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ABSTRACT

PHYSICAL, REGULATORY AND REPUTATIONAL WATER RISKSAS
PREDICTORS OF WATER STEWARDSHIP AMONG GLOBAL CORPORATIONS

Allison A. Richards, Ph.D.
George Mason University, 2016

Dissertation Director: Dr. Daniel M. Sklarew

There is growing consensus that the scope and complexity of worsening global
water stress and associated physical, regulatory and reputational water risks, require a
stewardship approach that involves collective action and community engagement among
public and private sectors, NGOs, and communities. Corporate Water Stewardship
(CWS) emerges as a strategic approach for companies to mitigate water risks, and many
global corporations are publicly disclosing their water risk and responses to initiatives
such as the Carbon Disclosure Project’s Investor Water Program. While the Alliance for
Water Stewardship (AWS) International Water Stewardship Standard, released in 2014,
provides clearly defined guidelines and a six-step process —commit, gather and
understand, plan, implement, evaluate, and communicate and disclose— required for
CWS, there has been little empirical research on global corporations” CWS practices and

related factors, in particular how reported CWS results relates to physical, regulatory and



reputational water risks, and other company characteristics such as revenue, number of
employees, number of facilities located in river basins exposed to water risk, sector and
the economic classification of the country where the company’s headquarters are located.

In this research, | examined full public responses of 327 global corporations (the
Full Disclosers) to the 2014 CDP-IWP survey, with the aim of understanding the most
important factors related to CWS — and using the AWS Standard as the criteriafor CWS.
To achievethisaim, | explored four research questions. First, what water risk types
(physical regulatory and reputational) are most prevalent among Full Disclosures to the
2014-CD-IWP? Second, how do physical, regulatory and reputational water risksrelate
to company characteristics? Third, how are the components of CWS practiced by Full
Disclosures related to their reported physical, regulatory and reputational water risks? It
was hypothesized that physical, regulatory and reputational water risks would explain a
significant variance in CWS practice amongst the study participants.

The results show that physical water risk was the most prevalent type of risk
among companies in the study, followed by regulatory risk, then reputational water risks.
Significant relationships were observed between physical, regulatory, and the number of
facilities acompany had located in river basins exposed to water risk, but not with other
company characteristics. For annual company revenue, sector, and the economic status
of the country where the company’s headquarters are located, relationships with physical
regulatory and reputational risk types were not significant; however, the aggregate of al

water risk was significantly related.



It was also found that global companiesin this research study were engaging in
CWS practice to varying degrees. 58% of the 327 companiesin the study pursued action
inal six AWS steps while 49% took action in four to five steps. Physical and regulatory
water risk types significantly predicted and also explained a significant portion of the
variance in CWS, while reputational water risk did not. The number of facilitiesa
company had located in river basins exposed to water risk also proved to be a significant
predictor of CWS. Annual revenue significantly predicted CWS but only for companies
that pursued action in less than six CWS steps, while sector was a significant predictor
among companies that pursued action in al six CWS steps. These findings provide
insightsinto CWS practice among global corporations that fully disclosed to the CDP-
IWP. These findings can be used to inform policy-makers on how to engage corporations
in collaborative and collective actions for sustainable water resources management and
governance. The methodology used in this research also have value to companies and

water practitionersin setting targets and devel oping action plans to mitigate water risks.



CHAPTER ONE: INTRODUCTION

Water stewardship has emerged as a strategic response to address water risks and
work towards ensuring access to water and sanitation for all (AWS, 2014; Rozzaet d.,
2013; Sarni, 2011b; Schulte, Morrison, & Gleick, 2011). Thereis growing consensus
that the scope and complexity of worsening global water stress and associated physical,
regulatory, and reputational water risks, require a stewardship approach that involves
collective action and community engagement among public and private sectors, NGOs,
and communities (BCtA, 2013; Cooley et al., 2014; Hepworth & Orr, 2013; Larson,
Freedman, Passinsky, Grubb, & Adriaens, 2012; Rozzaet a., 2013; Sarni, 2011a;
Schulte, Orr, & Morrison, 2014; UNEP, 2012; UNGC, 2013; WEF, 2014).
The Alliance for Water Stewardship (AWS)?! International Water Stewardship
Standard defines water stewardship as
“the use of water that is socially equitable, environmentally sustainable
and economically beneficial, achieved through a stakeholder-inclusive
process that involves on-site and catchment-based actions” (AWS, 2014,

p. 6).

1 The Alliance for Water Stewardship (AWS) is a collaborative effort of a multi-sectorial group of
organizations (NGOs, private sector, public sector etc.) dedicated to “enhancing water stewardship
capacity, and guiding, incentivizing and differentiating responsible water use” (AWS, 2010).



Water stewardship from the perspective of corporations — referred to as Corporate
Water Stewardship (CWS) — was examined in this study. The main aim was to examine
the most important factors related to CWSS practice among global corporations that
publicly disclosed to the Carbon Disclosure Project Investor Water Program (CDP-IWP).
To achieve this aim required examination of several factorsoutlined in Figure 1. The
first was to examine the types of water risks corporations recognized as business risks
and identify which company characteristics were related to those water risks. Second
was to ascertain the extent to which corporate water risk response incorporated the
principles of water stewardship. Third was to determine which water risk types or other
company characteristics were predictors of corporate water stewardship.

The study was based on the premise that physical, regulatory and reputational
water risks are important drivers of corporate water stewardship (CEO Water Mandate,
WWEF, & WaterAid, 2015; Hepworth & Orr, 2013; Schulte et al., 2014). Another
premise was that company size (measured by annual revenue and number of employees),
sector, the country of the company headquarters; and the number of facilities located in
river basins exposed to water risks, were also related to water risk and CWS (CDP,
2014d; Reig, Shiao, & Gassert, 2013; Schulte et al., 2011; Thebaut, 2009). The research
findings contribute to the existing body of knowledge addressing CWS and increase

understanding of CWS theory, practice, and related corporate factors.
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Figure 1: Potential Factorsrelated to CWS and Analysis Path

Background

Population growth, water stress, water risk and climate change

“Water is at the core of sustainable development. It is critical for thriving people, planet,
and prosperity. Water is needed for domestic, agricultural, and industrial uses and
energy production and is central to climate change” (UN Water, 2015, para. 1;
UNESCO, 2015, p. 2).

The world’s freshwater supplies come from less than one percent of water stored
in aquifers (groundwater), lakes and rivers, stored in dams, glaciers and ice caps, and
from rainfall (Figure 2). Population growth and associated economic devel opment over
the past century have increased global demand for water and resulted in withdrawal rates

twice the growth rate of population (UN-Water, 2013b). The United Nations (UN) also



highlighted that population and development have placed tremendous pressure on limited
water resources. The stress is expected to worsen with global population projected to

reach 9.1 billion by 2050 (UNESCO, 2015).
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Figure 2: Distribution of Earth’s Water, per Igor Shiklomanov (1993)
(Shiklomanov, 1993; USGS, 2011)

It has become increasingly difficult to meet human and ecological demands for
water in many parts of the world (Schulte et a., 2014). The state of world water
resources is considered to bein crisis (WEF, 2016). The 2015 World Economic Forum’s
(WEF) multi-stakeholder perception survey ranked water as one of the most impactful
risks faced globally today. A key factor of the problem isthat global freshwater
resources vary spatially and temporally in any given year. In addition, available
resources are oftentimes disproportionately low in the areas of highest demand, limiting

access. This has contributed to scarcity and stress amidst declining water quality and



guantity (Schulte, 2014). The United Nations World Water Development Report 2015
states that 1.2 billion people live in areas where water has been physically scarce, and one
guarter of the global population also reside in developing countries with water shortages
due to weak governance and lack of infrastructure to transport water from rivers and
aquifers (UNESCO, 2015). The extent of the problem was quantified in Reig, Shiao, &
Gassert (2013) contribution to the World Resour ces I nstitute (WRI) Aqueduct Atlas.

They calculated water stress — defined as “the ratio of total annual water withdrawal to
total annual available blue water” (or renewable supply) — for 200 countries and river
basins and catchments globally (Gassert, Luck, Landis, Reig, & Shiao, 2014, p. 12). The
water stress ratios were used to score and rank countries and river basins using the

classification summarized in Table 1.

Table1: WRI Aqueduct Atlas Water Stress Classification (Reig et al., 2013)

Water Stress Ratio Score Water Stress Category
<10% 0-1 Low
10-20% 1-2 Low to medium
20-40% 2-3 Medium to high
40-80% 3-4 High
>80% 4-5 Extremely high




Figure 3: Water stress by country (Gassert, Reig, Luo, & Maddocks, 2013)

Gassert et al. (2013) Aqueduct Atlas showed that that one third of 200 countries
analyzed had aratio exceeding 40% and ranked as being “high to extremely high water
stress” (Figure 3). Among river basins ranked high to extremely high water stress were
the Colorado River (USA and Mexico), the Dead Sea (Israel, Jordon and West Bank),
and the Indus River (Afghanistan, China, India, Nepal, and Pakistan). Theseriver basins
were also identified as |ocations where corporations were experiencing water risks in the
2014 Carbon Disclosure Project Water Program survey (CDP, 2014a). High levels of
water stress contribute to higher levels of competition among water users, and expose
these users to water risk (Reig et a., 2013).

Water risk is the “probability of an entity experiencing a deleterious water-related
event” (Schulte, 2014, para. 6). There are three types of water risks discussed in the

literature— physical, regulatory, and reputational water risks. Physical water risk is



exposure to changes in the quantity and/or quality of water that may impact water
availability (*too much or too little”) and access (“inaccessible or unfit for use”) (Orr,
Cartwright, & Tickner, 2009; Schulte et a., 2011, pp. 26-28). Regulatory water risk is
exposure to changing, ineffective or poorly implemented public water policy and/or
regulations. Reputational water risk is associated with potential conflict with the public
regarding perceived or actual unsustainable use of water by corporations (Orr et al., 2009;
Schulte et a., 2011). Water stress and scarcity from increasing demands on these
resources poses risks to people, planet and prosperity. Solutions to mitigate water risks
and build resource resilience are therefore crucial, especially for water stressed countries
and catchment areas.

Global water stress and water risk are compounded by climate change. The
Intergovernmental Panel for Climate Change’s (IPCC) reported that it is “very likely” to
“virtually certain” that climate change impacts will exacerbate stress on water resources
globally (IPCC, 2013). Expected impacts of climate change include increased variability
in temperature, extreme weather events such as droughts and floods, more frequent and
intense tropical storm and hurricane activity and increased incidence and/or magnitude of
extreme weather events and high sealevel rise. Therewill be more periods and places
with too much or too little water. Climate change impacts within the context of the
projected popul ation growth and already stressed water resources will undoubtedly
exacerbate water risks to the population, economies and the natural environment.

