – Low Risk  >0-5% overlap with any PA   

3 – Moderate Risk  >5% overlap with any PA  

4 – High Risk  >5-30% overlap with PA I-IV + not 54ategorized  

5 – Very High Risk >30% overlap with PA I-IV + not categorized  

 

Data name: IBAT World Database of Key Biodiversity Areas 

Description: 
For this indicator, BirdLife International’s World Database of Key Biodiversity Areas has been 

used. Key biodiversity areas (KBAs) are the most important places in the world for species and 

their habitats. The KBA Programme supports the identification, mapping, monitoring and 

conservation of KBAs to help safeguard the most critical sites for nature on our planet – from 

rainforests to reefs, mountains to marshes, deserts to grasslands and to the deepest parts of 

the oceans. The full KBA data used in the WWF BRF is available via IBAT85. To produce the WWF 

BRF indicator, a 15km buffer was delineated around all global KBAs was created to account for 

any border discrepancies, and then the per cent coverage of each assessment unit (terrestrial 

and marine) was found for all KBAs. 

Original data 

format/resolution 

Polygon data 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

FAO Statistical Fishing Areas (marine – high seas); 

Marine Ecoregions of the World (marine – coastal areas) 

Zonal statistic % overlap of KBAs with assessment units (or their 15km buffer zones) 

Risk value 

calculation: 

Risk value Threshold (% overlap) 

1 – Very Low Risk  No overlap with 15km buffer around KBA; No overlap with KBA  

2 – Low Risk  Overlap with 15km buffer around KBA; No overlap with KBA  

3 – Moderate Risk  >0%-10% overlap with KBA  

4 – High Risk  >10%-50% overlap with KBA  

5 – Very High Risk >50% overlap with KBA  

 
84 IBAT ‘Integrated Biodiversity Assessment Tool (IBAT)’ https://ibat-

alliance.org/?utm_source=wwf&utm_medium=website&utm_campaign=BRF 
85 IBAT ‘Integrated Biodiversity Assessment Tool (IBAT)’ https://ibat-

alliance.org/?utm_source=wwf&utm_medium=website&utm_campaign=BRF 
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This indicator has already been calculated in the WWF WRF (B16_2 Wetlands of International 

Importance) and has been integrated into the WWF BRF without changes. For more information, 

please consult the WWF WRF Indicator Documentation86 or visit the WWF Water Risk Filter directly. 

 

This sub-category is based on areas other than protected and conserved areas (PA) and Key 

Biodiversity Areas (KBA), which have been delineated due to their contribution to different aspects 

of biodiversity. Reputational risk will be influenced heavily by proximity to PAs and KBAs, 

particularly as these two designations are used in corporate and financial safeguards (e.g., IFC 

PS6). However, the delineation of these areas is not yet complete, being restricted by 

administrative, logistical and funding constraints. For example, KBAs must be identified ‘bottom 

up’ by local experts, using detailed local data, meaning that many sites exist that may meet the 

KBA criteria but have not yet been formally identified. In addition, while KBAs represent the most 

significant sites for the global persistence of biodiversity, other areas of importance are highly 

important regionally or nationally, and for particular biomes such as marine or forests. This 

indicator therefore includes a range of other designations of importance. A detailed description 

of all source data is provided in the following subsections.   

 

Please note that this is a multi-metric indicator. To produce a final 'Other Important Delineated 

Areas’ indicator, risk values were calculated separately for terrestrial/freshwater and marine areas. 

On the first case, risk values were attributed conditionally depending on the overlap with “Intact 

Forest Landscape” or terrestrial/freshwater “WWF Global 200 Ecoregions” as detailed below. For 

marine areas, the same logic has been applied with “Vulnerable Marine Ecosystems”. and marine 

“WWF Global 200 Ecoregions”. 

 

Data name: GLAD Intact Forest Landscapes 

Description: An intact forest landscape (IFL) is a seamless mosaic of forest and naturally treeless ecosystems 

within the zone of current forest extent, which exhibits no remotely detected signs of human 

activity or habitat fragmentation and is large enough to maintain all native biological diversity, 

including viable populations of wide-ranging species. IFLs have high conservation value and are 

critical for stabilising terrestrial carbon storage, harbouring biodiversity, regulating hydrological 

regimes and providing other ecosystem functions87.  

