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1. Water risk and why it matters

Water is fundamental to our societies and economies; all people and businesses need it. Globally,
water resources are under increasing pressure due to climate change, pollution and soaring
demand for water from expanding populations, urbanization and economic development.
However, water and its challenges are localized.

Based on analysis by the WWF Water Risk Filter, 17% of the global population and 10% of the
world’s GDP currently come from regions of high-water risk - this could increase to 51% and 46%
respectively by 2050, due to climate and socio-economic changes. The financial risks that water
presents to businesses are a real threat. CDP estimated that in 2022 these risks represented a
US$596 billion threat to the bottom line of global businesses®. Furthermore, the financial impacts
of water risks are expected to grow with climate change. Because water is a local resource, water
risk for any individual business is the sum of all the water risks (i.e. physical, regulatory deficiency
and reputational) faced by each site within its value chain. Sites within a business’ value chain use
and rely on water in different ways - making their water needs and risks unique.

A comprehensive assessment of water risk needs to account for two key factors:

(1) the state of water surrounding a site - referred to as basin risk; and
(2) how a site uses or needs water - referred to as operational risk.

For example, while a site may be in a water scarce area (i.e., availability being a basin risk), it is how
the site uses or needs water (i.e., operational risk) that determines the actual water risk it faces.
Understanding basin and operational risks is critical to be able to take contextually appropriate
actions to address water risks.

4 4 )
@O Impacts and dependencies h x, State of Nature

Water resource status is extremely
site-specific. In order to assess water
conditions at any site, one needs to
assess different aspects of water

/ Qesources across the globe. /

Different industry activities are

impacting water and depend on water-
related ecosystem services to different
degrees.

Water risk values for
individual sites

To assess water risks, these two aspects need

to be combined: impacts and dependencies
for specific industry activities and the state of

\nature at the site-level. /

Figure 1: Water risk assessment as a combination of the impacts and dependencies of industry activities and the state of
nature at a given site

1 CDP (2026) ‘Water Security.’ https//www.cdp.net/en/disclose/question-bank/water-security
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2. Introduction to the WWF Water Risk Filter

What is the WWF Water Risk Filter?

The WWEF Water Risk Filter (WRF) is a free only tool for screening and prioritization of water related
risks. Designed to be used as a corporate and portfolio-level screening tool, the WWF WRF enables
companies and investors to identify water risks facing their operations, value chains and
investments.

Why should companies and investors use the WWF Water Risk Filter?

By assessing their water risks using the WWF WRF tool, companies and investors will be able to
identify what to prioritize and where it matters the most to mitigate their water risk. Furthermore,
it will enable them to better account for water within their corporate strategies and investment
decisions to build resilience for their businesses and investments, while in turn supporting the
river basins in which their business operate and upon which their investments depend.

What the WWF Water Risk Filter is, versus what it is not

As a screening and prioritization tool, the WWF WRF helps to identify sites exposed to highest basin
risk to enable companies and investors to better prioritize and focus their mitigation efforts. It
should be noted that the logic that underpins the basin risk assessment is to evaluate typical risk
conditions at basin or country level based on historical trends and recent data. Conversely, it is
not intended to assess real-time water risk conditions at a specific site. Therefore, WWF always
recommends users verify and refine with local expert knowledge and on-the-ground information
before making any decisions based on the basin risk assessment results.

What is a ‘basin’?

In the scope of the WWF WREF, the assessment units are referred to as ‘basins’. This term comes
from the fact that all data within the WWF WREF is standardized at the HydroBASIN Level 7 polygons
- or ‘basin’ for short. Subsequently, risks that are present around a given site are called ‘basin
risks'.

Water risk assessment framework

The tool's basin and operational risk assessment framework is composed of four levels:
(1) RISK TYPES

The WWF WRF's risk assessment framework uses the well-recognized categorization of corporate
water risks according to three risk types: physical, regulatory deficiency and reputational risk

(2) RISK CATEGORIES

Each of the three risk types are comprised of multiple risk categories for a comprehensive
coverage of different aspects within the broad risk types (see Figure 1). For example, physical basin
risk type is comprised of five risk categories: water availability, drought, flooding, water quality,
water accessibility and ecosystem services status.
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(3) INDICATORS
The risk categories are informed by multiple indicators:

e Basin indicators: the tool contains a total of 42 basin indicators which are updated
biannually and sourced from trusted peer-reviewed? data

e Operational indicators: the tool contains a rapid or detailed operational questionnaire with
a total of 10 or 22 questions, respectively, that are the basis for the operational indicators

(4) METRICS

comprises the raw global data sets that measure different aspects that may lead to water-related
risks for companies and financial institutions. (These are not visible in the WWF WRF, however, all
source data is referenced in the WWF WRF Indicator Documentation?)

