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Executive summary

Water is essential to the production and delivery of nearly all goods and services.

Many businesses are reliant on a sufficient flow of clean water to operate and realize
their growth ambitions. Over-consumption of water, water pollution, environmental
degradation and changing climatic conditions are making clean water an increasingly
scarce resource (GIZ, NCD and VfU,! 2016). This paper describes the framework behind
the Water Risk Monetizer tool and how to use its outputs to address business-critical
water risks.

One of the challenges businesses face while considering water risk in growth plans is the
current value placed on water, as reflected in market water pricing. In most geographies,
there is little correlation between the price paid for water and its availability — in some
cases, water is cheapest where it is most scarce. The failure to factor scarcity into

water pricing encourages unsustainable water use in locations most at risk. Traditional
financial accounting based solely on the market price paid for water provides incomplete
information on the value of water to business and underestimates business value at risk
from water-related issues (Morgan and Orr, 2015).

To enable continuity and growth, businesses need better information to quantify
water-related business value at risk in ways that can be incorporated into existing
decision-making frameworks and factored alongside operational costs and revenue
forecasts. Several good water frameworks and tools, such as the World Resources
Institute (WRI) Aqueduct Tool and the World Wildlife Fund (WWF) Water Risk Filter,
provide a good starting point for quantitative and systematic assessments of water risk.
However, without monetizing these water risks, it is often difficult for businesses to plan
which mitigation projects are most valuable for growth.

The Water Risk Monetizer is a publicly available global water risk assessment tool that
uses best-in-class local water basin datasets and scientific methodologies to monetize
water-specific business risks. It provides a comprehensive series of metrics to help
businesses understand water-related risks by using economic techniques to quantify
the risks in financial terms. The Water Risk Monetizer is globally relevant, simple to

use and applicable across a wide range of businesses and industries. The output of

the tool is credible, actionable information that can be used to help businesses make
more informed decisions to protect against water quantity and water quality constraints
to growth.

*Natural Capital Declaration (NCD), Deutsche Gesellschaft fur Internationale Zusammenarbeitand (GlIZ) and German Association for Environmental
Management and Sustainability in Financial Institutions (VfU).
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INTRODUCTION

Why water is a
material business issue

As our global population grows and competition for water resources between water-
dependent sectors intensifies, we are set to experience a 40 percent shortfall in
water by 2030 (UN, 2015). As these demands for clean water increase, water-related
expenditure by businesses is rising. In 2016, for example, 607 of the world’s largest
businesses responding to the CDP’s Global Water Program questionnaire reported
exposure to water risks totaling more than USS$S14 billion (CDP, 2016). Most listed
companies do not disclose water-related financial risks, and the total unpriced risk is
estimated to be US$439 billion (Trucost, 2017). Figure 1 outlines the types of financial
impacts relating to water quality within the CDP 2016 survey.

The level of global water scarcity expected in coming years is a function of the
compounding impacts of decreasing availability and declining quality, and both factors
are now incorporated into the Water Risk Monetizer risk assessment. In order to adapt
operations to respond to increasing scarcity, businesses need to rethink the water cycle by
shifting our understanding and practices away from water as an inexpensive consumable
good toward water as a valuable recyclable asset.

FIGURE 1: Financial impacts of declining water quality and increasing regulatory costs
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Source: CDP (2016b)
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A 2014 survey of US Fortune 500 corporations indicated that nearly 60 percent

of respondents believed water is poised to negatively affect business growth and
profitability within five years, and more than 80 percent claimed it would affect their
decision on where to locate facilities. This is a stark increase from 2008, when water
issues were seen to impact business growth and profitability for less than a fifth of
responding businesses (VOX Global/Pacific Institute, 2014).

Mismanagement of water resources can also affect a business’s license to operate,
increasing its risk profile and ultimately its cost of capital (SASB, 2014). Credit rating
agencies and bond investors are duly paying closer attention to corporate water risk
disclosures — with S&P Global Ratings (S&P), the world's leading provider of credit
ratings, already using environmental, social and governance (ESG) metrics to measure
the performance of businesses that have demonstrated superiority across a wide range
of ESG factors, including water (S&P, 2016).
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FIGURE 2: Water-related risks facing businesses
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California’s historic drought will cost the state
USS$S2.74 billion and result in the loss of more
than 21,000 jobs (US Davis Center for Watershed
Sciences, 2015)

Global brewing company SABMiller reported
that it may need to relocate its brewing facility
in water-stressed Lukasa, Zambia, because of
increased competition for water in the area
(FT, 2015a)

UK-based water utilities company Yorkshire
Water received a record USS1.5 million

(£1.1 million) fine for illegal sewage discharge
into a local river (The Guardian, 2016)

Water price increases in Mexico were as high

as 300 percent in 2015, and new regulations

and fees for allotted water volumes at food
manufacturing plants, including those of Kellogg,
led to higher operating costs (Ceres, 2015)

Coca-Cola was forced to abandon plans for a
USS81 million bottling plant in India’s southern
state of Tamil Nadu after fierce resistance from
local farmers, who feared that the US-based
beverage company would use groundwater
and cause a precipitous fall in the water table
(FT, 2015b)

Nestlé, the world's biggest bottler of water,
faced renewed criticism over their groundwater
bottling operations in British Colombia, Canada,
as wildfires and droughts prompted water bans
on residential use in the region (Huffington
Post, 2015)

Three US municipalities announced issues of
green bonds totaling almost USS800 million
to finance projects to deliver clean drinking
water or treat wastewater (Environmental
Finance, 2016)

Morgan Stanley Capital Index Research points
out the total value of sales or reserves at risk
from water scarcity amount to US$221 billion
for All Country World Index (ACWI) goldminers,
USS$20.7 billion for MSCI US Investable Market
Index (IMI) electric utilities and US$17.2 billion
for MSCI ACWI steel producers (SIWI, 2014)
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Water is undervalued in most regions of the world. The disconnect between market price
and water scarcity makes it difficult for businesses to understand the full value of water
to their operations. This also makes it challenging to internalize water-related risks in
business planning.

Table 1 shows the potential impact of water risks on businesses’ profits at a macro-sector
level. If the full costs of water availability and water quality impairment had to be absorbed
by companies, this would equate to a decline in average profits of 18 percent for the
chemical sector, 44 percent for utilities and 116 percent for food and beverage companies
(Trucost, 2017).

Table 1: Average company profit margins and external costs of water

Risk adjusted

Business-as-usual sector performance Monetized water risk
sector performance

Average Monetized Risk
revenue,
us$

million

Profit, Profit
ussS margin,
million %

Monetized adjusted Profit

water risk
as a % of
profit

Sector water risk,

USS million

profit, margin,
uss$ %
million

Automobiles
& Parts

Construction

122 8% 1,392 7%

& Materials s 17 g e
O 691 116% 95 2%
Beverage

90 7% 1,240 7%
Personal &
Household 85 11% 719 11%

Goods

vuies B 70 a o

Source: Trucost (2017)

This disconnect between the value and price of water means that it is difficult for
businesses to substantiate the business case for investment in strategies that address
water risks, set meaningful, context-based targets for water reduction and communicate
effectively to customers, investors and other important stakeholders.

Businesses need better information to quantify and monetize water-related business value
at risk in order to incorporate water into existing decision-making frameworks and factor
water-related risk value alongside operational costs and revenue forecasts.
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What is the Water Risk Monetizer?

The Water Risk Monetizer is a publicly available global water risk tool that uses
best-in-class local water basin datasets and scientific methodologies to monetize
business water risks. Businesses can face incoming water risks if the resource is
insufficient in quantity or quality to meet business needs.? Businesses can also face
quality risks relating to outgoing or discharged water.

The Water Risk Monetizer provides a comprehensive series of risk metrics, as
summarized in Table 2, to help businesses understand incoming (quantity and quality)
risks and outgoing (quality) risks by using economic techniques to quantify the risks

in financial terms. The Water Risk Monetizer is globally relevant, simple to use and
applicable across a wide range of businesses and industries. The output of the tool

is credible, actionable information that can be used to help businesses make more
informed decisions to protect against water quantity and quality constraints to growth.
The tool can help businesses select locations for facilities, identify and prioritize water-
related projects or investments that deliver the greatest value to the business and make
the business case for projects to reduce their reliance on fresh water.