 

 

 

 

 
86 WWF (2026) ‘WWF Water Risk Filter Indicator Documentation Version 3.0’ https://doi.org/10.5281/zenodo.22275570 
87 Potapov, P. et al. (2017) ‘The Last Frontiers of Wilderness. Tracking Loss of Intact Forest Landscapes from 2000 to 2013.’ 

https://intactforests.org/data.ifl.html 

https://riskfilter.org/water/explore/map
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Data name: WWF Global 200 Ecoregions 

 
WWF’s Global 200 project analysed global patterns of biodiversity to identify a set of the Earth's 

terrestrial, freshwater and marine ecoregions that harbour exceptional biodiversity and are 

representative of its ecosystems. Each of the Earth's ecoregions was placed within a system of 

30 biomes and biogeographic realms to facilitate a representative analysis. Biodiversity features 

were compared among ecoregions to assess their irreplaceability or distinctiveness. These 

features included species richness, endemic species, unusual higher taxa, unusual ecological or 

evolutionary phenomena and the global rarity of habitats. This process yielded 238 ecoregions 

– the Global 200 – 142 of which being terrestrial and 53 freshwater priority ecoregions88.  

Original data 

format/resolution 

Polygon data 

Assessment unit for 

aggregation 

HydroBASINS level 7 (terrestrial) 

Zonal statistic Binary overlap of delineated areas with assessment units (i.e. overlap/no overlap) 

Risk value 

calculation: 

Risk value Threshold (binary overlap) 

1 – Very Low Risk  No overlap  

2 – Low Risk    

3 – Moderate Risk  Overlap with WWF Global 200 (terrestrial or freshwater) 

4 – High Risk    

5 – Very High Risk Overlap with intact forest landscapes  

 

Data name: Vulnerable Marine Ecosystems (VMEs) 

Description: Vulnerable marine ecosystems (VMEs) are areas within the deep sea that are characterised by 

their high biodiversity and high vulnerability to disturbances and have been delineated following 

the FAO’s International Guidelines for the Management of Deep-sea Fisheries in the High Seas89. 

Examples include seamounts, hydrothermal vents, cold water corals and sponge fields.  

Data name: WWF Global 200 Ecoregions 

 
WWF’s Global 200 project analysed global patterns of biodiversity to identify a set of the Earth's 

terrestrial, freshwater and marine ecoregions that harbour exceptional biodiversity and are 

representative of its ecosystems. Each of the Earth's ecoregions was placed within a system of 

30 biomes and biogeographic realms to facilitate a representative analysis. Biodiversity features 

were compared among ecoregions to assess their irreplaceability or distinctiveness. These 

features included species richness, endemic species, unusual higher taxa, unusual ecological or 

evolutionary phenomena and the global rarity of habitats. This process yielded 238 ecoregions 

– the Global 200 – 43 of which being marine priority ecoregions90.  

Original data 

format/resolution 

Polygon data 

Assessment unit for 

aggregation 

FAO Statistical Fishing Areas (marine – high seas); 

Marine Ecoregions of the World (marine – coastal areas) 

Zonal statistic Binary overlap of delineated areas with assessment units (i.e. overlap/no overlap) 

Risk value 

calculation: 

Risk value Threshold (binary overlap) 

1 – Very Low Risk  No overlap  

2 – Low Risk   - 

3 – Moderate Risk  Overlap with WWF Global 200 (marine)   

4 – High Risk   - 

5 – Very High Risk Overlap with Vulnerable Marine Ecosystems   

 
88 Olson, D. et al. (2012) ‘The Global 200: Priority Ecoregions for Global Conservation. Annals of the Missouri Botanical 

Garden’ https://www.worldwildlife.org/publications/global-200 
89 FAO (2009) ‘International Guidelines for the Management of Deep-Sea Fisheries in the High Seas’ 

https://openknowledge.fao.org/handle/20.500.14283/i0816t 
90 Olson, D. et al. (2012) ‘The Global 200: Priority Ecoregions for Global Conservation. Annals of the Missouri Botanical 

Garden’ https://www.worldwildlife.org/publications/global-200 
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Reputational risk is likely to be higher in scapes that are still intact or connected, as the impact of 

corporate activities will be more significant, and of higher profile, due to greater social/cultural 

response and critique. This indicator aims to evaluate intactness and connectivity of ecosystems 

as a proxy for ecosystem condition, independent of any legal or administrative delineation. As 

ecosystem condition was already evaluated for the Physical Risk indicator S2_4 (Ecosystem 

Condition – Degraded), the same data and risk levels were applied here. However, while in S2_4 

low Physical Risk was associated with intact and connected ecosystems, here a high Reputational 

Risk is associated with intact and connected ecosystems. Thus, the inverse of the S2_4 indicator 

has been used here.   

 

Reputational Risk will likely be highest where corporate actions cause or contribute significantly to 

a species extinction. Range-size rarity is a measure of species endemism – a state of a species 

being found in a single and/or restricted geographic range.  

 
Data name: IBAT Range Rarity 

Description: 
This indicator specifies those areas where impact on a species might more easily cause or 

contribute to an extinction.   It is calculated from the area of the pixel divided by the area of the 

range for each species, i.e. the proportion of the species' range contained within the given pixel. 