For a detailed description of the risk assessment framework and underlying datasets, please read
the WWF WRF Methodology Documentation* and WWF WRF Indicator Documentation®.

RISKTYPE RISK CATEGORY INDICATORS METRICS
" | Each indicator is informed by
1. WATER AVAILABILTY 1) Wi DD one or more raw, global
1.2 Baseline Water Stress datasets measuring different
> DROUGHT [ 1.2Bascline WaterStress | S
3. FLOODING 1.3 Freshwater Quantity Targets specific location. These raw
. datasets cannot be accessed
PHYSICAL RISK 4, WATER QUALITY 1.4 Groundwater directly through the WWF
WRF. However, all source
5. WATER ACCESSIBILITY data is referenced in the
Each BASIN RISK CATEGORY WWF WREF Indicator
6. ECOSYSTEM SERVICE STATUS is informed by a set of BASIN Overview

INDICATORS, as the example
here of the indicators for

category 1. WATER
7. APPLICATION AVAILABILTY
——— B.SCOPING
— 9.RIGHTS, ACCESS AND ENTITLEMENT
REGULATORY
DEFICIENCY RISK T | 10.INSTITUTIONS & GOVERNANCE

—— 11. MANAGEMENT INSTRUMENTS
— 12. SUBNATIONAL WATER LAW
—— 13. OFFENSES & PENALTIES
——— 14. IMPLEMENTATION

— 15. PRESSURES ON FRESHWATER
REPUTATIONAL RISK  —— 16. ENVIRONMENTAL FACTORS
—— 17.SOCIOECONOMIC FACTORS

Figure 2: Overview of WWF WRF basin risk assessment framework

2 peer-reviewed data: experts have developed the data and the data has been reviewed and approved by other experts
before publication.

3 WWF (2026) 'WWF Water Risk Filter Indicator Documentation Version 3.0' Attps://doi.org/10.5281/zen0d0.22275570

4 WWF (2026) 'WWF Water Risk Filter Methodology Documentation Version 3.0" https.//doi.org/10.5281/zenodo. 19481533
5 WWF (2026) 'WWF Water Risk Filter Indicator Documentation Version 3.0’ Attps://doi.org/10.5281/zen0do.22275570
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OPERATIONAL RISK
RISK TYPE RISK CATEGORY

INDICATORS (EXAMPLE)

REGULATORY _(: 10. INSTITUTIONS & GOVERNANCE

019 Relative wat 1 site within basin (User/Pollut
DEFICIENCY RISK 11. MANAGEMENT INSTRUMENTS Slatiepareuset e hinRs e RolleD)

020 Local brand recognition
021 Water Stewardship maturity

022 Invelvement in water disputes with others

Each OPERATIONAL RISK CATEGQRY is informed by a set
15. PRESSURES ON FRESHWATER of OPERATIONAL QUESTIONS, as the example here of the
questions for category 12. CONFLICT
REPUTATIONAL RISK 16. ENVIRONMENTAL FACTORS

Figure 3: Overview of WWF WRF operational risk assessment framework

3. Basin water risk assessment

Sites across a company's value chain face different physical, regulatory deficiency and reputational
basin risks due to the nature and conditions of the basins in which they operate.

To assess basin risks, the geographical location and industry activity of the company assets are
required. Based on the WWF WRF tool's indicators and activity-specific weightings®, basin risk
values for all sites can be calculated. The WWF WRF provides a comprehensive basin risk
assessment of all three risk types:

e Physical risks account for whether water in the river basin is too little (availability and
drought), too much (flooding), unfit for use (quality), accessible and/or the surrounding
ecosystems are degraded, and in turn, negatively impacting water ecosystem services
(ecosystem service status).