Table 2: The Water Risk Monetizer's metrics on water risk

To what type of water-
Metric Description related projects does
each metric apply?

Financial

implication

Monetary estimate of the potential

Incoming . : . Projects focused on
Lo increased operating costs resulting S .
quantity risk ) : L reducing incoming
. from incoming water quantity risk
premium . . . water use
per cubic meter of incoming water
. Monetary estimate of the potential .
Incoming . : . Projects focused on
o increased operating costs resulting . o .
quality risk . . o improving incoming
; from incoming water quality risk :
premium . . . water quality
per cubic meter of incoming water
Increased Monetary estimate of the potential Proiects focused on
operating Combined increased operating costs resulting Jec
: . : ; . reducing water use,
costs incoming from incoming water quantity reuse. recvcling and
risk-adjusted and quality risks combined with . ,recycing a
. : . . . improving incoming
price the incoming water bill per cubic :
. : water quality
meter of incoming water
Projects focused on
Incoming reducing incoming

) The likelihood of the combined
risk water use, water

likelihood incoming r|sk—adJL_45ted price reuse, recycling and/
(quantity and quality) being realized . A :
score or improving incoming

water quality

2Please note that other organizations may define water scarcity differently. The Water Risk Monetizer defines scarcity based on both water quantity and
quality aspects. In the Water Risk Monetizer, the quantity-related aspect is the Baseline Water Stress metric from the WRI's Aqueduct Tool (WRI, 2016).
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Table 2: The Water Risk Monetizer's metrics on water risk (continued)

What type of water-
Description related projects does

Financial

implication each metric apply?

Monetary estimate of the potential

Outgom_g increased operating costs resulting
quality risk . .
: from outgoing water quality risk
premium . .
per cubic meter of outgoing water
Monetary estimate of the potential
Combined increased operating costs :
Increased : . . Projects focused on
operating outgoing resulting from outgoing water improving outgoing
risk-adjusted quality risks combined with the :
costs . : . : water quality
price outgoing water bill per cubic
meter of outgoing water
Outgoing
risk The likelihood of the outgoing
likelihood risk-adjusted price being realized
score
Monetary estimate of the potential
Revenue .
at risk revenue loss resulting from
incoming water quantity risk Proiects f q
rojects focused on
e reducing incoming
revenue Revenue water use
at risk The likelihood of revenue loss
likelihood being realized

score

Any assessment of water risk needs to consider its magnitude and likelihood. Not all risks
are realized by a business, and those that are will be realized in different ways and over
different time horizons. For example, operational and regulatory risks may be realized

as increased water costs. Other risks, such as reputational and marketing risks, may be
realized as a loss in business value or market capitalization. Risks such as a business
disruption due to drought may be realized by an immediate loss in revenue. All of these
different types of risk, when monetized and added to current costs, are a proxy for the full
value of water to a business.

The Water Risk Monetizer takes user-provided business information on water use, water
prices and production data and calculates incoming and outgoing water risk, which may
result in increased operating costs. The monetary value assigned to this risk considers
water availability, water quality and competing uses of water within local water basins
across a three-, five- and 10-year time horizon. The Water Risk Monetizer also calculates
the potential loss in revenue from incoming water quantity risk across the same time
horizons. Alongside each monetary value, the tool also calculates the likelihood of these
costs being realized through a number of risk triggers including future water stress and
regulatory and reputational risk factors. The magnitudes and likelihoods are combined
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into an overall water risk rank so businesses can prioritize facilities for further assessment
and start identifying appropriate risk mitigation strategies for each location in order to
reduce the company’s overall risk profile.

Figure 3, for example, considers a simple business risk scenario, where a single facility

is facing three different but overlapping water-related risks. The first risk factor is a local
quality impairment that is impacting incoming water to the facility. The second risk factor
relates to the availability or quantity of incoming water, and the third risk factor relates to
a discharge quality issue. The business can mitigate these risks by investing in different
types of water projects at different stages in production. For example, the business could
invest in pre-treatment projects that improve the quality of incoming water. It could invest
in process treatment projects that aim to reduce, reuse and recycle. Finally, the business
could decide to invest in discharge treatment projects that aim to improve the quality of
outgoing water. However, knowing where and when to invest, and understanding which
projects would deliver the greatest value to the business, can be challenging. The Water
Risk Monetizer helps businesses overcome this challenge by providing risk metrics that
can be used to screen water-related risks and allow business leaders to make informed
decisions about when, where and how to act.

Figure 3: Linking water risk metrics to business decision making

Facility risk profile Risk Factor
: Availability/Quantity

Risk Factor
Discharge quality issue

Risk Factor
Quality impairment

Water IN

Water IN Operations Water OUT

Process treatment Discharge
(reduce, reuse, recycle) : water treatment

Project type Pre-treatment

Project description  Projects focused on * Projects focused on ¢ Projects focused on
improving incoming ¢ reducing incoming ¢ improving outgoing
water quality © water use : water quality

Water Risk » The incoming quality » The incoming quantity » The outgoing quality

Monetizer metrics risk premium i risk premium and the i risk premium

revenue at risk metric
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How can the Water Risk Monetizer be used
by businesses to manage water risk?

The Water Risk Monetizer allows businesses to screen facilities for overall water risk
in order to prioritize water-related projects and investments that enable growth. The
Water Risk Monetizer has a built-in enterprise risk analysis that assesses each facility's
risk based on growth projections over three years and location-specific water risks.
The tool displays facilities in water risk “quadrants” for efficient prioritization. Facilities
are categorized by high or low growth and high or low water scarcity. This provides a
way for business leaders to understand water risks within their business context.

Businesses can use the Water Risk Monetizer to start developing a successful corporate
water strategy that may involve the following steps:

» Establishing a water management plan and goals that are aligned with overarching
business and sustainability strategies

e Assessing and monetizing business risks based on a holistic understanding of what
water means to your business

e Prioritizing actions based on site-specific risk

e Identifying opportunities to minimize water risk, maximize performance results and
optimize costs (reduce, reuse and recycle)

e Executing a water management plan using a “plan-do-check-adjust” cycle
To support some of these steps, the Water Risk Monetizer also includes a built-in
investment calculator, recommendations on useful external risk data providers

and downloadable reporting outputs that can support CDP, SASB and GRI water
risk disclosures.

Figure 4 summarizes some of the ways that the Water Risk Monetizer and its outputs
can help businesses address business-critical water risks.
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Figure 4: How the Water Risk Monetizer can help businesses manage water risk
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How are risks
impacting businesses?

e Business disruptions due to
lack of water

e Higher production costs due
to decreased availability of
clean water

»  More stringent legislation
or reduced allocations
as regulators anticipate
decreasing water quantity
and decreasing water quality
in local water basins

e  Fines for water
pollution incidents

. Loss in market share

e Inability to access new
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become increasingly
concerned with water
management issues

e Loss of social license
to operate due to
competition for shared
water resources or local
water pollution incidents

e Increased financing costs
and reduced financing
options as investors demand
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How can the Water Risk Monetizer help
businesses plan and take action?

e Plan: Prioritize locations for targeted action
plans based on site-specific risk (locations where
water risk is most material) using the "High
Growth — High Water Scarcity” quadrant of the
dashboard risk matrix

e Invest: Use the Water Risk Monetizer
investment calculator to model project
investment outcomes

e Plan: Water dependency is known but business
risk is low because sufficient water is available
at facilities with "High Growth — Low Water
Scarcity” in current conditions

e  Monitor: Update your Water Risk Monetizer
risk assessment annually using updated growth
projections and consider the five-year and
10-year projections

e Plan: Prioritize water stewardship at facilities
with “Low Growth — High Water Scarcity.” Water
is a shared resource and therefore requires a
stewardship approach to ensure sustainable
outcomes for all stakeholders

e Engage: Understand your industry- and
location-specific reputational risks to protect
license to grow

e Plan: The tool ranks facilities for overall water
risk. Use the enterprise risk analysis to identify
the facilities with material water risks in the
business context

e  Report: Use the tool's reporting outputs for CDP
questionnaire, SASB accounting or GRI principles

13
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The evolution of water risk analysis

Water risk analysis is a fast-evolving space, and in recent years there has been significant
growth in the number of water risk tools and frameworks available to businesses. The
WRI Aqueduct Tool and the WWF Water Risk Filter, for example, have led the way in
providing publicly available, quantitative data and spatial mappings of global water
availability and quality risk. Veolia has developed the “True Cost of Water,” a tool that
combines traditional CAPEX and OPEX calculations with analysis of water risks and

their financial implications. In 2016, the Natural Capital Coalition (NCC) developed

the Natural Capital Protocol, a standardized framework to help businesses measure

and value their impacts and dependencies on natural capital (which included water as
an important input), and CDP, GRI and SASB have continued to develop guidance to
help businesses disclose information on their material water risks. There are also tools
specifically for investors, such as the Water Risk Valuation Tool developed by Bloomberg
and the Corporate Bond Water Credit Risk Tool developed by GIZ, the Natural Capital
Declaration (NCD) and VfU. A useful appraisal of water risk analysis for investors is
provided by China Water Risk (2016).