These values are summed across all species to show the aggregate importance of each pixel to the 

species occurring there91. The newest version of the Range Rarity dataset now includes a much 

broader taxonomic coverage in comparison to previous releases, now including reptiles, 

anphibians, freshwater vertebrates and invertebrates. For this indicator, permission was given to 

utilise the IUCN Red List of Threatened Species data by IBAT92. 

Original data 

format 

Raster, ~10km grid 

Assessment unit 

for aggregation 

HydroBASINS level 7 (terrestrial); 

FAO Statistical Fishing Areas (marine – high seas); 

Marine Ecoregions of the World (marine – coastal areas) 

Zonal statistic Maximum value 

Risk value 

calculation: 

 

Risk value Quantiles (uneven) 
Threshold (maximum range rarity in assessment 

unit) 

1 – Very Low Risk  <50th  ≤ 0.0006 

2 – Low Risk  50th - 75th > 0.0006 - 0.0058 

3 – Moderate Risk  75th - 90th > 0.0058 - 0.0463 

4 – High Risk  90th - 95th > 0.0463 - 0.1348 

5 – Very High Risk >95th > 0.1348 

 

 

 
91 IUCN (2022) ‘The IUCN Red List of Threatened Species’ https://ibat-

alliance.org/?utm_source=wwf&utm_medium=website&utm_campaign=BRF 
92 IBAT ‘Integrated Biodiversity Assessment Tool (IBAT)’ https://ibat-

alliance.org/?utm_source=wwf&utm_medium=website&utm_campaign=BRF 
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Reputational risk can be driven by negative impacts on local socioeconomic conditions and the 

local prevalence of socioeconomic issues. Businesses operating in areas with poor local 

socioeconomic conditions may be perceived as negatively impacting nature and people. This risk 

category within the WWF BRF comprises the indicators: 1) Indigenous Peoples (IPs), Local 

Communities (LCs) Lands and Territories, 2) Resource Scarcity, 3) Labor/Human Rights and 4) 

Financial Inequality.  

Whilst global data on IPs and LCs lands and territories exists, it is currently not included in the 

WWF BRF. Nonetheless, we acknowledge the extreme relevance of the topic and aspire to 

incorporate a dedicated dataset in the future. Currently, users will encounter “missing data” (NA) 

on all terrestrial locations for this indicator. We encourage all companies and investors to conduct 

local research to identify and engage with all IPs and LCs located within the area of influence of a 

project or operation. Companies are also encouraged to refer to best practice resources such as 

the General Conference of the International Labour Organisation C16993, the International Finance 

Corporate Performance Standard 794 or the Taskforce on Nature-related Financial Disclosures 

Guidance on Engagement with Indigenous Peoples, Local Communities and Affected 

Stakeholders95. 

 

Sometimes named ‘the Big Three’, air, water, and food are essential for human survival. The WWF 

BRF measures two of the trifecta of indicators – water and air – estimating where the most basic 

conditions are at risk, which can compromise working conditions and could potentially reflect 

badly on companies operating in regions where these conditions might not be met. For upcoming 

developments, we intend to include a Food Security indicator to measure resource scarcity in a 

more complete manner. 

Please note that this is a multi-metric indicator. To produce a final 'Resource Scarcity’ indicator, 

the highest value of the underlying metrics was used. 

 

 

 

 

 
93 International Labour Organization (1989) ‘C169 - Indigenous and Tribal Peoples Convention, 1989 (No. 169)’ 

https://normlex.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:55:0::NO::P55_TYPE,P55_LANG,P55_DOCUMENT,P55_NODE:R

EV,en,C169,/Document 
94 IFC (2006) ‘Performance Standard 7 - Indigenous Peoples’ https://www.ifc.org/content/dam/ifc/doc/2000/2006-ifc-

performance-standard-7-en.pdf 
95 TNFD (2023) ‘Guidance on Engagement with Indigenous Peoples, Local Communities and Affected Stakeholders’ 

https://tnfd.global/publication/guidance-on-engagement-with-indigenous-peoples-local-communities-and-affected-

stakeholders/ 
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This indicator has already been calculated in the WWF Water Risk Filter (‘Risk Category 1: Water 

Availability’) and has been integrated into the WWF BRF without changes. For more information, 

please consult the WWF WRF Indicator Documentation96 or visit the WWF Water Risk Filter directly.  

 

This indicator has already been calculated in the WWF BRF  Physical Risk Category ‘Regulating and 

Supporting Services’. For more information, please refer to the indicator S2_3 Air Quality. 

 
  

Labor and human rights are at the basis of just working conditions for employees and the 

treatment of local stakeholders. The objective of labor and human rights risk management is to 

prevent, mitigate or end negative impacts of business activity on people97.  