» Regulatory deficiency risk is linked to how water is governed in a jurisdiction. Regulation
provides guidelines for companies to inform operational practices at a site. Many
companies will calibrate their operational practices to comply with the standards required
by law, rarely going beyond compliance. 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:

o reputational damage that can erode stakeholder trust and business value
o increased exposure to liability for damages resulting from inadequate
environmental practices

5 The activity-specific weightings are based on multiple stakeholder consultations and peer reviews with experts from
different NGOs, academics, financial institutions and businesses. The weightings are also informed by sector trends from
CDP Water Security data.
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o increased transaction costs because of unpredictable or inconsistent processes or
enforcement, and
o degradation of the ecosystem services that a company depends on to operate.

» Reputational risk is linked to stakeholders’ and local communities’ perceptions of whether
companies conduct business sustainably or responsibly with respect to water. While a lot
of the potential reputational risk is tied to how sites use and need water (i.e., do they use
water responsibly?), there are some characteristics within the basin that can make
reputational risks more likely to manifest as illustrated in Figure 1: environmental,
socioeconomic and additional reputational factors.

The WRF's global dataset contains a total of 35 global basin indicators, which are based on best
available peer-reviewed spatial datasets, in order to assess basin risk for all sites worldwide. WWF
reviews and updates the tool's global indicators every two years to ensure that the WWF WRF uses
the highest quality and most recent data for the basin risk assessments. For a detailed description
of the basin risk assessment framework please read the WWF WRF Methodology Documentation’
and, for detailed information on the underlying datasets, please read the WWF WRF Indicator
Documentation?.

4. Operational water risk assessment

Sites across a company’s value chain face different physical, regulatory and reputational risks.

Operational risk based on how they depend on and use water for their activities, as well as how
they potentially impact the basin. Operational water risks are assessed at a site-level by filling in a
short (10 mandatory questions) or detailed (22 mandatory questions) operational risk
questionnaire covering all three risk types: physical, regulatory and reputational.

While the short version will provide basic operational risk results, completing the full version will
provide higher quality results. Therefore, users are encouraged to answer the full version
questionnaire in the long-term for more comprehensive operational risk assessment results,
which in turn enables more complete recommendations that account for both basin and
operational water context. The operational risk questionnaire uses a similar framework and
approach as the basin risk assessment. However, the operational risk questionnaire does not have
complete coverage of all the basin risk categories as illustrated in Figure 1 (e.g., the operational
risk assessment only focuses on water scarcity and water quality and does not assess flooding or
ecosystem service risk categories).

Operate a large number of sites and are not sure where to get started with data collection?

Collecting any form of data requires resources (e.g., time, human and capital). Therefore, WWF
recommends you to consider three criteria to identify and prioritize key sites for which to collect
detailed operational data:

7 WWF (2026) ‘WWF Water Risk Filter Methodology Documentation Version 3.0' Attps.//doi.org/10.5281/zenodo. 19481533
8 WWF (2026) 'WWF Water Risk Filter Indicator Documentation Version 3.0 Attps://doi.org/10.5281/zen0do.22275570
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1. Importance: prioritize sites important from a business value perspective (e.g. high
production volume or value)

2. Water dependence: prioritize sites with highest dependence and use of water (e.g. water
withdrawal)

3. Basin risk: prioritize sites identified with high basin risks

Through this prioritization process, users will be able to focus their data collection efforts on sites
with the highest materiality as well as water dependence that are facing high levels of basin risk.

5. Understanding basin and operational risk assessment results

By assessing both basin and operational risks, companies and investors can get a well-rounded
understanding of the potential water risk facing their operations, value chains and investments,
which will help to better focus efforts and actions to address them. WWF recommends assessing
water risks across a company'’s value chain and for this reason provides default options to group
sites according to Supply Chain Management (SCM) classification. Within the Assess section of the
WWEF WRF online tool, the Analyse Risk tab provides different visualizations (e.g. maps, graphics
and tables) to help interpret basin and operational risk assessment results. A good starting point
for understanding results is to look at how basin and operational risk values relate to each other
in a matrix as illustrated in Figure 2. This type of matrix visualization will help users identify which
sites are exposed to high basin and/or operational risk - and thus better identify which type of
actions are contextually appropriate for which sites. Whilst the WWF WRF tool provides multiple
visualizations of risk assessment results, users can download the results from the WWF WRF
assessment. The excel form contains basin and operational risks values for all sites assessed -
including each indicator, risk category, and risk type. As it can be overwhelming to try and interpret
all risk value results, users can apply the key principles outlined in the next section.