The United Nations (UN) estimated that if current population growth trends

continue, by 2025, 1.8 billion people will be living in countries or regions with absolute



water scarcity,? and two-thirds of the world’s population could be under water stress

(UN-Water, 2013b).

Corporate water use
The demand for water to meet the needs of a growing population also includes

private sector water use in the production of goods and services, i.e., corporate water use.
Corporate water use includes water withdrawals for industry, which account for 19% of
global water withdrawals per year (UNESCO, 2015). When water withdrawal in the
supply chain is considered, corporate water use aso includes some agricultural water use
(70% of global withdrawals). Industries then discharge an estimated 300 to 400 million
tons of polluted waste into waters every year. UN-Water (2013a) identified nitrates from
agriculture as the most common chemical contaminant of groundwater globally.
Businesses impact water quantity and quality both through their water consumption and
waste-water discharge. The core function of some businesses (water utilities) iswater
supply and treatment. Other businesses manage water as part of the inputs or outputs for
their operations (Kurland and Zell, 2010). Businesses and water are therefore intricately
intertwined. The potential for businesses to impact water resourcesis global and of great
magnitude based on the scale of their use and discharge of water.

Corporate water users are increasingly cognizant of the importance of water to

thelir profitability (economic capital), social and environmental capital (triple bottom

z Absolute water scarcity is the inadequate physical natural water resources to meet demand. Thisis differs
from economic water scarcity which isinadequate availability due to poor management and insufficient
resources (UN, 2010).



line®) and the risks associated with increasing water stress, unreliable water supply, and
unsustai nable use and management (Schulte et a., 2011). Water risk creates further risks
to business continuity and wider economic development, including financial risks,
increased costs, risks to markets and products, and risks to employees’ and customers’
health (Larson et al., 2012; WBCSD, n.d.). Physical, regulatory, and reputational water
risks are especidly critical for corporations heavily dependent on water as a key input
into their operations, both directly and indirectly through their supply chains (for
example, businesses in the food, beverage and tobacco and materials industries).
Increasing exposure to water risk and detrimental impacts related to water have prompted
many corporations to take action to mitigate physical, regulatory, and reputational risks
(CDP, 2013b). Many large multinational corporations are reporting these risks and
mitigating actions publicly. These corporations have started to drive CWS efforts with
the support of international NGOs, small businesses, consultants, financial services
institutions and bilateral and multilateral aid agencies. The AWS, the 2030 Water
Resources Group,* and the CEO Water Mandate® are examples of these CWS

collaborations.

3 Triple bottom line (TBL) is a measure of the economic value or performance of a company that
factors in its economic capital (profit), social capital (people) and environmental capital (planet)
instead of the traditional financial bottom line performance measures (Bennett & Lewis, 2015;
Elkington, 2004; Ernst & Young LLP & Miami University, 2013; Gross, 2015).

4 The 2030 Water Resources Group (2030 WRG) is a public-private-civil society collaboration that
facilitates “open, trust-based dialogue processes to drive action on water resources reform in water
stressed countries in developing economies” (WRG, 2016).

5 “The CEO Water Mandate mobilizes business leaders to advance water stewardship, sanitation, and
Sustainable Development Goals (SDGs) in partnership with the United Nations, governments, peers,
civil society and others” (CEO Water Mandate, 2016). The CEO Water Mandate is a special initiative
of the UN Secretary-General and the UN Global Compact, implemented in partnership with the Pacific
Institute.



CWSisacritical component of corporate strategy asit could mitigate water stress
and related physical, regulatory and reputational water risks (CDP, 2013b; Cooley et dl.,
2014; Franco-Garcia & Bressers, 2010; Hepworth & Orr, 2013; Larson et a., 2012;
Sarni, 2011b; WBCSD, n.d.). The business-as-usual approaches with current
unsustainable water usage practices will likely increase water stress for corporations.

The CDP reported that 1,064 companies globally disclosed their water use, water
risks, and responses to those risks listed in the Water Disclosure Project in 2014 (CDP,
2014b). Inits— Fromwater risk to value creation: CDP Global Water Report 2014—
the report highlighted 174 of participating companies were noted as FSTE Global 500
companies, and accounted for over 700 million acre-feet (863,436 million cubic meters)
of global water withdrawalsin 2014. Thiswithdrawal rate was equivalent to 25 percent
of the total annual water withdrawal by corporate water usersin 2013, indicating the
scale for potential impact from these companies for CWS (The World Bank Group,
2014).

Three hundred and twenty seven (327) companies made full public disclosuresto
the 2014 CDP-IWP —referred to the Full Disclosers from this point forward in this
dissertation. The responses of the Full Disclosers were available to the public, and these
responses were acquired for this study. Preliminary analysis of responses of the data
used in this research showed that 66% of the 327 companies that publicly disclosed had
water policies which set out clear goals and guidelines. Thisisan indicator of the first
step in CWS—committing to CWS (AWS, 2014). Disclosures on water risks and

responses are critical components of CWS, and are important to much wider integrated
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water resources management and water sustainability practices. Corporate water use and
practices impact other water users, managers, and policy makers (Money, 2014). CEO
Water Mandate et al. (2015) posited that CWS practice and disclosure will help address
the root-causes of water risk, namely to reduce data collection efforts, and improve
measuring progress and sustainability reporting with harmonized global metrics.
Moreover, CWS s an integral component of alarger water stewardship framework for
mitigating water risk and securing sustainable water resources for all users and especially

in water stress areas (Hepworth & Orr, 2013; Money, 2012).

Addressing water risks
Sustainable water resources management has traditionally been the purview of

governments or quasi-government entities and, to alesser extent, the private sector.
Approaches to addressing water challenges, managing and governing water resourcesin a
sustainable way have ranged from systems focused on water rights and allocation to
integrated water resources management (IWRM), and adaptive water management
(AWM) (Gleick, 2000; Pahl-Wostl and Sendzimir, 2005). While these approaches canin
no way be deemed failures, they no longer appear adequate to mitigate risk from
persistent and growing global water stress and scarcity (Hepworth & Orr, 2013; Peter H.
Gleick, 2003; Peter H. Gleick et al., 2011).

As acommon pool resource (CPR), and a basic human right, water is a shared
resource. Physical, regulatory, and reputational water risks associated with stressed and

scarce water resources are also shared risks. Similarly, action by any group to mitigate
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water risks without the use of power to gain and/or maintain control of the resource at the
expense of other groups —referred to as policy capture— should also be considered to
create shared value.

Corporate water stewardship (CWS) has emerged as away for corporations to
mitigate physical, regulatory, and reputational water risks within their scope of influence
(operations and supply chain) but also beyond corporate fence lines as well asto include
all users (people and planet), hence reducing shared risk and creating shared value
(Hepworth & Orr, 2013; Money, 2012, 2014; Sarni, 2011b; WWF, 2013). CWS requires
corporations “understanding their water use, shared risk and catchment context from the
perspective of water governance, balance, quality and important water related areas”
(AWS, 2014). The AWS (2014) also argues that the core of CWS is “corporations
engaging in meaningful individual and collective actions that benefit people and nature.”

Scholarly literature and empirical research on CWS have been growing as seenin
works by Hepworth (2012); Hepworth & Orr (2013); Jones, Hillier, & Comfort (2015);
Rozzaet al. (2013); Sarni (2011b); and Sojamo (2015). Informationisavailablein
popular and trade press, and on corporate and NGOs’ websites as well as some empirical
studies. However, there is aneed for a better understanding of the drivers and outcomes
of CWS, and itsimplications for mitigating water risk and contributing to achieving the
UN Sustainable Development Goal for water (Hepworth & Orr, 2013; Kurland & Zell,

2010).
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Research Questions
This research aims to operationalize the AWS International Water Stewardship

Standard (AWS Standard) and global corporations’ responses to the CDP-IWP water
information survey to assess the most important factors related to CW'S practice the Full

Disclosersto the CDP- IWP. The following research questions were explored:

RQ1: What water risk types (physical, regulatory, reputational) are most
prevalent among Full Disclosersto the 2014 CDP-IWP?

RQ2: How do physical, regulatory and reputational water risks relate to
company characteristics such as number of facilities located in river basins
exposed to water risk; company revenue; number of employees; sector;
and headquarter country’s economic classification?

RQ3: How are components of CWS practiced by the Full Disclosuresto the
2014 CDP-IWP related to their reported physical, regulatory and

reputational water risks?

Research Contributions
Water stress and scarcity and water stewardship are well established constructsin

the academic literature. However, examining these issues from the perspective of risk to
society and businesses only emerged in the past decade. Additionally, the 2014 launch of
the AWS Water Stewardship Standard provides a clear definition of water stewardship
within today’s water challenges, for example, stress and scarcity, and opportunities, such

as cost reduction, improved water efficiency, increased brand value and business and
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community resilience. Further, relatively new to literature are publications concerning
corporate disclosure of companies’ water use behavior, water risks and responses to those
risks. A large contributor to the trend in disclosure has been the CDP-IWP to which
companies started reporting their water use, governance, risk, response practices in 2010.
CDP issued the first questionnaire to 300 companies in April 2010, with 146 companies
providing public responsesin June, 2010. Thisresearch explored the linkages between
the AWS Standard, the 2014 CDP-IWP guestionnaire to obtain companies’ responses
about their exposure to water risk, and responses to those risks and water stewardship
behavior, to answer the research questions.

This research contributes to the literature concerning CWS through a synthesis of
theory and practice using defined key steps for CWS. It providesinsights into physical,
regulatory, and reputational water risk exposure among companies and how these risks
relate to other company characteristics and responses. The research aso adds to the body
of knowledge on the role of private sector entities in undertaking collective action and
stewardship to mitigate water risks outside of their corporate fence line, for al users. The
research contributes to discourse on water governance, policy, stakeholder engagement,
and collective action for sustainable water resources management and corporate water

stewardship.