Data name: V-Dem Civil Liberties index 

Description: The V-Dem civil liberties index98  provides an estimate of the extent to which people are free from 

government torture, political killings, and forced labor, they have property rights, and enjoy the 

freedoms of movement, religion, expression, and association. Within the WWF BRF, to account for 

uncertainty in the V-Dem index scores, the final value is the weighted mean of the 3 most recent 

years of data for each country, weighted by the inverse of the standard error provided by V-Dem. 

The most recent years will differ between countries. For overseas territories without any 

information, the risk value from the sovereign country were used (e.g. France for Mayotte). 

Original data 

format 

Country-level  

Assessment unit 

for aggregation 

HydroBASINS level 7 (terrestrial) 

 

Zonal statistic Inverse standard deviation weighted mean, followed by a direct translation of country-level data 

into HydroBASINS level 7 

Risk value 

calculation: 

 

Risk value Quantiles (uneven) Threshold (index scale) 

1 – Very Low Risk  <50th  0.9 

2 – Low Risk  50th - 75th 0.83 

3 – Moderate Risk  75th - 90th 0.66 

4 – High Risk  90th - 95th 0.36 

5 – Very High Risk >95th <0.35 

 

 

 
96 WWF (2026) ‘WWF Water Risk Filter Indicator Documentation Version 3.0’ https://doi.org/10.5281/zenodo.22275570 
97 Global Compact Network Germany (2021) ‘What Does Effective  Human Rights Risk  Management Look Like?’ 

https://www.globalcompact.de/fileadmin/user_upload/Dokumente_PDFs/DGCN_Insights_Series_HRDD_Risk_managemen

t.pdf 
98 Coppedge, M. et al. (2025) ‘V-Dem Country-Year Dataset V15" Varieties of Democracy (V-Dem) Project.’ 

https://doi.org/https://doi.org/10.23696/vdemds25. 

https://riskfilter.org/water/explore/map
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For companies, systemic financial inequality is a great source of risk. It threatens operations and 

has the potential to destabilise supply chains, trigger political instability and jeopardise their social 

licence to operate99.   

 

Data name: SWIID Gini Coefficient 

Description: The Standardized World Income Inequality Database (SWIID)100 assists in cross-national research by maximizing 

the 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.   

Original data 

format 

Country-level  

Assessment unit 

for aggregation 

HydroBASINS level 7 (terrestrial) 

 

Zonal statistic weighted mean on the 3 most recent years (weighted by inverse of standard error), followed by direct 

translation of country-level data into HydroBASINS level 7 

Risk value 

calculation: 

 

Risk value Quantiles (uneven) Threshold (index scale) 

1 – Very Low Risk  <50th  ≤ 32 

2 – Low Risk  50th - 75th > 32 - 36 

3 – Moderate Risk  75th - 90th > 36 - 40 

4 – High Risk  90th - 95th > 40 - 45 

5 – Very High Risk >95th > 45 

 

  

 
99 KPMG (2022) ‘Social  Inequalityas  a Business  Risk’ https://assets.kpmg.com/content/dam/kpmg/xx/pdf/2022/05/social-

inequality-as-a-business-risk.pdf 
100 Solt, F. (2019) ‘The Standardized World Income Inequality Database, Versions 8-9’ 

https://doi.org/https://doi.org/10.7910/DVN/LM4OWF 
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Regulatory Deficiency Risk is currently assessed at the national level. In some jurisdictions, 

responsibility for biodiversity governance is devolved to subnational authorities. Legal Atlas 

assessed the status of subnational biodiversity governance using four categories. These categories 

are not mutually exclusive: 

1. There is no or limited national-level biodiversity law; 

2. National biodiversity legislation does not establish a binding requirement for 

subnational legislation to align with national standards; 

3. Subnational biodiversity legislation exists, but alignment with national standards is 

partial, unclear, or inadequately defined; and/or 

4. Significant devolution of biodiversity regulatory authority to subnational jurisdictions, 

requiring fuller assessment of policy coherence and implementation. 

 

National level Regulatory Deficiency Risk assessment will be most uncertain in cases 1 and 2, and 

these are depicted as “uncertain” in the interactive maps displayed in the WWF BRF online tool. 

The table below provides an overview of all jurisdictions where some level of subnational 

devolution for biodiversity governance was identified. In these jurisdictions, an assessment of 

subnational regulation would be necessary to gain the fullest picture of Regulatory Deficiency Risk. 

Country Case 1 Case 2 Case 3 Case 4 

Algeria   x  

Argentina   x x 

Armenia x  x  

Australia    x 

Austria    x 

Bangladesh  x x x 

Belarus   x x 

Belgium  x  x 

Bosnia and Herzegovina   x x 

Brazil   x x 

Canada x   x 

France    x 

Germany    x 

India   x x 

Malaysia   x x 

Mexico   x x 

Nepal    x 

Nigeria   x x 

Pakistan   x x 

Spain   x x 

Switzerland    x 

United Kingdom    x 

United States of America   x x 
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