Basin risk will only tell you part of the story - the importance of operational risk

Identifying a potential risk in a region - basin risk - does not always mean this is indeed a risk for
a site. For example, if there is a high basin risk of water availability, this only becomes a risk to a
site if it uses or needs a large volume of water (i.e., operational risk). For companies or investors
with a large portfolio of sites/assets, WWF recommends using the prioritization process (described
page 7) based on three criteria (i.e., importance, water dependence, basin risk) to focus data
gathering and assessment of operational risk.
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E&a oJ» WWF RISK FILTER SUITE

Highrisk  5-— .
L
o
o0
4_
-t
I
-3
£ 3-
&
(-]
2- o
o
LowRisk 1
. . . . - —
1 2 3 4 =1
Low Risk Operational Risk High risk

Figure 4: Example of matrix representing basin and operational risks

Key recommendations for understanding basin & operational risks

WWF recommends companies and investors apply the following key principles to help interpret
risk assessment results:

1. Establish a risk value threshold to identify sites to focus on

There is no hard rule for establishing basin and/or operational risk value thresholds to be able to
compare and identify which sites to focus on. According to the WWF WREF risk value classification,
sites with risk values that are above 3.4 are considered of high risk. WWF recommends users to
take a more conservative approach by also paying attention to sites with risk values equal or
greater than 3.0 as a reference point. However, instead of taking a risk threshold approach, users
may want to focus their attention on a certain percentage of sites (e.g. 25% or 30%) of higher risk
relative to the entire portfolio, depending on resources and ambitions.

2. Get afirst big picture overview by looking at the three risk types - physical, requlatory deficiency and reputational

WWF recommends to take a look at the risk values for the 3 risk types to identify which risk type
has highest risk value. For example, if the physical basin risk type value is higher than the
regulatory deficiency and reputational basin risk type values then it is likely that this risk type is
more critical to the site(s).

P ———ER WWF WATER RISK FILTER
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3. Focus on the risk category level to identify drivers of risk in a comprehensive manner

It is important to understand which risk categories may be driving the result for the respective risk
type. To do this, users should look at the risk categories’ values for each risk type. For example,
look at the values for the basin risk categories of Water Availability, Drought, Water Quality,
Flooding, Water Accessibility and Ecosystem Service Status to understand which of these could be
driving the higher physical basin risk value. In general, users should focus on risk categories with
risk values greater than their established risk threshold.

4. Understand what data is used to inform risk categories by looking at indicators - but do not focus on individual

basin indicators as risk category level provides a more comprehensive understanding of risk.

e Basinindicators: It is important to understand which basin indicators (and their underlying
datasets) are used to inform the different risk categories. As each basin indicator is based
on datasets with their own set of assumptions, WWF combines multiple indicators to
calculate basin risk categories for a more comprehensive understanding of risk - see
example page 10 on water availability risk category.

e Operational indicators: To understand the operational risk categories values, check the
answers from site(s) (i.e., risk value) in the WWF WRF operational risk Questionnaire (i.e.,
indicator). Contrary to basin risk, users can focus on risk values at individual indicator level
as these risk values are based directly on site level responses.

5. Next steps - how do | respond to high risk values?

The WWF WRF tool should be used primarily as a screening and prioritization tool to identify water
risk hotspots across multiple sites, in order to then focus on what and where it matters the most
to mitigate water risk for enhancing business resilience. After identifying key priority sites exposed
to highest risk, WWF always recommends users verify and refine assessments with local expert
knowledge and on-the-ground information before making any decisions based on site-level
results.

You can find additional resources to address your high-risk values in the next chapter.

If you are interested in expert support for assessing your biodiversity and water-related risks, you
can enquire about corporate stewardship partnerships with our local WWF offices by contacting
us at riskfilter@wwf.de.