Organization of Dissertation
Following the introduction, the second chapter of this dissertation presents an

overview of the main theories on which this research is based — resource dependency,
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natural resource based view of the firm, stewardship enterprise risk management and
water risk response spectrum. The theories were explored within the context of the
existing body of knowledge on water risks and responses and corporate water
stewardship, itsdrivers and deterrents. The factors that drive water risk and CWS
behavior from the theoretical and practical perspectives and the gaps identified are
examined in chapter three. The research design and methodol ogical approach for this
research are presented in chapter four. Additionally, chapter four provides a detailed
description of the research questions, hypotheses, data collection and dataanalysis and a
description of the companiesin the study. The research findings are presented and
discussed in chapter five, six and seven. Chapter six includes answersto RQ1 on water
risks while chapter six details CWS practice and chapter seven details findings on the
most important factors influencing CWS among companies. The conclusions and future

research are included in afinal summation in chapter eight.
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CHAPTER TWO: THEORETICAL FRAMEWORK

CWS s areflection of the complexity of the problem for which it was intended to
overcome — water stress and scarcity. It sitsat the juncture of the environmental science,
sustainability, business management, and social sciences disciplines with a plethora of
theoretical underpinnings. This research was based on the Corporate Water Risk
Response and Stewardship (CWRRS) conceptual framework, which is a synthesis of
existing theories: (1) Larson et. a. (2012) Water Risk Response Spectrum (WRRS)
(2012), (2) Pfeffer and Salancik’s (1978) Resource Dependency theory, (3) Hart’s (1995)
Natural Resource-based View of the Firm (NRBV) theory, (4) Davis, Schoorman and
Donaldson’s (1997) stewardship theory, (5) Enterprise Risk Management (ERM) theory,
and (6) the AWS (2014) Water Stewardship Standard. These frameworks characterize
organizations’ decision-making processes related to natural resources such aswater. In
general, the theories converge around the notion that collaboration and cooperation are
strategic choices under circumstances of shared environmental risks. This chapter
provides an overview of the CWRRS and the theoretical frameworks that underpin the

framework and this research.
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Corporate Water Risk and Stewardship (CWRRS) Conceptual
Framework

The CWRRS conceptual framework isshown in Table 2. It indicatesin the risk
exposure column that corporations may face, and experience impacts from short-term or
long-term physical, regulatory and reputational water risks with varying degrees of
uncertainty. It aso showsthat the value at risk (VAR), defined as the value of assets
within the corporation’s operations or value chain, exposed to risk may vary from low to
high VAR.

In depicting the types of responses and treatments of those risks, the CWRRS
reflects the COSO Enterprise Risk Management (ERM) framework’s claim that there are
multiple types of responses to risks ranging from reactive to tactical to strategic responses
(Ernst & Young LLP & Miami University, 2013; Essaides, 2013). ERM isdiscussedin
detal later in this chapter. Reactive responses are generally short-term, and low cost
strategies that are internally-focused. According to Larson et a. (2012), reactive
responses have the tendency to involve financial solutions while responses that fall in the
tactical category involve some negotiation and trading with parties’ external to the
corporation, but with some preexisting relationship such as partner in their supply chain.
The literature also indicates that responses could also be strategic. Strategic responses
tend to be external, involving awider range of stakeholders outside the influence of the
firm. The CWRRS framework include Larson et al. (2012) theory there is atendency for
costs and difficulty in implementation to increase as the response range from reactive to

strategic, with strategic responses having the highest cost and most difficult to
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implement. Similarly, the stakeholders that benefit from the response and treatment of
the risks vary accordingly.

The CWRRS also reflects Larson et al.'s (2012) notion that reactive responses
mitigate water risks for the corporation on a short-term basis, while tactical responses
tend to benefit the corporation and their supply chain. Moreover, strategic responses
mitigate water risks for the corporation, its supply chain, and the wider society with long-
term effects. Strategic responses therefore contribute to sustainable water resources and
sustainable development. It is however argued that strategic responses tend to have
higher transaction costs, and the value created is more difficult to quantify than other
more reactive and tactical responses such as hedging and insurance (Larson et al., 2012).

Based on the AWS, RDT, NRBV and WRRS, water stewardship is the strategic
response to water risk. However, given the level of difficulty to implement, high
transaction costs, and difficulty in quantifying benefits, corporations may opt for
responses that are reactive and tactical over strategic. This raises the question of which
factors are most important correlates of corporate water stewardship among companies —
the main question explored in thisresearch. In answering this question, this study
focused on the risk and response types components of the CWRRS, bordered in greenin
Table2. A more detailed examination of the underlying theoriesin the CWRRS
conceptual framework may shed some light on why corporations would opt for CWS and

isdiscussed in the remainder of this chapter.
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Table2: CWRRS conceptual framework

RISK EXPOSURE"
Physical
Regulatory,
Reputational

= Short-term
For Example
#= Flooding
# Pollution of water
supply
# Higher water prices
= Negative media
coverage
= Low value at risk (VAR)

= |ow uncertainty

= long-term

For Example

# Projected water
scarcity ands stress

# Climate Change

= Poor coordination
between regulatory
bodies

= [jtigation

# Community opposition

= High value at risk

= High uncertainty

v

Framework
RISK Corporate Water
2
TREATMENT Stewardship (CWS)>*
Financial

Hedge

Buy/Trade

Reduce & Reuse

A

A 4

Enhance Supply/
Mitigate

No CWS

= Reactive

= High effectiveness/ high
VAR reduced

= Easy implementation

" Low cost

Low CWS

= High effectiveness/ high
VAR reduced

= Easy implementation

= Low-medium cost

= On-site level action

!

High CWS (6 steps)
= Strategic

= Moderate to high effectiveness

= Difficult to implement

= High cost

= Watershed/Catchment Basin
level collective action

Corporate Water Risk, Response and Stewardship (CWRRS) Conceptual

STAKEHOLDERS?

= |Internal
Shareholders

External
= Supply Chain

= Internal
= Shareholders

= External
= All water users

ﬁote: Thisframework integrates: 1 ERM; 2 WRRS; and 3 RDT, NRBV and CWS

theories

Natural Resources and Organizational Behavior Theories (Exposure to

Risk)

One theoretical framework that underpins this research is Pfeffer and Salancik’s

(1978) Resource Dependency Theory (RDT). RDT states that organizations depend on

resources that may be in the control of others (Pfeffer and Salancik, 1978, cited in




Vargas-Hernandez, 2008). In order to survive, organizations seek to gain control over or
reduce the power of others over needed resources and to reduce uncertainties about
resource access through strategic alliances and inter-organizational cooperation (Lin &
Darnall, 2010).

Similarly, Hart’s (1995) Natural Resource Based View of the Firm (NRBV)
Theory states that the sustained competitive advantage of the firm is based on its
relationship with the natural environment. He argues that the firm’s internal capability
and capacity determined its strategic response to external pressures from competitors and
other stakeholders. The firm’s strategic response can range from pollution prevention to
product stewardship to sustainable development (Hart, 1995; Hart & Dowell, 2011).
NRBYV predicts that the firm’s strategy progresses over time from internal, purely
competitive activity to external activity that establishes a firm’s legitimacy then
culminated in strategies based on a shared vision within the context of broader societal
development (Table 3).

The RDT and NRBV theories were further elaborated by Davis, Schoorman, and
Donaldson (1997) Stewardship Theory. Thistheory was based on the notion that
“organizational, collectivist behaviors have higher utility than individualistic, self-serving
behaviors” (p. 25). The authors argue that stewardship is fostered by “the best interests
of the group, and that it strives in organizational structures that facilitate and empower
rather than monitor and control, and has intrinsic motivations” (p. 25). Stewardshipis
implemented within a highly participatory environment, with open communication that

empowers stakeholders and establishes trust with those in the relationship as depicted in
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Table 4. Additionaly, stewards are said to identify with the wider group of stakeholders,
and are therefore engaged in collective action that served the group while simultaneously
meeting their own needs. The authors saw stewardship as an aternative to the
individualistic, self-serving, and power-driven approaches of organizations under Jensen
and Merkling’s (1978) Agency Theory as depicted in Table 4.

In the context of water risk and this research, the RDT and NRBYV theories
indicate behavior of global corporations that are dependent on shared water resources can
vary from internally-focused solutions controlling resources, to externally-focused,
collaborative responses that reduce uncertainties or risks for the organization aswell as
partners. Corporations may gain sustained competitive advantage for strategiesin
response to environmental risks that are focused around a vision shared among the
broader society, asalso claimed in Davis, Schoorman and Donaldson’s (1997)

stewardship theory, and this research.
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Table 3: Hart’s (1995) Sustained Competitive Advantage of the NRBV Theory

Internal
{Competitive Advantage)

Sustained Competitive Advantage

{Sockal Legltimacy)

External

Tacit
Pallutien (Causally ambdguous)
Prevention o For example, weal qualin

Socially Comples

(Firm specific)

Development
= For exampli, shared vision

Product {Process based )
Stewardship #  For example, design for environment
{IME)
Sustainable Rare

<R Transpdreney

= - - -
envirenmenta] manazement (TOEM) $—10o—

/—\ Stakeholder Integration
\/- External wdyisers

/\L ol laboration

x_ "

Public scrutiny

|\;|.'3|||:-:s_|a.'u_sp. wisperalaon

Table 4. Davis, Schoorman and Donaldson (1997) Stewardship Theory and Agency

Theory Comparison

Comparison of Agency Theory and Stewardship Theory

Agency Theory Stewardship Theory

Model of Man Behavior Economic man Self-actualizing man
Self-serving Collective serving

Psychological Mechanisms

Motivation Lower order/economic needs Higher order needs (growth,
(physiological, security, economic) achievement, self-actualization)
Extrinsic Intrinsic

Socia Comparison Other managers Principal

Identification Low value commitment High value commitment

Power Ingtitutional (legitimate, coercive, Personal (expert, referent)
reward)

Situational Mechanisms

Management Philosophy Control oriented Involvement oriented

Risk orientation Control mechanisms Trust

Time frame Short term Long term

Objective Cost control Performance Enhancement

Cultural Differences Individuaism Collectivism

High power distance

Low power distance
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Water Risk Response Frameworks

Enterprise Risk Management (ERM)
Corporate water risk is “the probability of an entity experiencing a deleterious

water-related event” (CEO Water Mandate, 2014c; Schulte et al., 2011). Itisaso
vulnerability to impacts from uncertainties related to water hazards on a corporations
internal objectives or global Sustainable Development Goals (Knight, 2010; Kron, 2005;
Purdy, 2 010).

Water stress and scarcity create water risk for all water users. Businesses
experience physical, regulatory, and reputational water risks that are likely governed by a
company’s risk management framework. Enterprise Risk Management (ERM) theory
states that a continuously improving process of risk management provides a company
with competitive advantage, and creates and protects value, among other things (Bissett,
2010; Nocco & Stulz, 2006; Purdy, 2010).

There have been numerous interpretations of risks and risk management (Ernst &
Young LLP & Miami University, 2013; Essaides, 2013). Consistent among these
interpretations are the factors for effective ERM. The first factor isthat a company’s
ERM should be based on the risk profile and tolerance of the organization. The second
factor isthat the ERM should be anchored in the values of the organization. Thethird
factor isthat it should take into account human, cultural and environmental factors of the
organization in the achievement of objectives. The fourth factor is being stakeholder
inclusive, and the fifth is commitment to continual improvement. The ERM process
includes risk assessment and risk response/treatment (Ernst & Young LLP & Miami

University, 2013; Essaides, 2013).
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The risk management works cited above also indicate various risk response
options based on the corporation’s risk appetite. They suggest that corporations with
lower risk appetite are likely to opt for risk avoidance. As the tolerance for risk
increases, the treatment may change to conservative risk taking or risk reduction. Other
corporations may opt for risk transfer, justified risk taking, i.e., accepting risk through
informed decision-making and monitoring, or a combination (EisnerAmper, 2016;
Kleindorfer & Saad, 2005; Purdy, 2010). ERM theorists further posit that as a firm’s
ERM program matures, there is progression from reactive to tactical to more strategic
decisions aimed at long-term value creation and protection (Beasley, Clune, &
Hermanson, 2005; Bissett, 2010; Liebenberg & Hoyt, 2003; Verbano & Venturini, 2011).
Long-term strategic choices are usually more difficult and costly to implement and the
value or return on investment while not necessarily less, are more difficult to quantify in
monetary terms, according to these sources. This was reflected within the context or

water risk by Larson and colleagues’ (2012) Water Risk Response Spectrum.