The Water Risk Monetizer has responded to this changing landscape by ensuring that
it constantly evolves in line with the availability of best-in-class data and scientific
methodologies. Rather than re-create existing assessment frameworks that address
quantitative water risk, the Water Risk Monetizer utilizes leading, publicly available
datasets such as those developed by the WRI (2016) and WWF (2016a). The Water
Risk Monetizer has also kept pace with the development in corporate water risk
measurement and valuation techniques through close association with the Natural
Capital Coalition and the development of the Natural Capital Protocol (NCC, 2016).
This flexibility in a changing market has also been enhanced through collaboration with
corporations and other water risk experts to ensure that the outputs of the Water Risk
Monetizer tool continue to meet the needs of business.

The result of this flexible and collaborative approach to development is a tool that
proactively builds upon existing best-in-class water risk frameworks and adds new and
insightful water risk metrics that translate water availability and water quality risks into
financial terms. Version 1, launched in 2014, helped businesses understand the potential
increase in operating costs as a result of incoming water quantity risk. Version 2, launched
in 2015, incorporated revenue at risk, and Version 3, released in the spring of 2017,
addresses incoming and outgoing water quality risk and its potential impact on operating
costs and provides a deeper level of business insight and action planning. As water risk
analysis evolves in the future, so too will the capabilities of the Water Risk Monetizer.
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WATER RISK MONETIZER

Figure 5: Timeline of the Water Risk Monetizer
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The Water Risk Monetizer's water risk
framework: Quantifying the full value of
water to businesses

As water scarcity intensifies and the financial implications of this issue are realized by
more and more businesses across the world, there is growing global awareness for

the need to value water in a different way. Traditional financial accounting only values
the market price for water use, its treatment and the revenue generated by businesses
themselves. It does not account for the full value of water to businesses, and this
disconnect means that business value at risk from water-related issues is significantly
underestimated (NCC, 2016; GIZ, NCD and VfU, 2016; Morgan and Orr, 2016). Moreover,
traditional approaches do not consider other stakeholders who may be competing for
the same water resources in the same water basin.

In the absence of market prices that reflect water risk, businesses need new ways to
better understand and account for water risks and the value of water to their operations.
Aligning with global best practices, the Water Risk Monetizer uses concepts taken from
environmental economics to calculate water risk premiums that consider costs and/

or benefits that are not currently included in the market price paid for water. The water
risk premiums are proxies for the magnitude of exposure to water risk and consider

the non-market, intangible costs and/or benefits to business and society that water
provides. These non-market values include, for example, human-health impacts,
environmental impacts and the future costs associated with water treatment. The Water
Risk Monetizer incorporates the risk premium alongside the market price* of incoming
and outgoing water to produce risk-adjusted prices that reflect the true value of water
to business.

Water risk premiums are proxies for the magnitude of exposure to water risk

Incoming quantity and quality risk premiums — place a monetary value on the local environmental, human-health and
domestic supply impacts of water depletion and the future costs of incoming water treatment. Local water availability,
local water quality and local population density are all variables that impact the size of the risk premium. Locations that
have high levels of water stress (due to quantity- or quality-related impacts) and high population densities will usually
have a higher risk premium.

Outgoing quality risk premium — places a monetary value on the local environmental and human-health impacts of
water pollution and the future costs of water treatment. Local water stress, local water quality and local population
density are all variables that impact the size of the risk premium. Locations that have high levels of water stress and

high population densities will usually have a higher risk premium; however, the type of water pollutant and its treatment
method will also influence the value.

A full explanation of water risk premiums can be found in the Methodology (Appendix 1).

5The market price in the Water Risk Monetizer can include all costs paid by businesses relating to water provision and treatment including costs of
sourcing, treating, permits, licenses and other aspects.
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Figure 6: The water risk framework: The full value of water

Full value of water = Market value + non-market values
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The concept of water as a shared resource used by many stakeholders in local water
basins is an important part of the approach to quantify revenue at risk. The Water Risk
Monetizer estimates the basin share of water available within a water basin for business
use according to the amount of economic activity within the same water basin. The
Water Risk Monetizer then calculates how much water is required by a business to
generate revenue, and whenever the amount of water required outstrips the basin share
of water available, revenue is potentially at risk. This risk can intensify as water stress
increases over time or there is growth in demand or competition for water resources
in the water basin. Context-based risk appraisals that compare the amount of water
needed by businesses with the water that is actually available in a specific location are
an important stepping-stone for businesses that wish to set context-based targets for
water reductions that are meaningful, defensible and relevant (WWF, 2016b).

Revenue at risk is a context-based appraisal of water constraints to growth

Revenue at risk — compares the estimated amount of water a business requires to generate revenue (m3 per USD of
revenue) to the business’s share of water available in the water basin if water were allocated among water users based
on economic activity (contribution to basin-level GDP). If more water is required than the basin share of water allocated,
then a proportion of the business’s revenue is potentially at risk. Industry type, local water stress and competition (basin-
level economic activity) are all variables that impact the amount of revenue at risk. Water-intensive industries that are
located in areas with high levels of water stress and competition for water resources will usually have a higher amount
of revenue at risk.

A full explanation of revenue at risk can be found in the Methodology (Appendix 1).

WATER RISK MONETIZER 18 WHITE PAPER | March 2017



APPENDIX 1

Methodology

1. USER INPUTS

11 Requisite inputs

Table M1: Summary of requisite user inputs

User input

Facility name

Reporting year

Country, State/
Province, City

Industry classification

Incoming water
time period

Incoming water
quantity

Incoming water price

Where are you sourcing
water from?

Outgoing water
time period

Outgoing water quantity

WATER RISK MONETIZER

Description Scale

The name of the facility to identify it
from other facilities

The reporting year of the facility
level data

The location of the facility

The primary industry classification or
activity of the facility

The incoming water quantity can
be entered on a weekly, monthly,
quarterly or annual basis

The total amount of incoming
water into the facility excluding any
recycled water

Facility
level

The price paid for incoming water
to the facility — excluding any fees
paid for wastewater treatment or
other charges

The source of incoming water
(groundwater, surface water,
municipal, rain capture, other)

The outgoing water quantity can
be entered on a weekly, monthly,
quarterly or annual basis

The total amount of outgoing water
from the facility

19

Unit

Text

Numerical

Text

Text

Text

m?® or
gallons

Local
currency
per m3
or 1,000
gallons

Text

Text

m3 or
gallons

WHITE PAPER

Data source

User input

User
selection

User
selection

User
selection

User
selection

User input

User input

User
selection

User
selection

User input
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Table M1: Summary of requisite user inputs (continued)

User input Description Data source

The price paid for wastewater Local

treatment at the facility — including currency
Outgoing water price operating expenses for on-site per m3 User input
water treatment and fees paid to or 1,000
a third party gallons
Where is vour outgoin The wastewater treatment location . User
ater tre:ted’? gong (on-site, sent to a third party, Facility Text selection
: not treated) level
Total facility output The total number of units of output . .
s Numerical User input
per year from the facility per year
Facility output The units of output or throughput Text Ul (e

(units of measure) from the facility
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12

Optional inputs

Table M2: Summary of optional user inputs

User input

Drought scenario

Projected incoming
water price over
three years (%)

Projected incoming
water quantity over
three years (%)

Projected outgoing
water price over
three years (%)

Projected outgoing
water quantity over
three years (%)

Total facility revenue
per year

Projected revenue
increase over
three years (%)

Has your business lost

revenue due to water

scarcity in the last year?