Assessing Water Availability Using the WWF Water Risk Filter

WWF recommends using the Water Availability Risk Category for assessing water availability risk
(or water stress, as it is also referred to) as it is a comprehensive and robust metric that integrates
different aspects of water availability as well as different modelling approaches, each based on
different assumptions. More specifically, the Water Availability Risk Category integrates four well-
recognized global datasets using different approaches to estimate water use/demand over
availability to determine risk related to water availability:

P ———ER WWF WATER RISK FILTER
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e Water depletion measures the ratio of surface and ground water consumptive use to
available renewable water® . This is one of three water availability layers used in the SBTN
Unified Layer v1.1%,

e Baseline water stress measures the ratio of total surface and groundwater withdrawals to
available renewable water'! . This is one of three water availability layers used in the SBTN
Unified Layer v1.1%2,

e Freshwater Quantity Targets are expressed as the percentage by which current collective
water use levels must be reduced to stay within ecologically sustainable limits*3, This is one
of three water availability layers used in the SBTN Unified Layer v1.1%4,

e This indicator is based on groundwater levels estimated by the most recent version of the
Global Land Water Storage dataset (GLWS), modelled for the years 2003-2019%.

For a detailed description of the indicators underlying the water availability risk category please
read the WWF WRF Indicator Documentation?.

WWEF does not recommend companies focus on only one (or a few) water availability indicators to
assess water availability risk. Users should consider sites as facing potential water availability risk
when the risk value of Water Availability Risk Category is higher than their established risk value
threshold.

b. Acting on water risk

This section aims to describe how the WWF WRF risk assessment results can be used to set first
and contextually appropriate actions to address identified water risks. It also gives insights into
how the WWF WREF risk assessment results can be used to inform water strategies and water
targets. Lastly, we highlight the development of a dedicated and comprehensive ‘Act Module' in
the WWF RFS to guide users into concrete actions.

A basin risk assessment within the WWF WREF is based on global scientific datasets. This can serve
as a first step to screen and prioritise high-risk sites and topics for action. However, we always
recommend complementing your water risk assessment with local data and local expertise when
appropriate. This includes adding an operational risk assessment for all sites or sites selected for
high risk. Accounting for both basin and operational risks will enable a complete understanding of
potential water risk, to set contextually appropriate actions to address the identified risks. You

9 Brauman, K. et a/. (2016) ‘Water Depletion: An Improved Metric for Incorporating Seasonal and Dry-Year Water Scarcity
into Water Risk Assessments’ http.//www.earthstat.org/water-depletion-watergap3-basins/

10 camargo, R. et al. (2024) ‘State of Nature Layers for Water Availability and Water Pollution to Support SBTN Step 1:
Assess and Step 2: Interpret & Prioritize’ https://doi.org/ 10.5281/zenodo. 12702055

1 Kuzma, S. et a/. (2023) ‘Aqueduct 4.0: Updated Decision-Relevant Global Water Risk Indicators’

https://doi.org/ https.//doi.org/10.46830/writn.23.0006 1

12 camargo, R. et al. (2024) ‘State of Nature Layers for Water Availability and Water Pollution to Support SBTN Step 1:
Assess and Step 2: Interpret & Prioritize’ https://doi.org/ 10.5281/zenodo. 12702055

1 Hogeboom, RJ. et a/. (2025) ‘Dataset of Science Based Target Network's Freshwater Quantity Target'
https://doi.org/ https.//doi.org/10.4121/089ata18-bbd5-493e-8a6¢-39e 1ca7b2a59.v2

14 camargo, R. et al. (2024) ‘State of Nature Layers for Water Availability and Water Pollution to Support SBTN Step 1:
Assess and Step 2: Interpret & Prioritize” https://doi.org/ 10.5281/zenodo. 12702055

15 Gerdener, H. (2024) ‘A Global Drought Monitoring Framework Using GRACE/-FO Data Assimilation’

https://doi.org/ https.//doi.org/10.48565/bonndoc-438

16 WWF (2026) 'WWF Water Risk Filter Indicator Documentation Version 3.0 https.//doi.org/10.5281/zenodo.22275570
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might also use local datasets to complement your analysis, such as those from our data
providers?’, and deep dive into one or several specific water risks identified.