Water Risk Response Spectrum
Larson, Freedman, Passinsky, Grubb, & Adriaens (2012) Corporate Water Risk

Response Spectrum (WRRS) show that businesses responses to water risk may range
from hedge mechanisms on the left to enhancing water supply on the right range as

shown in Figure 4.
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Hedge economics Mitigote supply risk
r b

i
Hedge Insure Buy/Trade

Reduce & ‘ Enhance
Reuse Supply

Response Hedge using commodity derivatives for water
Insure againstadvarse weather events that cause water scareity
Buy or trade water rights and physical guantities of water
Reduce water use in the value chain and Reuse wastewater

Enhance supply in the value chain

Figure4: Larson et al. (2012) Corporate Water Risk Response Spectrum

The WRRS indicates that water risk response decision-making include risk
avoidance to risk sharing using financial tools such as hedging and insurance as depicted
in the left segment of the spectrum. The authors posit that for short-term risks, due to
extreme events that disrupt business and profits, market-based mechanisms such as
hedging, are common responses among businesses. One example is the use of weather
derivativesto financially hedge against physical water risks, by optimizing growing
seasons across a company’s footprint, based on weather predictions. Weather derivatives
instruments include the Chicago Mercantile Exchange with the Rainfall Index and
Cooling Degree Day Index. Larson et a. (2012) however argue that while hedging is
effective in mitigating financial risks (effect of changesin costs, harm from reduced

water supplies or disruption in the supply chain), it does not protect economic
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productivity. They also argue that the uncertainties and variability in weather make it
difficult to predict and price weather options.

Insurance is the second response option on the spectrum. Increases in extreme
weather events necessitate new forms of insurance that protect against weather volatility,
e.g., rainfall insurance based on rainfall amounts recorded for a specific location. Zeuli
and Skees (2008) highlighted insuring against losses due to declines in the rainfall index
within ageographic grid. The Rainfall Index Insurance - Pasture, Rangeland, Forage (RI-
PRF) is one example of thisresponse (ascited inin Larson et. a., 2012, p. 309). Larson
et a. (2012) aso pointed out that RI-PRF and other indices assist local farmersin
forward pricing of water giving them the ability to plan and invest in water conservation
technologies. The authors argue that while insurance protects against economic
production losses, it does not mitigate long-term water scarcity and water sustainability.
They further note that climate change impacts such as increases in extreme weather
events, and the effects of El Nino Southern Oscillation (ENSO) on weather patterns make
predictions difficult and increase the probability of errors.

In the middle of the spectrum is buying, selling or trading of water rights. Thisis
identified by Easter (1999) as an economic response to scarcity to promote “a more
efficient allocation of water among competing users” (as cited in Larson et al. (2012) p.
310). Inthisapproach, users purchase rights and implement efficient water use practices
so that they can trade these rights to other users. Larson et a. (2012) note that
agricultural users in general are the sellers as they have “more generous water rights and

pay less than municipal and industrial water users” (p. 310). Water trading is said to be
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effective in water scarce or stressed areas with increasing competition, asit enables a
company to secure supply. Water trading is aso known to incentivize water efficiency as
users can profit from selling a part of their alocation. Asan example, Larson and
colleagues (2012) stated that water trading was found to be one of the key factors
influencing investmentsin irrigated agriculture infrastructure in the Murray-Darling basin
(MDB).

Similar to hedging and insurance, water trading does not provide “absolute
protection” against water risk as trading is not possible if there is not enough water
(Larson et. a. (2012) p. 311). Buying and trading water rights require a well-devel oped
system of rights, and the institutional and legal capacity to enforce trades to ensure low
transaction costs. These entrance criteriafor efficient water rights training is a challenge
for developing countries with no established water rights systems, and/or limited
institutional and legal capacity. These countries are also more likely to have corrupt and
unjust water trading regimes. Externalities to the market, such as the social and
environmental implications of water trading, would also be difficult to incorporate,
according to Larson et al. (2012). Issues of equity and trust, and the potential for conflict
when reallocation negatively impacts the public and other users, are associated with
water trading. Water trading is limited by geography, and is hence region-specific. Itis
believed that in regions with monopolistic or oligopolistic controls over water
withdrawals, and weak governmental controls, a market mechanism would not be viable.
Water allocations are often reduced in extreme droughts to levels below rights allocation

leaving little to trade. This dearth in water allocations have been the source of conflict in
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the southwestern U.S. where the courts have decided cases between water rights and in-
stream flow to protect endangered species (Benson, 2004).

The fourth option in the spectrum addresses water risk through internal,
operational actionsto reduce, recycle and reuse water and improve wastewater quality.
Measures may include water efficiency and conservation, and operational changesto
reuse water among others. Thisoption is of highest utility for companies with high water
risk where it is economically feasible ( WWF Germany and DEG, 2011 in Larson et al.,
2012). The problem with this approach isthat it focuses on internal operations, while for
many companies, indirect water use in their supply chains accounts for the largest
proportion of their water footprint. This option involves demand-side initiatives and does
not address supply-side water risks. Companies must go “beyond their fence” in order to
effectively mitigate water supply risks and “ensure adequate resource to meet future
needs” (CDP, 2013b; Larson et a., 2012; Money, 2014; WWF, 2013). Thereisevidence
that many companies have begun to work with their suppliers to improve water practices,
reduce demand, and improve wastewater quality throughout their value chain (CDP,
2013b; Larson et d., 2012).

At the far-right end of the spectrum are externally focused actions designed to
“enhance overall water supply in the aquifer and watershed.” These may be undertaken
by the individual company, however Larson et a. (2012) noted that a stakeholder-
inclusive process is the preferred approach, e.g., working with governments and policy
makers to influence change at the regional or watershed levels. Engaging local

communities and improving their accessto water, e.g., Diageo’s ‘Water for Life’
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initiative and empowering communities with the knowledge and training on best
practices and technol ogies are examples of actionsin this response option. While this
option is thought to be best for long-term outcome, there are also challenges associated
with it. Companies may have little control over external stakeholders, identifying
appropriate projects within the company’s zone of influence can be difficult, and projects
are generally time-consuming, long-term and costly. Thereis also the challenge of public
perception, for example, that companies are “green washing” to mask their negative
impacts. Building trust through transparency and accountability is therefore an important
strategy for a company’s social license to operate which is predicated on perceptions of
the company (Daviset a., 1997; Schulte et al., 2014). Reducing interna demand and
enhancing external water supply are consistent with the stewardship approach and will
help overcome negative public perceptions. The Coca Cola Company’s (TCCC)
Replenish Project is an example of action at this end of the spectrum. Replenish isaimed
at water conservation, community water availability, and restoration and enhancement of
water quantity and water quality (TCCC, 2012 as cited in Larson €t. a., 2012).
A water risk response decision-making framework presented with the WRRS

suggests that water risk mitigation strategy is afunction of:

the objective of the company’s short-term versus long-term goals and that

the type of risk;

the cost to implement the action;
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the effectiveness of the action in mitigating the risk (measured as a
percentage of projected economic loss form water risk addressed by the
response), and ;

the feasibility of the action—Ilevel of difficulty and time required to
implement (Larson et al., 2012).

The authors argue the following which were adopted in the CWRRS conceptual
framework discussed above:

When both water shortfall and value-at-risk are high, a more aggressive
mitigation strategy towards stewardship should be pursued;

When water shortfall and the value-at-risk are both small, hedging would
be more appropriate;

Multiple strategies are most effective when there are multiple risks and the
differencesin the cost, effectiveness and feasibility are not clear.

My analysis of the water risk response spectrum and the water risk decision
framework show that the multi-pronged approach is likely the case where there are more
than one type of risks (physical, regulatory, reputational), where water risks are high, and
where risks are shared across multiple sectors (civil society, government). Similarly
Larson et. a. (2012) argue that effective responses to short-term physical water risks
would be targeted at internal actions while long-term water risk response would be
geared towards the external stakeholder engagement and stewardship end of the
spectrum. Theissue with the latter is that while short-term risks and benefits are easily

quantified, long-term risks and benefits are not. A standard return on investment based
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on implementation cost and amount of risk reduction would likely result in short-term

reactive or tactical actions and not the strategic CWS response.

Corporate Water Stewardship Frameworks

CEO Water Mandate Framework for Action
The CEO Water Mandate (“The Mandate”) established in 2007 by the United

Nations Global Compact is one of the early proponents of corporate water stewardship.
The Mandate was created to acknowledge global water challenges create risk for awide
range of industry sectors, the public sector, local communities, and ecosystems alike
(CEO Water Mandate, 2015).

The Mandate is rooted in the belief that cross-sectoral collaboration amongst
shared water goals is the most effective path to more sustainable water management, and
that private sector participation can be a critical partner in this effort. Corporations
endorse the Mandate by committing to implementing its six elements — (1) Direct
Operations, (2) Supply Chain and Watershed Management, (3) Collective Action, (4)
Public Policy, (5) Community Engagement, and (6) Transparency through individual and
collective action.