Projected facility
output over
three years (%)

WATER RISK MONETIZER

Description

Simulates drought conditions in the

underlying water availability data

Overrides incoming water price
forecast in year three

Overrides incoming water quantity in
year three

Overrides outgoing water price
forecast in year three

Overrides outgoing water quantity in
year three

Overrides estimated facility revenue in
year one

Overrides incoming facility revenue
forecast in year three

Increases revenue at risk
likelihood score

Overrides facility output in year three

Scale

Facility
level

21

Unit

Check box

o

o,

Local
currency

Text

N

WHITE PAPER

Data source

User
selection

User input

User input

User input

User input

User input

User input

User
selection

User input
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Table M2: Summary of optional user inputs (continued)

User input

How would you rate the
regulation of water in
your local community
compared to the
country as a whole?

Has there been
environmental issues
at your facility that
have affected your
company's reputation?

Is your facility aware

of the stakeholders
depending on the same
water resources?

Is your facility's
industry exempt

from potential water
restrictions imposed by
local regulators?

Has there been any
local pressure from
non-governmental
organizations (NGOs)
or the public relating
to water quality

issues that have led

to a change in water
management practices
at your facility?

WATER RISK MONETIZER

Description Scale

If it is worse than the country as a
whole, then the regulatory risk score
will be lower, which impacts the
incoming, outgoing and revenue at
risk likelihood scores

If there have been environmental
issues at your facility that have
affected your company’s reputation,
the reputational risk score will be
higher, which impacts the incoming
and outgoing risk likelihood scores

If you do not know what other
businesses or organizations depend
on the same water resources as
your facility, the reputational risk
score will be higher, which impacts
the incoming and outgoing risk
likelihood scores

level

If your facility’s industry is exempt
from potential water restrictions,
the revenue at risk likelihood score
will be lower

If there has been a change in water
management practices because

of local stakeholder pressure, the
outgoing risk likelihood score will
be higher

22

Facility

Unit

Text

Text

Text

Text

Text

WHITE PAPER

Data source

User
selection

User
selection

User
selection

User
selection

User
selection
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Table M2: Summary of optional user inputs (continued)

User input

How would you

rate the quality of
incoming water for
this year compared to
previous years?

What type of
impairment, if any,
is there for
incoming water?

Are there

alternative sources
of water available for
this facility?

If treating outgoing
water on-site, is your
water treatment facility
close to capacity?

If sending outgoing
water to a third

party for treatment,

is the third party close
to capacity?

Pollutant thresholds
Pollutant

concentrations

Dilution factor

WATER RISK MONETIZER

Description Scale

If the quality is the same or getting
better, this will remove the incoming
quality risk premium

If local water quality is getting
worse, the user can specify the
type of local water impairment by
checking all boxes that apply. This
will influence the incoming quality
risk premium calculation

The user can indicate whether there
are alternative sources of water
available for the facility. This will
influence the incoming quality risk

premium calculation Facility

level

On-site treatment facilities that

are close to capacity will have an
outgoing risk premium even if local
water quality thresholds are not
currently being breached. The
facility will also be more likely to
realize increased operating costs in
the future

Third-party treatment facilities that are
close to capacity will have an outgoing
risk premium even if local water quality
thresholds are not currently being
breached. The facility will also be more
likely to realize increased operating
costs in the future

The user can override local water
quality thresholds for each pollutant

The user can override the
concentration of each pollutant Facility
level
Values below 1 will reduce the

concentration of pollutants. For

example, a value of 0.5 will reduce

pollutant concentrations by 50%

23

Unit Data source
Text el .
selection
Text Ly )
selection
Text Ly :
selection
Text Ly :
selection
Text Ly :
selection

mg/L User input
mg/L User input
Numerical

value .
between User input
Oand 1
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2. INCOMING RISK

Water can become a scarce resource if it is insufficient in quantity or quality to
meet business needs. As such, the Water Risk Monetizer considers both quantity-
and quality-related risk in its incoming risk assessment. The Water Risk Monetizer
uses the Baseline Water Stress metric from the WRI's Aqueduct Tool (WRI, 2016)
to assess quantity risk and user inputs to assess quality risk.

2.1 Incoming water bill

The incoming water bill is calculated by multiplying the incoming water quantity
(m3) by the incoming water price (USD per m3). The incoming water bill is
forecast over a three-, five- and 10-year time horizon using historical changes
in country-level incoming water tariffs (GWI, 2015). The user can choose to
override the year three forecast to make it more specific to site location based
on an optional user input.

2.2 Incoming risk premium (quantity and quality)

The incoming risk premium is the monetary estimate of the increased price

of incoming water, which may be realized by a business as an increase in its
operating costs. The incoming risk premium is calculated based on the full value
of water, as estimated by local water availability and its quality. The incoming risk
premium is made up of two components which address two different types of
incoming risk. The first component is the incoming quantity risk premium and
the second component is the incoming quality risk premium. To quantify these
two components, the Water Risk Monetizer looks at the amount and quality

of water available at a specific location, the amount of water used by a facility,
additional demands on the supply of water and the impact of a facility’s water
use on the local water basin. The resulting water risk premium is a financial
metric that businesses can use to make better decisions to address water-related
constraints to growth.

2.3 Valuation approach

The incoming risk premium valuation approach estimates the monetary value

of the costs and/or benefits that are not currently included in the market price
paid for water. The risk premium is a proxy for the magnitude of exposure to
water risk and considers the non-market, intangible costs and/or benefits to
business and society that water provides. The Water Risk Monetizer uses the
Total Economic Value Framework (TEV), adapted in Figure M1, a concept drawn
from environmental economics that provides a structured approach to estimate
the total economic value of the costs and/or benefits that environmental assets
provide to society. The TEV is an approach used throughout the environmental
economics literature and supported by organizations such as the World Business
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Council for Sustainable Development (WBCSD) and the Natural Capital Coalition (NCC)
who developed the Natural Capital Protocol released in July 2016. The Water Risk
Monetizer focuses on non-consumptive use values of water within the TEV framework.
Other values such as the non-use value and the future option value of water are
excluded because scientific consensus on how to monetize these components is

less advanced.

Figure M1: The total economic value framework — incoming risk premium

Human-health impacts: The value

of human-health impacts due to

the reduction in water available for
agriculture and increased incidence of

water-borne diseases )
Incoming

quantity risk

Environmental impacts: The value .
premium

of environmental impacts on local

. ecosystems as a result of water depletion
Non-market (Intangible)

Domestic value: The value of water
supply to the domestic population

Future treatment costs: To improve
the quality of incoming water in line
with business requirements or the
cost of sourcing water from an
alternative location

Incoming quality
risk premium

Administration

Incoming

Market (Tangible) Operations and maintenance ;
water price

Capital

2.3.1 Human-health impacts

The quantification of the human-health impacts due to the reduction in the availability
of water for agriculture and increased incidence of water-borne diseases was
developed using an estimate of the disability adjusted life years (DALYs) lost per unit

of water consumed. For agriculture, the Water Risk Monetizer uses a methodology
developed by Pfister (2011) which provides country-level estimates of the DALYs

lost per cubic meter of water due to malnutrition. For increased incidence of water-
borne diseases, the Water Risk Monetizer uses country-level DALY estimates sourced
from Motoshita et al. (2010). DALYs are monetized using the value of a statistical life
year (VOLY), which encompasses most aspects relating to illness and expresses the
value of a year of life to the wider population. The Water Risk Monetizer uses VOLY
estimates from a stated preference study conducted in the context of the New Energy
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Externalities Development for Sustainability (NEEDS) project (Desaigues et al., 2006;
2011). The value of DALYs is a function of basin-level water stress (WRI, 2016), with
higher values in locations with higher water stress. Water stress is the ratio of current
demand to long-term average supply of surface water in a basin. In basins where
demand exceeds surface water availability, baseline water stress will be more than
100 percent.