Based on the example illustrated in Figure 3, sites with low basin risk but high operational risk
(bottom right quadrat) should focus efforts on action for operational excellence, whereas sites
facing high basin risk and low operational risk (top left quadrat) should focus on basin-level
collective action. Particular attention should be given to sites with a combination of both high basin
and high operational risks (top right quadrant) where deeper water stewardship programs should
be considered to address both basin and operational risks.

BASIN-LEVEL o P BASIN & OPERATIONAL I
COLLECTIVE WATER STEWARDSHIP
ACTION ACTIVITIES

@
a- [

Highrisk  5_ I

Basin Risk
w
1

- o
@

OPERATIONAL
FOCUSED-ACTIONS

Low risk 1-

1 2 3 4 5
Low risk Highrisk
Operational Risk

Figure 4: Contextual response actions to address basin and/or operational risk

Setting targets is a core part of the journey towards a more sustainable business, and targets are
a key element in driving the delivery of water strategies for responding to water risks. To set
meaningful performance targets, it is important to consider the contextual conditions in sites are
operating i.e., contextual water targets. Simply, contextual water target are targets that respond
and account for basin and operational contexts (i.e., focus on the right things in the right places).
The WWF WREF risk assessment results in basin and operational risk context can help inform the
setting of contextual water targets. As explained in the case study jointly developed with H&M,
WWEF worked to develop an efficient approach for setting contextual water targets for over 1,100
sites, using the outputs of the WWF WREF risk assessment®,

Example of Collective Action in the Noyyal-Bhavani Basin, India

The textile and garment industry has long been a crucial industry activity to the economy and is a
major factor in the livelihoods of people in the basin. With the support of international textile

17 please find a full list of our data providers in the WWF Water Risk Filter Indicator Overview in our Data & Methods
section

18 WWEF et al. (2021) ‘Using Water Risk Indicators to Set Contextual Water Targets’

https.//wwf.panda.org/wwi news/?4408941/Using-water-risk-indicators-to-set-contextual-water-targets
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brands and local partners, WWF has established water stewardship projects in the Noyyal Bhavani
Basin aimed at addressing shared basin challenges and has a strong foundation of science-based
actions, test pilots to help inform policy making in the region and clear key performance indicators,
which will measure the impact on the landscape®.

CONTEXTUAL vs. SCIENCE-BASED TARGETS

Contextual Targets

Aim to align the performance of targets with locally material water challenges — meaning greater
performance ambition for sites facing greater water challenges.

Contextual targets represent a concrete starting point for businesses seeking to take the first step
towards water Science-Based Targets and get for example constitute metrics for supplier
engagement and/or performance on positive freshwater action. For more information, read
WWF's guidance on Contextual Water Targets?.

Science-Based Targets For Nature (SBTN)

Aim to ensure the level of the performance of the targets is in line with what science tells us is
needed to establish sustainable water systems. For more information, read the WWF RFS guidance
on using the tool to set company-wide Science-Based Targets?, especially on freshwater.

Lastly, the WWF WRF aims to provide further recommendations on what actions a company or
financial institution could take to respond to identified risks. The WWF Risk Filter team is currently
developing an additional module to the tool - the ‘Act Module'. It aims at providing users with
recommended actions to address their identified water risks with specific recommendations for 5
industry activities: Agriculture, Mining, Textile, Food & Beverage, Paper and Forest Product
Production, and Fishing & Aquaculture. The new 'Act Module' is aimed to launch in early 2027.

PRIVATE SECTOR ACTION, AS PART OF A COLLECTIVE ACTION ON WATER, IS
CRITICAL TO ACHIEVE A RESILIENT FUTURE FOR ALL.

19 WWF (2019) ‘Noyyal-Bhavani River Basin - Wester Tamil Nadu, South India’
https.//d2ouvy59p0dg6k.cloudfront. net/downloads/wwf india_stewardship web.pdf

20 Dobson, R. et al. (2021) ‘Putting Water Strategy into Context: A Practical Guide to Connect Corporate Strategic
Obijectives to Local Water Context’

httos.//wwiint.awsassets.panda.org/downloads/wwf embedding context into strategy hr.pdf

2L WWEF (2026) "WWF Risk Filter Suite SBTN & WWF RFS Technical Guide Version 3.0’
https.//doi.org/10.5281/zenodo.22278540
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