The Mandate developed a Framework for Action towards Sewardship, which
conveys a six-step water risk management process (Figure 5). The process starts with
ng water usage and discharge. The second step involves assessing external risks
(value chain and watershed), followed by creating a plan of action to improving internal

water use and discharge behavior. The fourth step involves collaborating with external

31



stakeholders to mitigate water risks while the fifth and sixth steps are accountability and
transparency through ongoing engagement and communication. A core message of the
Mandate relevant to the current research is the notion that CWS actions must be aligned
with broader global objectives, such as human rights and United Nations Sustainable
Development Goals (SDGs). The Mandate and other proponents believe that through this
alignment with the SDGs, CWS will contribute to mitigating water risks for all water
users (both human and environment) (CEO Water Mandate, 2014b; CEO Water Mandate

et al., 2015)

Assess water usage and discharge

2

Assessrisksin local watershed and in your supply chain

~r

Create a plan on how to use water more efficiently and
improve wastewater

-

Collaborate with your supply chain and other
organizations in your watershed

Hold yourselves and others accountable

N

Communicate results for investors, customers, and other
organizations

Figure5: CEO Water Mandate (2014) Framework for Action towards Water
Stewar dship
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Sarni’s Water Stewardship Strategies
Another early work on CWSis Sarni's (2011a) Corporate Water Strategies. He

argues that companies should consider water stewardship strategies that include assessing
enterprise-wide water footprint, stakeholder engagement, direct and indirect water use
reduction, revaluation of water costs to reflect its “true value, risk assessment and
transparency in communications” (Sarni, 2011b). He proposed “a strategic combination
of preservation, innovation and engagement” in interlocking spheres depicted in Figure 6.
Preservation is aimed at reducing impact through watershed protection and water
infrastructure repairs, while the other spheres involve engaging stakeholders outside of
the company and creating or adopting new technologies to overcome water challenges
through innovation (Sarni, 2013). Several examples of each are also depicted in the
graphical depiction of stewardship strategies. Examples include Ecolab’s dry conveyor
belt lubricant that preserves water resources, and Ford’s research partnership with
Georgia Institute of Technology as a stakeholder engagement practice. He also
highlights FEM SA’s (Fomento Economico Mexicano, SA) initiative in Latin America
that makes social investments in communities as the CWS case. FEMSA focuses on
solutions that address conservation and sustainabl e use of water resources while
improving the quality of livesfor al.

In 2014, Sarni, in a presentation to the International Society for Sustainability
Professionals (ISSP) highlighted that there is alink between water and business growth.
He suggests that corporate strategy evolves from (1) no strategy to (2) alicense-to-grow-
strategy, to (3) a “social license-to-grow-grow” (Sarni, 2014). He noted that increasing

the corporation’s engagement in and leading collective action programs, in addition to
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investing in preservation and innovation, fosters maturing from second to the third stage.
Sarni’s work provided real world examples of water management and stewardship
strategies and actions among corporations in response to water risks. This research will

further explore corporate CWS actions and its relationship with water risk.

Watershed prolection
Water infrastructure ragair
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Jodnt water

recharging facility Preservation Ecolab:
with eity e “Diry”™ comayar
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Commurity outreach Ferd: Ecolab:
PIOrEmS 10 provice Resezrch partnersip “Smart rechnclagy”

safe drinking water with Ceorgs Insitute of fo record waser
Technology consumplicn matrcs

Figure 6: Sarni’s (2013) Effective water stewardship strategies

World Wildlife Fund Water Stewardship Steps
Another depiction of CWS is the World Wildlife Fund for Nature (WWF)

Sewardship Steps: Theory of Change (Figure 7). The WWF Stewardship Steps shows

that stewardship is achieved in steps that progress from awareness to influencing



governance, similar to the Mandate’s steps to stewardship action (Orr et al., 2009; WWF,
2013). The WWEF Stewardship Steps are also consistent with the NRBV’s progression

based on firm’s capability and achieving the steps in the AWS Stewardship process.
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Figure7: World Wildlife Fund Stewardship Steps, Adopted from (Orr, 2014)

Thefirst step in the WWE strategy is awareness building. It is noted that this step
leads to an understanding of water-related risks. Obtaining knowledge of the impact of
the risk on the business is the second step which enables internal action to mitigate the
risks (step three). These steps are noted to be in the direct sphere of influence of the

company, assess the impacts the company has on water resources, and the efficiency of
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its operations. It is about the products individual companies source and sell, private goods
and value created, and risks faced by these companies. Collective action (step four)
involves engagement with external stakeholders and is evidence that the company thinks
thisisanecessary strategy. The fifth and final step isinfluencing governance, in which
the company through stewardship, support the political, social, economic and
administrative systems that devel op and manage water resources, e.g., through advocacy
and outreach. Steps four and five are outside the direct sphere of influence of the
company. They focus on external water resources, itsimpact on the company, and the
company’s access to water. They involve public goods rather than private goods,
consider shared risk, and the values of the wider public, and not just that of the company.
WWE (2013) suggests that risk and uncertainty should be the primary motivating factor
for a company’s decision to engage in water policy, but cautioned that this in turn
exposes the company to additional risks from public perception of policy capture or using
their influence to gain at the expense of others. Transparency and judicious approach
were recommended to overcome reputational risks associated with private sector action
in water governance. This framework supports the current study’s hypothesis that water

risks influence CWS practice among global corporations.

Alliance for Water Stewardship (AWS) International Water Stewardship
Standard

While the theoretical frameworks examined above define CWS and point to some
characteristics of CWS within current global water context, the AWS International Water

Stewardship Standard (AWS Standard), which was launched in April 2014, isthe first
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framework to provide a comprehensive set of procedures, criteriaand indicators for
assessing and measuring CWS practice. The AWS Standard was devel oped to guide
private and public sector entities committed to water stewardship. The Standard aims to
achieve four outcomes, namely (1) good water governance, (2) sustainable water balance,
(3) good water quality status, and (4) healthy status of important water related areas
(IWRAS). It provides a detailed six-step guide to water stewardship based on a
continuously improving model with a points-based performance rating system, shown in
Figure 8 (AWS, 2014, pp. 9-11). The AWS Standard was also developed as the basis for
conformance under AWS verification and certification system. Thisresearchis
independent of the AWS’ self-verification and certification system. The AWS identifies
14 registered sites currently undergoing verification for certification under the AWS
Standard. In addition, there are three sites certified as fully conforming to the AWS
Standard. Five of the corporations included in this study have certified or registered. Of
these two companies have certified sites while an additional three different companies
have six registered sites. Although a small number, thisis further evidence of
corporation’s engaging in CWS. An overview of the steps and their importance to CWS

is described below.
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STEP o: COMMUNICATE & DiscLose 1 he AWS Standard (version 1.0):
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Figure 8: AWS Standard (version 1.0)

Step one of the Standard - Commiit - is aimed at demonstrating commitment to
CWS. The AWS Standard identifies having awater stewardship policy as one indicator
of thiscommitment. The intent of such apolicy isto serve as aguide to the company’s
stewardship approaches and resources (p. 52), and ensure consistency between sites. The
stewardship policy should be in effect for multiple years.

Step two - Gather and Understand - has multiple components that enables
corporations to understand their existing water behavior, risks and impacts, and identify

opportunities to improve the status quo through a stakeholder-inclusive process. Thisis
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achieved through risk assessments by defined physical/geographical scope and enables
companies to understand water resources and catchments that are affected by their
operations, acritical element in water stewardship. At the site level, data on water
withdrawal, consumption, discharge and recycling, must be collected.

An understanding of stakeholders water-related concerns and challenges, how the
company affects stakeholders and vice versa, isincorporated into this step. This
identifies the contextual issues of importance to stakeholders at the catchment level. This
iscrucia because stakeholder engagement and collective action are at the heart of CWS.
Understanding shared water risks, collaborating and acting collectively to mitigate those
shared risks, are required to effectively mitigate water risks and create shared value for
al users (AWS, 2014, p. 95). At the catchment level, contextual issues such as current
and future water regulatory frameworks, status of ecosystems and habitats, water
availability, quality and implications for operations, and stakeholder conflict, are
considered. “Understanding the corporation’s water risk exposure through indirect water
useinitsvaue/supply chainisrequired,” in order to mitigate risk and address the
resultant redistribution of water risks to other catchments, namely, those where key inputs
are sourced (p. 92)

The AWS Standard (2014) states that understanding the site’s water risks, along
with stakeholders’ risks and challenges, provides opportunities to create shared value
through collective action. Corporations and stakeholders should work together to achieve
shared interests, such as sustainable water resources, and overcome shared challenges,

such as water scarcity.
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With an understanding of existing water-related issues and potential future
scenarios at the site level as well as at the catchment basin gleaned through a stakehol der-
inclusive process, companies can now develop a stewardship Plan (step three). This step
isaso multipronged. It involves establishing mechanisms that promote and evaluate
water-related legal compliance. It requires developing a stewardship plan that when
executed, will result in “the benefits of stewardship” (AWS, 2014, p. 95). Employees
with direct responsibility for water within a company, including those communicating
water stewardship information, are indicators of the company’s commitment to water
stewardship and proves capacity for engaging in collaborative action. It is anticipated
that the employees in higher levels of management in the company, the greater the focus
and resources available for executing stewardship actions. The stewardship planis
differentiated from the policy in that the plan has goals and targets against which progress
istracked, usualy annually or more often. The plan is expected to outline the strategies
for responding to shared water and impacts, and to harness shared water opportunities
identified in step two.

The fourth step of the stewardship is to implement, or take action on the policies,
plans and strategies devel oped in the previous steps, in order to meet goals and targets.
Compliance with water-related laws in many jurisdictions will mitigate regulatory water
risk and support the company’s license to operate. The implement step is assessed
through fines for breaches levied on companies. Progress towards established targets for
water quality, water balance and indirect water use are indicators that a company has

been implementing their stewardship plan. Other targets highlighted in the AWS
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Standard are access to safe water, sanitation and hygiene (WASH), improving water
balance, improving water quality, and stakeholder engagement (AWS, 2014, p. 123). Itis
expected that water stewards meet some or all targets established towards goals that
contribute to improving water balance on site and at the catchment level as well as
increasing WASH and stakeholder engagement.

CWSisaprocess of continua improvement that builds on the existing programs
and lessons learned from failure. Thereis also aneed for adaptability to the dynamic
complexities of shared water resources and evolving challenges, risks and opportunities.
Evaluating performance is essential to this process. The AWS Standard identifies
Evaluate isthefifth step. The evaluation process enables companies to reflect on the
successes, effectiveness and efficiencies of their stewardship approaches. This entails
reviewing the program from steps one to four and identifying areas that require change
and adaptation. The information needed for this step is obtained through gathering and
understanding process in step two, then evaluating performance against targets.

Thefina step in the AWS Standard is Communicate and Disclose. Transparency
and “communicating both positive and negative results of water stewardship plan is
important to being a responsible steward” (p. 158). This also ties back to communication
with stakeholders (internal and external) to facilitate knowledge sharing on shared risks,
opportunities and collective action. Communication helps build awareness,
understanding and positive trust relationships to mitigate water risks, especialy in the

case of reputational water risks. Feedback from stakeholders will help improve the
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approaches to shared water challenges and create shared water value, thus mitigating
reputational and regulatory water risk.

The AWS Standard reflects the increasing work of international non-
governmental organizations (NGOs) in advocating for collective action and collaborative
governance for mitigating water risks and strengthening resource resilience. Measuring,
understanding, and mitigating water risks are essential for business continuity, economic
prosperity for corporations, aswell as society. Thisisespecialy crucia in areas with
water stress and scarcity and industries heavily dependent on water as a key business
input. Global corporations have begun to identify and mitigate their water risks, and are
disclosing actions taken. Askey stakeholders that use alot of water, discharge
wastewater, and whose assets, products, and services are important to human
development, the strategies, tools and resources corporations utilize are important to
water governance. Understanding the corporate perspective on water risks, responses to
those risks and how these actions fit into governance of water resources and mitigating
water risks for all users will contribute to the promotion and advancement of CWS theory

and practice.