The human-health impact valuation is a peer-reviewed methodology. For more
information on the methodology, including sensitivity analysis for selected parameters,
please contact info@trucost.com.

2.3.2 Environmental impacts

Impacts of water depletion on ecosystems are measured based on the reduction in net
primary productivity (NPP) caused by limited water availability. NPP is a proxy of how
well an ecosystem is functioning. For each country, the Water Risk Monetizer calculates
the average NPP per ecosystem type using datasets from Costanza et al. (2007) and
Olson et al. (2004). Once the average NPP value is known, the Water Risk Monetizer
calculates the change in NPP per cubic meter of water depleted. This change is then
monetized by applying ecosystem service valuations to the proportion of ecosystem
services lost from a reduction in NPP based on the analysis of De Groot et al. (2012).
The value of ecosystem services lost is also a function of basin-level water stress

(WRI, 2016), with higher values in locations with higher water scarcity.

The environmental impact valuation is a peer-reviewed methodology. For more
information on the methodology, including sensitivity analysis for selected parameters,
please contact info@trucost.com.

2.3.3 Domestic value

The value of water supply to the domestic population is estimated using country-level
domestic water tariff data (GWI, 2015). The domestic value of water is a proxy for the
benefit of having safe and secure access to water in domestic households.

2.3.4 Future treatment costs

Future water treatment costs are calculated using appropriate water treatment cost
curves from Guo (2014) for salinity, organics, suspended solids, taste and odor. The

user is able to select the water impairment that is specific to a facility’s water basin. The
water treatment costs are adjusted for purchasing power parity between countries using
country-level wastewater treatment cost information from GWI (2015). The Water Risk
Monetizer also estimates the cost of sourcing local municipal water using national or
regional average water tariff data from GWI (2015) and the cost of sourcing water from
another location by combining the same national or regional average water tariff data
with a global average water transportation cost (Zhou and Tol, 2005).
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Table M3: Summary of incoming risk premium components

Dependent variable

Human-health impacts

Environmental impacts

Domestic value

Future costs of
water treatment

Cost to source water

from alternative
location

Description

Country-level valuation of
DALYs

Country-level valuation
of reduction in ecosystem
services

Country-level value of water
to the local population

Country-level cost estimate of
water treatment

National or regional estimate
of costs to source from

local municipal provider or
another location

Data source

Pfister (2011);
Motoshita

et al. (2010);
Desaigues

et al. (2006;
2011)

Costanza et
al. (2007);
Olson et al.
(2004); De
Groot et al.
(2012)

GWI (2015)

Guo (2014)

GWI (2015);
Zhou and Tol
(2005)

Independent

variable

Water stress
and quantity
of incoming
water

Purchasing
power parity
and quantity
of incoming
water

Quantity of
incoming
water

Data source

WRI (2016)
and user
input

GWI (2015)
and user
input

User input

If the user applies the Drought Scenario, the Water Risk Monetizer estimates water
availability in a simulated drought condition, where there is less water available. The tool
uses the inter-annual variability of water, as provided by the WRI (2016), to simulate the
scenario where there is a 10 percent chance that less water will be available. The tenth
percentile of water available was selected using sensitivity analysis as it has the highest
correlation with the drought severity metric, also provided by the WRI (2016). The basin
water stress is adjusted by this drop in water availability or increased to 100 percent
stress, whichever is higher, to simulate a drought valuation.

24 Incoming water risk decision tree

The incoming risk premium is calculated based on the responses provided by the user
to questions contained in the facility form. Figure M2 details what is included in the risk
premium calculation for each combination of responses.
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Figure M2: Decision tree and default values (dark gray)

DECISION TREE RISK PREMIUM

Local :
What alternative municipal water T:fealltt):::apt:‘l,ie
AR 2 water source e
HelE(Es e Water sourced from u

(USD per m3)

other location

Is an alternative

—>|
’7 Yes source available? Local treatment

Salinity or organics costs or remove
! impairment
What is the Suspended solids (USFI,) per m?)

type of local Taste or odor
water treatment?

Is incoming
water quality
getting worse?

Incoming

START

water quantity Average local
treatment costs

(USD per m3)

No S
risk premium

Average risk
premium for
local water
treatment and
alternative
sources

Quantity risk
premium

The incoming risk premium is forecasted over a three-, five- and 10-year time horizon
using a number of location-specific variables as listed in Table M4.

Unspecified

Don’'t know

2.5 Incoming risk premium forecast

Table M4: Incoming risk premium forecast

Forecast
variable

Description Influence Data source

Component

: . Higher future
Incoming quantit Future ESHl TR O BRI B water stress
94 y ' WRI (2016)

: : water stress in three, five .
risk premium water stress L higher future
and 10 years' time . .
risk premium

Estimate of the change in
country-level water tariffs

Change in in three, five and 10 years’ )
. Higher future
Incoming qualit eSS gl Vs OEClel treatment cost
: 94 y incoming and choose to override the : ’ GWI (2015)
risk premium . higher future
outgoing year three forecast to . .
: ) o risk premium
water tariffs make it more specific to

site location based on an
optional user input
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2.6 Combined incoming risk-adjusted price

The combined incoming risk-adjusted price is calculated by adding the incoming
water bill unit price (USD per m3) to the incoming risk premium (USD per m3). The
combined incoming risk-adjusted price is the price that would be paid per m3 of water
if it included all the currently unpriced benefits that water provides and the future costs
of water treatment at a local basin level, taking into account baseline water stress, as

defined by the WRI (2016), and local water quality.

2.7 Incoming risk likelihood score

The likelihood that a business will realize increased operating costs as a result of
incoming water risk is scored as high, medium or low by the tool, based on seven
variables, as listed in Table M5. Each variable is assigned a value between zero and

one, and each variable is weighted according to its importance to the likelihood score.
Current and future water stress is weighted the highest because this quantity risk is
more likely to lead to an increase in operating costs. Each variable had an existing
high, medium and low boundary, and those boundaries were also mapped to a value
between zero and one to create new risk thresholds. The high-, medium- and low-risk
thresholds for the incoming risk likelihood score are listed in Table M6.

Table M5: Incoming risk likelihood score

Variable

Baseline water stress

Future water stress

Inter-annual
variability

WATER RISK MONETIZER

Description

a water basin with reduced water
availability. If drought scenario is
selected by the user, the stress
score is increased to high risk

|dentifies if a facility will be located
in a water basin with reduced
water availability in the future. If
drought scenario is selected by
the user, the future stress score is
increased to high risk

Identifies if a facility is located in a
water basin with high inter-annual
variability. High inter-annual
variability means there is a larger
variation in water supply between
years and as such, the water basin
could be prone to more severe
droughts and floods

Identifies if the facility is located in

Influence Weighting

Higher stress,

higher likelihood e
Higher future
stress, higher 25%
likelihood
High inter-annual
variability, higher 6.25%
likelihood
WHITE PAPER
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Data
source

WRI
(2016)

WRI
(2016)

WRI
(2016)
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Table M5: Incoming risk likelihood score (continued)

Variable Description Influence Weighting REle
source
Identifies if a facility is located in
a water basin with high seasonal
variability. ngh seasonal vgrlzlablllty High seasonal
S means there is a larger variation A . o WRI
Seasonal variability . variability, higher 6.25%
in water supply between months o (2016)
likelihood
of the year and as such, the water
basin could be prone to more
severe droughts and floods
Demonstrates the level of WWEF
governance of water regulation : : Water
Higher quality .
: and the level of enforcement Risk
National or local . and level of . )
: in each country. The user can 12.5% Filter
regulatory risk . . enforcement, .
choose to override this to make : o (2016);
: e : : higher likelihood
it more specific to site location user
based on an optional user input input
Demonstrates the level of WWE
. o Water
reputational risk in each country. . .
: : Higher Risk
National or local The user can choose to override : . . )
: : X . o reputational risk, 12.5% Filter
reputational risk this to make it more specific to . Lo )
: ) : higher likelihood (2016);
site location based on an optional User
user input :
input
|dentifies if the facility is located
in a country where water tariffs
: : : : . GWI
Historical changes have increased in recent years. Rising water (2015);
in national or local The user can choose to override tariffs, higher 12.5% Lser '
water tariffs this to make it more specific to likelihood :
: ) . input
site location based on an optional
user input

Table M6: Risk threshold for the incoming risk likelihood score

Low Below 30%

Above 60%

Between 30% and 60%
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3. OUTGOING RISK

31 Outgoing water bill

The outgoing water bill is calculated by multiplying the outgoing water quantity (m3)
by the outgoing water price (USD per m3). The outgoing water bill is forecasted over
a three-, five- and 10-year time horizon using historical changes in country-level
outgoing water tariffs (GWI, 2015). The user can choose to override the year three
forecast to make it more specific to site location based on an optional user input.