Conclusion
Corporate water stewardship isa multi-pronged approach to water risks. It

implicitly incorporates elements of the resource dependency, natural resource-based view
of the firm, and stewardship theories. CWS reflects the far-right end of Larson and

colleagues’ (2012) water risk response and the ERM maturity spectrums, which are also
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the strategic responses and mitigation strategies for water risk reduction. CWS requires
assessing the risks, quantifying the risks and implementing responses on-site (internal),
within the company’s supply chain and within the watershed catchment basin from which
water is sourced or discharged. Integrating the WRRS and decision framework into the
CWRRS framework provided insights into the expected relationship of water risks and
CWS among global corporations as depicted in the CWRRS conceptual framework (see
Table 2).

While the theoretical constructs of stewardship and CWS discussed above clearly
define processes and its desired outcomes, empirical evidence is needed on how the
theory is trandated into practice by corporations. What factors influence corporations to
engage in water governance, for example, which has traditionally been a government or
public sector function? The RDT, NRBV and stewardship theories suggest that long-
term strategic response, that involves collaboration and cooperative such as CWS,
increases the firm’s power over its resources, its legitimacy and position in the market,
and create value for the firm as well as other stakeholders. However they also indicated
that corporations could also gain control in non-cooperative ways and with short-term
foresight that benefits only shareholders. Hepworth and Orr (2013); and Kurland & Zell
(2010) called this “water securitization for corporations and their shareholders” at the
expense of water securitization for all— aconflict with CWS. Corporations may also opt
for water risk responses and mitigation strategies that are reactive or tactical and at less
strategic end of the spectrum. This raises the question of how physical, regulatory and

reputational water risks are related to the components of CW'S practiced by global
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corporations. A deeper examination of the drivers of water risk and the drivers and
deterrents of CWS in the following chapter provides some insights and the theoretical

framework tested in this research.



CHAPTER THREE: WATER RISKS: DRIVERS, WHO ISAT RISK AND HOW
DOESIT RELATE TO CORPORATE WATER STEWARDSHIP?

This chapter presents and discusses pertinent scholarship on water risk and
corporate water stewardship, and seeks to gain further insights by exploring the
underlying issues and themes related to CWS. First, the drivers of water risk within the
context of the groups within society that are exposed to those risks and potential impacts
arediscussed. Thisisfollowed by adiscussion of the arguments on how CWS can

mitigate water risk. The drivers and deterrents of CWS close out the chapter.

Drivers of Water Risk?
Water stress, scarcity and pollution are examples of water risks. The CEO Water

Mandate (2014) and Schulte and colleagues (2011) note that water risk is determined
from two perspectives, (1) the basin (supply), and (2) the user (demand). Water risk from
the basin perspective is driven by hydrologic, socio-economic, environmental, political
and institutional contexts of the catchment basin from which users secure water and
discharge wastewater (CEO Water Mandate, 2014b). Water risk from the user
perspective is driven by unsustainable water behavior such as inefficient use, insufficient
wastewater management, and increasing demands that outpace growth in supply

increases water risk (Gassert et a., 2013).
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Physical water risk is aso referred to as operational water risk as it represents
direct risk to operations and production due to exposure to changes in the quantity (too
much or too little) and quality (polluted and unfit for use) of water (Hepworth & Orr,
2013; Reig et d., 2013; Schulteet a., 2011). Physical water risk isafunction of the
demand for water and hydrologic and environmental conditions within the basin.
Furthermore, physical water resources are functions of the hydrological cycle, how
ecosystems function, as well as the land use and land cover effects on these hydrologic
dynamics aswell.

Reputational water risk according to Sarni (2011a, 2011b) stems from increasing
competition among water users resulting in potential conflict with the public regarding
perceived or actual unsustainable use of water. Reputational water risks include abuse of
water extraction rights and pollution of water. Thisislargely dependent on the socio-
economic context, especially the community’s access to water, as well asthe political and
institutional contexts. Reputational water risks affect a corporations “right or license to
operate,” its brand value and market share.

Regulatory water risk stemsfrom the political and institutional contexts within a
catchment basin. A driver of regulatory water risk isthe inability of current public policy
and regulatory initiatives— such as pricing changes, water rights, use/reuse standards and
restrictions, and discharge standards— to address water issues (Gassert et al., 2013;
Sarni, 2011a). Regulatory water risks also occur when policy and regulatory initiatives
are inconsistent, ineffective and/or poorly implemented (Schulte et al., 2011). A key

factor isthe ability of governments and itsinstitutions (institutional capacity and capital)
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to effectively manage water resources, water infrastructure and to develop and enforce
effective policies and regulations. Hepworth and Orr (2013) argue that reputational water
risk drives corporations to protect their legal license to operate through compliance with
relevant legislation, and understanding and influencing policies and regulations that are
applicable to their operations. Failure of these mechanismsis noted to be more prevaent

in the global south of the devel oping world; however, the global north is not immune.

What is at risk and how are they impacted?
Water risks have social, economic and environmental impacts and the potential to

disrupt businesses, governments and civil society or people’s lives, as seenin Figure 9
(WWAP, 2012). Businesses, governments, communities and natural ecosystems all share
this common pool resource and are jointly exposed to the risks associated with
uncertainties in water availability, quality and water-related events. This notion of shared
risk isthe driving force for many global initiatives for collective action to mitigate water
risks and afundamental underlying principle for this research (CEO Water Mandate et
a., 2015; Daniel & Sojamo, 2012; Hepworth & Orr, 2013; WWAP, 2012; WWF, 2013).
Corporate Water Risk: The scope and magnitude of corporations’ influence on
water resources through water use and discharge— both in its direct operations and
throughout its supply chain— is significant. Their dependence on water exposes alarge
amount of value— in the form of physical infrastructure, products, and social capital— to
physical, reputational and regulatory water risks. These, in turn, expose businesses to

financial risks.
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Inter-relationship of water risks among business, government and socicky
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Figure 9: Shared Water Risk, Adopted from (WWAP, 2012) p. 62

Risks vary by industry and sector. Physical risk manifestsitself in disruption of
operations such as production delays and increased costs due to increased competition for
scarce water, as an example (Sarni, 2011b; WBCSD, n.d.).

Sarni (2011b) and World Business Council for Sustainable Development
(WBCSD) argue that the magnitude of a company’s water risk is a function of its
operations, products and services and its water use and discharge behavior. Inefficient
water use, insufficient wastewater treatment, and water-intensive production and
polluting products are noted to increase a company’s water risk (CEO Water Mandate,
2014b). Physical risks are often realized during droughts, for example, water shortagesin

Texas, India and Brazil, which resulted in high cotton prices. Gap Inc.’s response was to
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cut production targets (Larson et a., 2012). Similarly, water pollution due to salinization
of groundwater in Dar es Salaam impacted SABMiller’s beer production (Hepworth,
2008 in Hepworth & Orr, 2013).

Reputational and regulatory risks may affect a company’s social and legal license
to operate, especially when competing with the community’s water needs (public good)
or when operations are adversely impact community water supplies. Thiswas seen in
India where PepsiCo’s and Coca-Cola’s bottlers’ lost their licenses to use groundwater
after community protest against the bottlers triggered by increased competition for local
aquifers during drought conditions (Ceres, 2009) cited in (Schulte et al., 2011). In 2015,
there was public outcry in California against companies bottling water in-state after
residents were forced to reduce their water use after the fourth year of drought (Lobosco,
2015). The report noted that Starbucks bowed to public pressure and said that it would
move their bottling operations from Californiato Pennsylvania. There were reportedly
110 companies bottling water California at the time.

Reputational and regulatory water risks may also result in decreased brand value
and consumer loyalty. Companies may lose investors’ confidence as well as access to
competitive interest rates for capital and insurance premiums. Thereis also the risk of
adverse regulatory responses, such as fees, fines, water reallocations, suspended
withdrawal permits, and restricted use. Regulatory water risk also manifestsitself in
economic water scarcity. Economic water scarcity occurs when inadequate infrastructure
—due to lack of capital or poor management practices— limits access to water (Sarni,

2011b; Schulte et al., 2014). Thisisthe case in Jamaica, where water shortages due to
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poor infrastructure and uneven distribution of adequate water resources across demand
centers result in water restrictions in the form of lock-offsin the capital city of Kingston
(NWC, 2012, 2014).

There are risks to the health of employees and customers which may result in
companies losing markets and products share to competitors, as highlighted by the World
Business Council for Sustainable Development (WBCSD, n.d.). While a corporation has
control over itsdirect or internal operations, there are external components of its value
chain where a corporation has little to no control. A company’s entire value chain may
be exposed to water risk when raw materials production, suppliers, and customers are
considered (CEO Water Mandate, 2014b). Similarly, at the basin level, there are external
risks that are out of the control of corporations. Collaboration and collective action is
therefore required to reduce these externa water risks (Ansell & Gash, 2008; Araral &
Wang, 2013; Franco-Garcia & Bressers, 2010)

Government & Civil Society Water Risk: Governments and civil society are also
susceptible to physical, regulatory and reputational water risks (Figure 5). Water risk has
potential social, economic and environmental impacts that cut across all spheres of
society. Societal water risk is perhaps best depicted through its potential to impact the
Sustainable Development Goals (SDGs). While SDG 6 is dedicated to ensuring water
availability and sustainable management of water and sanitation for all, other
interdependent goals, for example, to end poverty and hunger, combat climate change,
combat desertification and halt land degradation, and peaceful and inclusive societies, are

all susceptible to water risks (CEO Water Mandate et ., 2015; UNDESA, 2015).
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Water and wastewater management are essential to achieving aminimum
standard of health and improving the lives of the poor and marginalized living in slums
(Mehta, 2014; UN Water, 2014). SDG water targets also improve the wellbeing of
women and girls. According to Mehta (2014), women and girls have the role of primary
water collectorsin many areas; traveling long distances to collect water reduces time
spent on education and productive activities to improve their livelihoods. This, in turn,
creates arisk to inclusive and equitable quality education for all (SDG 4). Educational
activities may aso be disrupted by water related events such as floods and droughts. In
addition, unhealthy children, ill from water borne diseases, for example, will impact
enrollment in schools and attendance.

Water risk isaglobal issue affecting global economy, trade and economic growth.
Thereis growing consensus that international partnerships through collaboration and
cooperation are required for implementing strategies and actions to achieve the SDGs
(CEO Water Mandate et al., 2015; UNDESA, 2015). SDG 17 callsfor globa and multi-
stakeholder partnerships that mobilize sharing of knowledge, expertise, technology and
financial resources to support achievement of the SDGsin all countries (target 17.16).
Another target of SGD 17 isto ““encourage and promote effective public, public-private
and civil society partnerships, building on the experience and resourcing strategies of
partnerships.” This sentiment is reflected in (Finger, Tamiotti, & Allouche, 2006)
argument that collaboration and cooperation are effective in governing trans-boundary
water resources, as well as recent calls for collective action and stewardship for

addressing water issues.
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Water risk also hasimplications for national security and international conflicts.
As competition for declining water supplies increase, the potential for conflicts increase.
Weak, ineffective policy and regulatory environment, actual or perceived inequity in
access and rights to water, mistrust and power relations further exacerbate water risks and
conflicts. A notable example was the BoliviaWater Warsin in the 1990s to early 2000s
(Goodale, 2006; Haftendorn, 2000; Shultz, 2003). The conflict was spurred by the
privatization of water service delivery which reduced access by the poorest segment of
society. The conflict resulted in five years of political instability in the country. It was
resolved when the government nationalized the water service delivery. Other notable
conflicts are those in the Euphrates River watershed where Turkey, Syria, and Irag have
been in conflict since the 1960s (Finger et a., 2006). Conflicts between upstream and
downstream water users, and between man and advocates for in-stream environmental
flows, have also been litigated in the western U.S. despite awell-established system of
rights and allocation (Benson, 2004; Hedman, 2008; Lourie & Schall, 2009). Mitigating
water risksistherefore essential to national security, the stability of governments and the
health and wellbeing of the population, and the natural environment.

Solutions are needed to assist policymakers and society in mitigating water risks
and creating the enabling environment to facilitate this process. CWS has emerged as
one mitigation strategy for companies that is also in the public’s interest (CEO Water

Mandate et al., 2015).
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How does CWS mitigate water risks for all (risk response and
mitigation)?

The CEO Water Mandate, WWF, and WaterAid (2015) collaborated in a cross
tabulation of the elements of CWS with those of SDG 6 to assess the potential
contribution of CWS to achieving the goal. They prepared a piece — Serving the Public
Interest: Corporate Water Stewar dship and Sustainable Development, in which they
presented their main arguments. They pointed out that companies engaged in CWS are
aready directly contributing to the targets, and are active in many areas that affect the
means of implementation of SDG6. They found that CW'S practices of companies
contribute to achieving SDG6 and mitigating water risks for all in severa ways, as show
in Table 5. By understanding basin context and impacts as stipulated in step two of the
AWS Standard (Figure 8), companies contribute to data, monitoring and accountability in
the implementation of SGD6.

A company’s commitment to CWS —demonstrated through the development of a
water strategy— builds awareness and capacity for mitigating water risk (AWS, 2014).
The CEO Water Mandate et a. (2015) aso argue that addressing issues in operations and
leveraging their value chain for improvements, enables companies to mitigate water risks
through financing, technology and innovation, technical training and public-private
partnerships. Collective action may contribute to financing response strategies, building
capacity at the community level through engaging multiple stakeholders, and community-
level data collection and sharing. CWS via policy engagement aligns to capacity building
through contributions to water governance, and sustainable trade policies. It also

supports integrated water resources management (IWRM) and the human right for water
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and sanitation and fosters international alliances for water policy. Finaly,
communicating with external stakeholders about CW'S practices and outcomes
contributes to establishing economic value for ecosystem services, natural and socid
capital, technologies, as well as transparency, integrity and trust among stakeholders and
measuring, monitoring progress against targets.

The role of companies was summarized in three key points by the NGOs, the (1)
why, (2) how, and (3) what. The authors believe that companies will contribute to
addressing the root-causes of water risk, reduce data collection efforts and improve
measuring progress and sustainability reporting with harmonized global metrics. This, it
was argued, is achieved through the development of clearer standards and benchmarks
for CWS, and utilization of best practiced for integrity and transparency when engaging
in public policy and collective action. Thiswill also require understanding how CWS
goals align with SDGB6 targets; advocating for government and civil society involvement
in water stewardship, and in high risk areas, engaging in collective action by jointly
setting up initiatives.

Although the contribution of CWS to mitigating water risk for all users via SDG6
implementation can be expressed qualitatively, thereislimited availability of quantitative
measures of the real world impacts of collective action projects and executed CWS
initiatives. Hence, information about the contribution of a company or industry to a
region or national water goal islimited. To fill thisinformation gap, the NGOs suggested

that corporate disclosure should be analyzed and assessed against established CWS



frameworks and guidelines. Thiswill harmonize public and private sector metrics and
disclosure related to SDG6 targets.

By exploring the linkages between companies’ disclosure to the CDP on water
risks and their water management and stewardship practices in response to those risks,
and the AWS Standard that defines components of water stewardship, this research will
contribute to filling this gap. Assigning a CWS score to companies’ efforts will provide a
quantitative index of their CW'S practices that could be used as an indicator of risk
mitigation. It also providesinsightsinto the alignment of CWS disclosure and the AWS
Standard. While CWS can and has begun to contribute to mitigating water risks for all,
companies engaging in CWS also create additional risks for their companies (CEO Water
Mandate et al., 2015; Hepworth & Orr, 2013). The following section discusses the

underlying issues and themes related to CWS.
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Table5: SDG6 Means of Implementation and Elements of CWS (CEO Mandate et

al (2015)
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Drivers of Corporate Water Stewardship (CWS)
Hepworth and Orr (2013) in their chapter titled Corporate Water Stewar dship:

Exploring Private Sector Engagement in Water Security in the EBook version of Water
Security Principles Perspectives and Practices, described CWS as “the response to the
mounting legal, financial, and political duty of care obligations faced by water users to
ensure the sustainable use and equitable management of water both within and beyond
the ‘fence line’ of their operations.” They attribute corporate water risk as being the
primary factor influencing CWS, noting that “water stewardship has become the primary
vehicle through which corporate entities are responding to their own and wider societal
water challenges”.

In Corporate Water Management, Schulte et al. (2011) argued that
environmentally and socially responsible water management is integral to business
viability and reducing business risk, in addition to being a moral responsibility of the
company given the environmental, political and social realities of this century. While
they referred to corporate water management as a required component of CWS, they also
incorporated elements of the more mature *“supply chain water management” and most
mature stage —“watershed and community water management and governance.” For
example, they identified risk identification and assessment within operations, operational
and employee engagement, supply chain engagement, community engagement and policy
engagement, partnership and disclosure as key components of the most mature stage.
These components are also key elements of CWS. The arguments they proffer for causes
of corporate water management should therefore hold true for CWS. They identified five

primary factors motivating corporations to take the strategic decision to proactively
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manage their physical, regulatory and reputational water risks. These are (1) ensuring the
company’s legal or social license to operate a specific location; (2) preventing operational
disruptions or crises from inadequate supply or quality of water or water-dependent
inputs; (3) ensuring business continuity and profitability; (4) upholding corporate values
and ethics on sustainable and equitable principles; and (5) gaining competitive advantage
over competitors.

They further identified internal and external factors that are in determining the
extent and type of risks. Internal factorsinclude the water use and discharge practices of
the corporation. They argued that the higher the volumes of water used and wastewater
discharged that create impact, the greater the risks, the more likely the company will
incur excessive costs, regulatory pressure and stakeholder discontent. The nature of the
discharge was also afactor. Externa factors influencing risk include the hydrological
context within which the company operates. Physical water availability creates |lower
risks as water isavailable for vital ecosystem services and functions as well as to meet
the needs of industry and local communities. In addition to volume, the nature of
dischargeisaso afactor. Water quality is also an external factor.

The environmental, social, political and institutional contexts were also identified
as external risk factors. Environmental conditions relate to land use and land cover
which influences the hydrological context, while the social context relates to community
access to water. Another element of the social context is the perception or reality of a
company having access to water when the community lacks access which may lead to

reputational damage. Within the political and institutional context isthe ability of public
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water policy and management to “deliver water services, manage their own water-related
risks over the long-term, create effective allocation regimes and develop and enforce
water-quality regulations” (Schulte et a., 2011, p. 30)

Other researchers such as Money (2014) and Sarni (2011b, 2013), non-
governmental organizations and collaborative initiatives such as the 2030 Water
Resources Group and CEO Water Mandate also support the notion that physical,
regulatory and reputational water risks are primary motivating factors for corporations to
engagein CWS (2030 WRG, 2014; CDP, 2013b; UNGC, 2013; WBCSD, n.d.; WWF,
2013).

Uncertainties such as those created by climate change are also drivers of CWS.
Climate change is a determinant of physical water availability (volume and quality) and
istherefore an important CWS factor. As previously discussed, climate changeis
expected to change the quantity, quality and availability of water, through changes in the
global water cycle (IPCC, 2014; Peter H. Gleick et al., 2011). Renewable surface and
groundwater resources are expected to significantly declinein most dry subtropical
regions from increased frequency of droughts further intensifying stress. Alternately,
flooding will increase in high latitude areas. Increased drought, flooding and sea level
rise will reduce the quality of raw water due to interacting factors such as increased
temperature and increase sediment, nutrient and pollutant loads. The IPCC (2014)
specifically identifies several risks to water resources for which there is “high

confidence” based on scientific evidence. These include:
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Breakdown of water supply infrastructure due to extreme weather events

(droughts, floods) ;

Insufficient access to drinking water and irrigation water, reduced agricultural

productivity and food security, particularly in low income rural communities

and semi-arid regions due to periods of drought ;

Loss of terrestrial and freshwater ecosystems and the goods, services and

functions they provide (including food and livelihoods;

Small island devel oping states, other small islands and other low-lying coastal

areas, are especially vulnerable to climate change due to storm surges, coastal

flooding, seal level rise which will reduce the quality of raw water in these

areas.

Although implied in the prior discussion, an overarching motivating factor for

CWS and the wider societal water stewardship framework is water securitization for all
(Hepworth & Orr, 2013). It has been argued that given the reach of corporationsin terms
of wealth, power, and geographic range of operations and potential impact on water
resources in share volume of withdrawals or impacts from discharge, their engagement in
CWS should be significant to water security for the corporation and society (BCtA, 2013;
Cooley et a., 2014; Hepworth & Orr, 2013; Larson et a., 2012; Rozza et a., 2013; Sarni,
2011a; Schulteet al., 2014; UNEP, 2012; UNGC, 2013; WEF, 2014). Tregidga & Milne
(2006) in their investigation of the organization-environment relationship and perceptions
of sustainable development of a New Zealand Water Company, found that engaging in

sustainable water management and reporting activities foster organizationa change
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towards more general sustainable development practices. This evolution was noted as a
progression over time from 1993 to 2003, and from sustainable resource management to
sustainable devel opment practices, suggesting that corporate CWS action benefits all
society. Thelink between CWS and sustainable development is also embedded in the
notion of corporate social responsibility (CSR) which is generally mentioned in the
context of corporate values, legitimacy, and social licenses.