3.2 Outgoing risk premium (quality)

The outgoing risk premium is the monetary estimate of the increased price of outgoing
water, which may be realized by a business as an increase in its operating costs. The
outgoing risk premium is calculated based on the full value of water, as estimated by
the quality of water discharged from the facility. The outgoing risk premium is made

up of one component relating to water quality since the impact of water quality on the
availability of water is addressed in the incoming risk premium. To quantify the outgoing
quality risk premium, the Water Risk Monetizer looks at the amount and quality of water
being discharged by a facility, local water quality thresholds and the impact of water
pollution on the local water basin.

3.3 Valuation approach

The outgoing risk premium valuation approach estimates the monetary value of the
costs and/or benefits that are not currently included in the market price paid for water.
The outgoing risk premium is a proxy for the magnitude of exposure to water risk and
considers the non-market, intangible costs and/or benefits to business and society that
water provides. Similar to the incoming risk premium, the Water Risk Monetizer uses
the Total Economic Value Framework (TEV), adapted in Figure M3, a concept drawn
from environmental economics that provides a structured approach to estimate the
total economic value of the costs and/or benefits that environmental assets provide

to society. The TEV is an approach used throughout the environmental economics
literature and supported by organizations such as the World Business Council for
Sustainable Development (WBCSD) and the Natural Capital Coalition (NCC), who
developed the Natural Capital Protocol released in July 2016. The Water Risk Monetizer
focuses on non-consumptive use values of water within the TEV framework. Other
values, such as the non-use value and the future option value of water, are excluded
because scientific consensus on how to monetize these components is less advanced.

WATER RISK MONETIZER 31 WHITE PAPER | March 2017




Figure M3: The total economic value framework — outgoing risk premium

Human-health impacts: The value of
human-health impacts due to exposure
and bioaccumulation of harmful
pollutants as a result of water pollution

. Environmental impacts: The value Outgoing quality
Non-market (Intangible) of environmental impacts on local risk premium
ecosystems as a result of water pollution

Future treatment costs: To improve the
quality of outgoing water in line with
local water quality thresholds

Administration

Outgoing

Market (Tangible) Operations and maintenance ;
water price

Capital

The Water Risk Monetizer considers the total quantity (load) of pollutants released

in outgoing water by the facility. This load is calculated by multiplying a user input
concentration (in mg per liter) by the total quantity of outgoing water (in liters) and
applying a dilution factor. In the absence of user input concentrations, the quantity

is based on the facility's industry classification using data modeled by Trucost (2015).
Four standard pollutants (biological oxygen demand (BOD), chemical oxygen demand
(COD), suspended solids (SS) and dissolved solids (DS)) are included for every facility.
Other non-standard pollutants are determined based on their materiality to the
facility’'s industry classification using data modeled by Trucost (2015). Costs associated
with human-health and environmental impacts are calculated for all non-standard
pollutants, whereas future treatment costs are applied to all pollutants when their
concentrations are in breach of local water quality thresholds. Local water quality
thresholds are based on drinking water standards as determined by the US EPA (2016)
or provided as a user input.
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Table M7: Pollutants, concentrations and thresholds

Costs associated

with human- Future
Concentration Threshold health and treatment

environmental costs

impacts

Pollutant Pollutant
type hame

BOD

COD

Standard
pollutants

Not applied
SS

DS
Antimony
Arsenic
Barium
Cadmium
Chromium

Cobalt

Applied when
Copper User input or User input or concentration
Trucost (2015) US EPA (2016) is in breach of

Cyanide threshold

compounds
Non-

standard
pollutants

Applied on annual
Lead load of pollutant

Manganese

Mercury

Nickel

Nitrate

Phosphate

Selenium

Vanadium

Zinc
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3.3.1 Human-health impacts

The quantification of the human-health impacts due to the exposure and
bioaccumulation of harmful pollutants in local water bodies is based on an estimate
of the disability adjusted life years (DALYs) lost per unit of pollutant released into the
environment. DALYs for each pollutant are sourced from USES-LCA 2.0 (EC, 2004;
National Institute of Public Health and the Environment, 2004) and vary depending on
the geographical location where they are released. USES-LCA 2.0 takes into account
the impact of cancer and non-cancer diseases caused by the ingestion of food and
water and the inhalation of chemicals and converts these into DALYs. The DALYs

are monetized using the value of a statistical life year (VOLY), which encompasses
most aspects relating to illness and expresses the value of a year of life to the wider
population. The Water Risk Monetizer uses VOLY estimates from a stated preference
study conducted in the context of the New Energy Externalities Development for
Sustainability (NEEDS) project (Desaigues et al., 2006; 2011). The value of DALYs is a
function of the load of pollutants discharged by a facility in a specific location.

The human-health impact valuation is a peer-reviewed methodology. For more
information on the methodology, including sensitivity analysis for selected parameters,
please contact info@trucost.com.

3.3.2 Environmental impacts

Impacts of water pollutants on ecosystems are measured based on the reduction

in species number caused by one unit of each pollutant being released into the
environment. Estimates of the impact of each pollutant on the number of species in
an ecosystem are sourced from USES-LCA 2.0 (EC, 2004; National Institute of Public
Health and the Environment, 2004) and vary depending on the geographical location
where they are released. Once the reduction in species number for each pollutant

is known, the Water Risk Monetizer calculates the change in NPP caused by each
pollutant. This change is then monetized by applying ecosystem service valuations to
the proportion of ecosystem services lost from a reduction in NPP based on the analysis
of De Groot et al. (2012). The value of ecosystem services lost is also a function of the
load of pollutants discharged by a facility in a specific location.

The environmental impact valuation is a peer-reviewed methodology. For more
information on the methodology, including sensitivity analysis for selected parameters,
please contact info@trucost.com.

3.3.3 Future treatment costs

Future water treatment costs are calculated using appropriate water treatment

cost curves from Guo (2014) for standard and non-standard pollutants when their
concentrations are in breach of local water quality thresholds. The user is able to specify
the concentrations and thresholds of all water pollutants relevant to a facility. In the
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absence of any user input, the Water Risk Monetizer assumes that concentrations are
in breach of thresholds for standard pollutants, whereas for non-standard pollutants,
concentrations are based on the facility’s industry classification using data modeled
by Trucost (2015). The water treatment costs are adjusted for purchasing power parity
between countries using country-level wastewater treatment cost information from
GWI (2015).

Table M8: Summary of outgoing risk premium components

Independent Data

Dependent variable Description Data source .
variable source

EC (2004);
National
Institute of
Public Health
Country-level valuation of DALYs and the
Environment
(2004);
Desaigues et al.
(2006; 2011).

Human-health
impacts

Load of User
EC (2004); pollutants input or
National discharged by Trucost
Institute of a facility (2015)
Public Health
and the
Environmental Country-level valuation of Environment
impacts reduction in ecosystem services (2004);
Costanza et al.
(2007); Olson
et al. (2004);
De Groot et al.
(2012)

Purchasing
power parity

Guo (2014) and quantity
of outgoing
water

GWI
(2015)
and user
input

Future costs of Country-level cost estimate of
water treatment water treatment
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3.4 Outgoing water risk decision tree

The outgoing risk premium is calculated based on the responses provided by the user
to questions contained in the facility form. Figure M4 details what is included in the risk
premium calculation for each combination of responses.

Figure M4: Decision tree and default values (dark gray)

DECISION TREE RISK PREMIUM

Is outgoing water

. Yes
quality worse than
ambient water
quality threshold? No
Yes/ Local water
On-site Outgoing water quality will be based Is the on-site Don't treatment costs
on standard water quality metrics treatment facility know and/or costs
(BOD, COD, dissolved and suspended close to capacity? associated with
solids) as well as important sector- No environmental
specific pollutants. and health
impacts of water
: pollutants
Where is your Is outgoing water Yes (USD per m?)

Not quality worse than
treated ambient water

outgoing water g
treated?

START

No

quality threshold?
Average water
treatment costs
The local ambient water threshold is Yes/ (USD per m?)
based on a US EPA default for each : Don’
. ) Is the third-party on't
Third Eoltlﬁtant which can be overwritten treatment facility know
party y the user. close to capacity? e g No risk premium
No —»
Is Ol-thoing water Yes
quality worse than
ambient water No

quality threshold?

3.5 Outgoing risk premium forecast

The outgoing risk premium is forecasted over a three-, five- and 10-year time horizon
using the change in country-level outgoing water tariffs (GWI, 2015). The user

can choose to override the year three forecast to make it more specific to the site
location based on an optional user input. Higher future treatment costs result in a
future risk premium.
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3.6 Combined outgoing risk-adjusted price

The combined outgoing risk-adjusted price is calculated by adding the outgoing water
bill unit price (USD per m3) to the outgoing risk premium (USD per m3). The combined
outgoing risk-adjusted price is the price that would be paid per m3 of water if it included
the future costs of water treatment and the currently unpriced human-health and
environmental impacts of water pollution at a local basin level.

3.7 Outgoing risk likelihood score

The likelihood that a business will realize increased operating costs as a result of
outgoing water risk is scored as high, medium or low by the tool, based on five
variables, as listed in Table M9. Each variable is assigned a value between zero and
one, and each variable is weighted according to its importance to the likelihood score.
Current and future water stress is weighted the highest because this physical risk is
more likely to lead to an increase in operating costs. The outgoing risk likelihood score
is amplified if the on-site or third-party treatment facility is close to capacity. Each
variable had an existing high, medium and low boundary, and those boundaries were
also mapped to a value between zero and one to create new risk thresholds. The
high-, medium- and low-risk thresholds for the outgoing risk likelihood score are listed
in Table M10.

Table M9: Outgoing risk likelihood score

Identifies if the facility is located

Baseline water stress in a water basin with reduced H_|gher §tre_ss, 29% WRI
L higher likelihood (2016)
water availability
Identifies if a facility will be located Higher future WRI
Future water stress in a water basin with reduced stress, higher 29% (2016)
water availability in the future likelihood
Demonstrates the level of
governance of water regulation : : WWF
Higher quality
: and the level of enforcement Water
National or local . and level of . . .
: in each country. The user can 14% Risk Filter
regulatory risk . : enforcement, )
choose to override this to make . Lo (2016);
. e . . higher likelihood .
it more specific to site location user input

based on an optional user input
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Table M9: Outgoing risk likelihood score (continued)

Variable Description Influence Weighting REle
source
Demonstrates the level of WWE
. S Water
reputational risk in each country. . .
: : Higher Risk
National or local The user can choose to override : . o )
: . : . o reputational risk, 14% Filter
reputational risk this to make it more specific to . oo )
: . . higher likelihood (2016);
site location based on an optional User
user input :
input
Identifies if the facility is located in
a water basin with high population Higher cl
Population density G The Lsercan chgose popglatloh 14% ESEN
to override this to make it more density, higher (2016)
specific to site location based on likelihood

an optional user input

Data

Description Influence
source

Capacity of on-site The user can indicate whether the Facility close to
or third-party on-site or third-party treatment capacity, higher X2
treatment facility facility is close to capacity or not likelihood

User
input

Table M10: Risk thresholds for the outgoing risk likelihood score

High Above 50%
Low Below 25%
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4., REVENUE AT RISK

41 Revenue at risk

Revenue at risk is the estimated value of the revenue that could potentially be lost at a
facility due to the impact of water scarcity on operations. The Water Risk Monetizer uses
a revenue at risk model to estimate the amount of water that should be available to the
facility — its “share” of total water available to industry water users in the basin based on
the facility's contribution to the local economy.

4.2 Valuation approach

The model estimates the amount of water a facility requires to generate revenue and
estimates the amount of water available to the facility if water were allocated among
users in the local basin based on economic activity. If more water is required than

the basin share of water available in the river basin (as determined by the model), then
the facility’'s revenue is potentially at risk.

The model estimates the amount of water required based on the annual amount of
water used by the facility and the facility revenue. The facility revenue can be entered by
the user but is an optional input. If the user does not enter facility revenue, the model
estimates this value using data modeled by Trucost (2015), based on industry average
data and the facility’s industry classification. The facility’s industry classification is a user-
entered value.

Because water is a shared resource, the share of water available to a facility is estimated
by the model, taking into account local water stress and economic activity. The
estimated basin share of water available within a water basin for domestic, agricultural,
industrial and institutional users is based on basin-level water withdrawals and the
location’s Gross Domestic Product (GDP), which provides an estimate of the demand
for water in the basin from all the different users of the water.

In any given location, the model assumes there are specific volumes of water for
agricultural use, or for industrial and institutional use. The facility’s industry classification
determines which volume of water the model will allocate to the facility. However,
water withdrawals are not allowed to exceed 20 percent water stress in any water basin,
which is medium risk determined by the WRI (2016). This ensures that the basin can
continue to provide water in the future.

The model uses GDP to account for different users within the water basin that are
competing for a finite amount of water. As GDP increases, the competition for

water also increases (assuming the amount of water stays the same). The Water Risk
Monetizer uses the most site-specific GDP data. It draws first from megacity GDP but,
if unavailable, it selects state GDP and finally, if unavailable, it selects national GDP to
estimate the basin share of water available for the facility’s industry. The correlation
between GDP and population is also taken into account for estimating the basin share.
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If the user applies the Drought Scenario, the Water Risk Monetizer estimates water
availability in a simulated drought condition, where there is less water available. The tool
uses the inter-annual variability of water, as provided by the WRI (2016), to simulate the
scenario where there is a 10 percent chance that less water will be available. The tenth
percentile of water available was selected using sensitivity analysis as it has the highest
correlation with the drought severity metric, also provided by the WRI (2016).

The model estimates the facility’s revenue per unit of water by dividing the total facility
revenue by the amount of water used by the facility (user input value).

Table M11: Summary of revenue at risk components

IMF (2016);
National, state or megacity GDP data is used to calculate Chlna. StatISt.IC press
the competition for water in the basin e e
p (2016); Insee (2016);

Parilla et al. (2014)

Alongside GDP, the tool uses estimates of basin population
Population and population density to calculate the competition for CIESEN (2016)
water in the basin

Basin-level estimates of water withdrawals by domestic, WRI (2016); USGS
agriculture, industry and institutional users (2010); FAO (2016)

Water withdrawals

Basin-level This is used to ensure that withdrawals do not exceed the
water stress threshold of medium risk, defined by WRI (2016) as 20% WRI (2016)
stress. This is a conservative estimate for the risk threshold
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43 Revenue at risk forecast

The revenue at risk metric is forecasted over a three-, five- and 10-year time horizon
using a number of location-specific variables as listed in Table M12.

Table M12: Revenue at risk forecast

Forecast
variable

Component

Description Influence Data source

Estimate of basin-

Future water level water stress Higher future water stress, WRI (2016)
stress in three, five and higher future revenue at risk
10 years' time
Estimate of the IMF (2016);
Basin-level change in _basin— Higher future GDP_ i_ndicates China Statistic
Revenue GDP level GDP in |n_creased competition an_d Press (2014; 2015);
at risk three, five and higher future revenue at risk BEA (2016);
10 years' time Insee (2016)
Estimate of the
Basin change in basin Higher future basin population
: population GDP indicates increased competition CIESEN (2016)
population in three, five and and higher future revenue at risk
10 years' time
44 Revenue at risk likelihood score

The likelihood that a business will realize revenue loss is scored as high, medium or

low by the tool, based on six variables, as listed in Table M13. Each variable is assigned a
value between zero and one, and each variable is weighted according to its importance
to the likelihood score. Current and future water stress is weighted the highest because
this physical risk is more likely to lead to a loss in revenue than the other variables. The
revenue at risk likelihood score is amplified if the facility has experienced a loss of revenue
due to water stress in the last year. Each variable had an existing high, medium and low
boundary, and those boundaries were also mapped to a value between zero and one to
create new risk thresholds. The high-, medium- and low-risk thresholds for the revenue at
risk likelihood score are listed in Table M14.
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Table M13: Revenue at risk likelihood score

Identifies if the facility is located

Baseline Higher stress,

water stress ina Water. ba§|_n with reduced higher likelihood 25% WRI (2016)
water availability
Future Identifies if a facility will be located Higher future
in a water basin with reduced water stress, higher 25% WRI (2016)
water stress P L
availability in the future likelihood
Water Demonstrates how critical water
requirement is to an industry’s revenue. Seven Higher
: : . . . . o Trucost
of industry high-level industries are considered requirement, 12.5% (2015)
per unit of including Agriculture, Mining, Utilities, higher likelihood
revenue Manufacturing and Construction
Water
requirement Demonstrates how critical water is to Higher
of specific each industry within its sector. The 9" o Trucost
: . - requirement, 12.5%
industry seven high-level sectors are divided higher likelihood (2015)
per unit of into more than 450 industry sectors 9
revenue
Demonstrates the level of
National COTETMENES @1 EIER regglat|on il Higher quality WWEF Water
the level of enforcement in each . .
or local and level of . Risk Filter
country. The user can choose to 12.5% )
regulatory ) . : o enforcement, (2016);
" override this to make it more specific . Lo .
risk . . : higher likelihood user input
to site location based on an optional
user input
Importance Identifies the importance of each
of industry to the national economy
the industry (GDP), which aids regulatory Lower
o o . o UN Stat
to the restriction decisions. The user can importance, 12.5% (2016)
national choose to override this to make it higher likelihood
or local more specific to site location based on
economy an optional user input
: : The user can indicate whether the Historical
Historical i, )
facility has lost revenue due to water revenue loss, x2 User input
revenue loss . ; T
stress in the last year higher likelihood

Table M14: Risk thresholds for the revenue at risk likelihood score

High Above 55%
Low Below 25%
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S. FACILITY DASHBOARD

There are additional outputs in the facility dashboard that allow the user to screen
facilities for incoming and outgoing water risk. The additional outputs combine metrics
described above as outlined in Table M15 below.

Table M15: Description of facility dashboard metrics

This metric compares the year one incoming and outgoing risk
premium against the year one incoming and outgoing water

bill unit price. This metric allows the user to understand the
discrepancy between the current price paid for water and the risk
premium at each facility

Risk premium relative to price for
incoming and outgoing water

Potential revenue at risk due to water This metric is the year one revenue at risk for the facility displayed
quantity risk as a percentage

This metric combines the year one incoming and outgoing water
quantities, year one incoming and outgoing risk premiums, year
Rank based on water quantities, one revenue at risk value and the incoming, outgoing and revenue
monetized risk and likelihood at risk likelihood scores into a single ranked metric. This metric
can be used to compare the relative water risk across a group of
different facilities

6. RISK ANALYSIS

6.1 Reputational risk

In the risk analysis section of the tool, the Water Risk Monetizer uses data provided by
RepRisk to calculate the facility’s industry and country RepRisk Risk Exposure scores.
The RepRisk Risk Exposure scores are based on RepRisk’s business intelligence on
environmental, social and governance (ESQ) risks related to companies, projects,
countries and sectors. The score denotes high-, medium- or low-risk exposure and
is related to reputational risks associated with local pollution and water scarcity in a
specific location or industry. The exposure refers to a weighted reputational risk
value based on the number and severity of risk incidents captured by RepRisk in the
last two years.

For more information on RepRisk’s methodology, please visit www.reprisk.com.

If you are interested in an in-depth look at the ESG risk exposure of your company
including all 28 ESG Issues and 45 Topic Tags covered by RepRisk, please visit
https://www.reprisk.com/report.
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APPENDIX 2

Limitations

The Water Risk Monetizer was designed to provide a fast, easy-to-use water

risk assessment in monetary terms at a facility level, taking into account local
conditions. The output is intended to inform business decision-making and action
on water-related risks. The tool does not provide a holistic, detailed, facility-specific
water risk assessment.

At present, the tool's scope includes only risk assessments associated with a facility’s
incoming water quantity and quality risks and outgoing water quality risks related to

surface water use. We acknowledge there are other water-related risks, and the tool
will be updated over time to incorporate modules that assess these other risks.

Developing a globally relevant tool that is able to address local conditions is
challenging, and comes with limitations. Gaps in local-level data often exist, and the
uncertainty in making estimates and assumptions has been mitigated through extensive
consultation with subject-matter experts and other important stakeholders. Wherever
possible, local-level data has been included in the tool or alternatively, the user is
provided with the option to provide local insights to increase the accuracy of the
results. Some of the limitations and the mitigation strategies deployed by the Water
Risk Monetizer are discussed in Table L1.

Table L1: Limitations

The Water Risk Monetizer is a fast, easy-to-use and educational
The Water Risk Monetizer's scope is screening tool to understand a facility’s exposure to water risks in
limited to incoming water quantity monetary terms. It is not intended to be a detailed risk assessment
and quality risks and outgoing water tool that takes into account all business risks. These other water-
quality risks related risks may be significant, and will be addressed in future
version of the tool

The Water Risk Monetizer uses the WRI's Aqueduct Tool as its
source of basin-level water statistics. To date, this has allowed

for surface water assessment only. However, should basin-level
groundwater metrics become available in the future, the Water Risk
Monetizer will incorporate this into its risk assessment

Only surface water is considered
not groundwater

Aging water infrastructure presents a material financial risk in some
basins for business and domestic users of water. The tool does not
cover this at present in its water risk premium calculations

Aging infrastructure is not included in
water risk premiums
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Limitation Mitigation strategy

In recognizing the limitations inherent in global datasets, the Water
Risk Monetizer uses local data wherever possible or provides for
Data gaps and coverage local data input by the user. For example, with GDP this is done at
a megacity, state or national level depending on the availability and
reliability of the data source

Forecasting has limitations including reliance on historical

data, assumptions about variables and other factors. Wherever
Uncertainty in forecasting data possible, the Water Risk Monetizer sources forecast models from
internationally recognized data providers and advice from subject
matter experts

Default values for facility revenue
and the concentrations of specific
water pollutants are estimated
using secondary data modeled by
Trucost (2015)

The tool provides an input override option to allow the user to
specify facility revenue and pollutant concentration data

GDP is calculated at a national level for most countries. Wherever
GDP is not calculated at a water possible, state-level GDP is used (for the United States and for
basin level China). Further granularity has also been achieved by incorporating
GDP per capita of megacities (Parilla et al, 2014)

The revenue at risk metric uses economic allocation for
determining a business'’s fair share of water available for
businesses. Water allocation is a debated subject and many
basins do not consider economic output for allocating resources
between business users

Basin water allocation may not consider
economic output

The development of valuation coefficients for all water basins and
water pollutants across the globe leverages existing academic
studies that have been conducted in different locations. This
means there are uncertainties and sensitivities in the original
academic studies that carry over into the Water Risk Monetizer. To
mitigate against this risk, Trucost has used valuation techniques in
line with the Total Economic Value (TEV) framework and Natural
Capital Protocol, supported by the World Business Council for
Sustainable Development (WBCSD) and the Natural Capital
Coalition (NCC). Furthermore, third-party experts are consulted
during the development process

Water risk premium calculations are
based on secondary data sources
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APPENDIX 3

More information

For more information about the methodology used in the Water Risk Monetizer, valuing
water or valuing water-related business risks across business operations and supply
chains, please contact Trucost at info@trucost.com or northamerica@trucost.com.

If you would like more information about managing water risks with water efficiency or
technology solutions or you have questions about water stewardship, please visit
www.ecolab.com or contact waterriskmonetizer@ecolab.com.
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