Corporations have been responding to water and other environmental challenges
within the context of their corporate social responsibility (CSR) and sustainability
frameworks (CDP, 2013b; Cone Communications & ECHO, 2013). In Carroll (1999)
and Wood's (1991) conceptualization of CSR, corporations have four core
responsibilities, namely (1) economic, (2) legal, (3) ethical and (4)
discretionary/philanthropic, across three domains: (1) the social legitimacy or
institutional, (2) public responsibility or organizational, and (3) managerial discretion or
individual (Table 6). The economic responsibilities of the corporation span wealth
creation for shareholders, producing goods, services and jobs for society while
minimizing environmental impact. The legal responsibility speaks to regulatory
compliance, innovation, and contribution to public policy. Ethical principlesinclude
product information disclosure and ethical code of operations, while philanthropic
responsi bilities embodies the notion of the corporation as a good citizen that contributes
to enhancing the communities in which they operate and on which they depend (markets).
Additionally, CWS reporting and disclosure is oftentimes contained within CSR and

sustainability reporting for the corporation.
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Table6: CSR Model Outcomes (Wood, 1991)

Corporate Social Policy: Sample Qutcomes of Acting on CSR Principles
Within C5R Domains
CSH PRINCIPLES
Domains Social Public Managerial
Legitmacy Beaponzbility Diseretion
(Institstional (Crganizatonal) (Iryclivridd el
Economic Produce goods & Price goods & Produce ecologcally
sefvices, provide seTviees to rellect sound products, use
joba, crecte wealth true production lew-paliuting
for sharsholders. costs by technalogies, cut
incorperating all costs with recyoling.
externalities.
Lagal Chbesy lrwws omd Waork for public Take adwantage of
requlatons. Don’t policies regulatory
levindsy for or expect FeprEseniing requirements to
privileged poattions enlightenad sEvnaverle in
in public policy. salf-interas! producis or
technologies.
Ethical Faollow fundarmental Prowide full and Targe! product use
ethical principles accurmie product iniormaticn o
(&g, bonesty in use information, o specific markets
preduct labeling), anbwancs user saleby (@.g., children,
beyond legal foredgn apeakers)
redqUirements. and promocie os a
product advantage.
Digcrationory  Act as o good citizen [nvest the irm's Choose charitable
in all motiers charitable resources investmenis thal
beyond low and in social problems actually pay off in
ethical rulss. Return related 1o the firm's social problem
a portion o primary and ealving (l.e.. apply
ravenues 1o the secondary an ellectveness
COMmuUnily. irvalvements with criterion),
BoCiety.

Opportunities for the creation of shared value through mitigating shared risk are
also important considerations. As acommon pool resource, the shared risk associated

with water is very easily understood and perhaps accepted. Shared valueisless clear.
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Porter and Kramer (2011) stated that “the concept of shared value is to recognize that
societal needs, not just conventional economic needs, define markets” (Porter & Kramer,
2011, p. 65). They believe that for businesses to succeed, their communities, i.e., the
infrastructure, the people that create and buy their products, the institutions and the
environment, must also succeed. They argue that shared value provides strategic
advantage to businesses. Thisimpliesthat, in accepting that water related risks are
shared, there should be utility that corporations could perceive and accept that CWS
creates shared value for all water users, as well as having long term strategic value to the

corporation.

Deterrents to CWS
CWS involves engaging internal and external stakeholders’ collective action and

influencing governance (Hepworth & Orr, 2013). Private sector engagement in public
policy and public decision-making about water can create further risksinternaly to
corporations and externally to other water users. Onerisk articulated by Buzan (2001)
and Turton (2003) is the risk of water securitization for corporations and their
shareholders through use of power to gain and/or maintain control of the resource. This
isreferred to as “policy capture,” and is depicted on the left hand side of Larson and
colleagues’ (2012) water risk response spectrum as shown in Figure 4. The act of or
perception of corporations’ policy capture, or using their influence to gain at the expense

of others, create or exacerbate reputational risksto corporations.
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At the core of these issues are concerns about social equity and fear of
corporations’ obligations to their shareholders, investors and their bottom line
overcoming their drive for collective action for the greater good (Hepworth & Orr, 2013;
WWF, 2013).

Corporations are not obligated to engage in water risk management beyond their
direct sphere of influence or their “fenceline.” Going beyond may expose corporations
to additional risks and costs which conflict with profit maximization goas (WWF, 2013).
There are also concerns about the emotional, spiritual, and cultural connections that
society makes to water. These fears and concerns are underpinned by general lack of
trust and power struggles and corruption. These concerns and mistrust are not unfounded
as various authors found inequities at local and international scales (Gaard, 2001; Huber,
Viscusi, & Bell, 2008; Jorgenson, 2007; Kurland & Zell, 2010). They found that
corporations with money, technology, and power were able to eliminate water pollution
in their communities leaving those without exposed. Developing countries with limited
financial resources and less mature regulatory and legislative systems had higher
instances of water pollution.

The depth of issues of mistrust and power and the negative implications are
perhaps most evident in issues related to water privatization. While the context relates to
private corporations whose business is water production and distribution, the potential for
reputational risks could be similar within CWS contexts. Water privatization has been
noted to increase efficiencies in managing and operating water utilities, and reducing

corruption, thus the experiences have been one of inequity, socia injustice, mistrust ,and



power struggles (Assies, 2003; Finnegan, 2002). Thiswas evident in the Bolivia Water
Wars which were triggered by privatization of water in Cochabamba, and the ensuing
rising water rates. Subsequent water shortages resulted in the poor having no
infrastructure and no access to water. Also, those with power were the beneficiaries of
state subsidies. Thisresulted in five years of conflict, with the company losing its license
to operate. Similarly, real or perceived situations in which corporations have access to
limited water resources while local communities lack adequate access may result in
conflicts or corporations losing their social and legal accessto water. Unstable political
and socia situations are also deterrentsto CWS (Kelly, Kamp, Gregory, & Rich, 1991,
Retzky, 1995).

While more prevaent in the global south, it was also found that developed
countriesin the North also face this dilemmain relation to water rights and water
shortages and its impacts, for example, - Native Americans’ water rightsin the Western
United State (Thebaut, 2009).

Water-related risks have been identified as the primary motivating factor for
CWS. However, CWS may also present additional risksto corporations. Interestingly
CWS also presents an opportunity for corporations to overcome these reputational issues.
This can be achieved through engaging and empowering stakeholders, establishing trust
and working toward the collective goal of sustainable water resources for all users and
being transparent (Davis et a., 1997; Haboucha, Ambrose, Sarni, & Dray, 2013; WWF,

2013).
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CHAPTER FOUR: RESEARCH DESIGN

This chapter provides an overview of the research design. Included in this chapter
are the research questions and the hypotheses tested, description of the data and sources,
and summaries of the procedures used in the data collection and preprocessing phases
and the methodology used in the data analysis. More specific methodology for each
phase of the analysisisincluded in subsequent chapters. Description of the study
participants, and selected characteristics relevant to the study are presented at the end of

the chapter.

Research questions and hypotheses
The primary aim of this research was to examine the most important factors

related to corporate water stewardship (CWS) practice among global corporations. In
order to achieve thisaim, several research questions were explored. The main research
guestion and hypothesis for this study are:
RQ: What are the most important factors related to corporate water stewardship
among the Full Disclosersto the 2014 CDP-IWP?

H: Physical, regulatory, and reputational water risk will explain a significant
amount of variance in CWS

The subsidiary questions examined are:

RQ1: What water risks types (physical, regulatory, reputational) are most
prevalent among the Full Disclosers?
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RQ2: How arephysical, regulatory, and reputational water risks related to
company characteristics such as number of facilities at water risk;
company revenue; number of employees; sector; and headquarter country
economic classification?

RQ3: How are the components of CWS practiced by the Full Disclosersto the

2014 CDP-IWP related to physical, regulatory and reputational water
risks?

Data Sources
Publicly disclosed survey data from the Carbon Disclosure Project’s (CDP)

Investor Water Program (CDP-IWP) was obtained for the study. Each year the CDP
targets the largest listed companies in the world as determined by market capitalization,
in sectors which water is amaterial issue (CDP, 2014). Water Information Requests are
sent to companies listed on several indices including Globa 500, S& P 500 and FTSE 100
aswell asthelargest companiesin Australia, Japan and South Africa, annually with
responses submitted through the online response system. The 2014 gquestionnaire was
reportedly designed to obtain information aimed at helping corporations and their
investors better understand water risks in corporations, in their supply chains, and how
these risks are being addressed. The questionnaire was organized into four main themes
— (1) current state; (2) risk assessment; (3) water accounting; and (4) response— with
more than 50 closed and open-ended questions. See Appendix 1 for a copy of the
guestionnaire. The CDP (2014b) Global Water Report highlighted that that the
information obtained from the water disclosure would catalyze more targeted and

effective corporate action to safeguard water resources and address the global water
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crises. The 2014 water information request was sent to 2,200 companies. The CDP
reported that 1,064 companies responded to the request, of which 394 companies made
responses that were partially public, 327 companies responses were fully public, 144
companies submitted responses that were not made public, and the remainder did not
respond or declined to participate (Table 7). Only the Full Disclosers to the CDP-IWP
were included in thisstudy. The Full Disclosures represents 31% of participating
companies and 15% of 2,200 companies to whom the CDP sent the original survey
requests (CDP, 2014b). The data used in this study was sourced by the George Mason
University Library in March, 2015.

The CDP open data portal which includes responses to selected questions from
721 companies, was subsequently established in 2016. This data was used to characterize
the smaller set of the Full Disclosers, and determine how different or representative of the
Partial Disclosers they were from the Full Disclosers (CDP, 2014c, 2014d).

The CDP data was used to compute the physical, regulatory and reputational
water risk and the components of CWS — commit, gather and understand, plan,

implement, evaluate and communicate and disclose.
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Table 7. Completion statistics, 2014 CDP water disclosure survey based on CDP Global
Water Report and open data portal

Types of Responses Number | Response Rate
Number of responses received by the CDP 1,064
Answered questionnaire but only selected questions made public 394 37%
in open data portal (the Partial Disclosers)
Answered questionnaire with full public disclosure, and data 327 31%
available for analysisin this study (The Full Disclosers)
No response/declined to participate 199 19%
Answered gquestionnaire but response was not made public (data 144 14%
not available)

Another data source was Gassert, Reig, Luo, & Maddocks’ (2013a) Aqueduct
country and river basin rankings for baseline water stress and the WRI's (2011)
Aqueduct Atlas. This datawas used to validate companies’ claims to water risk exposure
in water stressriver basin. The lists of river basins within which companies reported
having facilities were cross-referenced with Gassert, Reig, Luo, & Maddocks’ (2013a)
Aqueduct country and river basin rankings for baseline water stress. The number of
facilities within river basins confirmed in The Aqueduct Atlas was used to assess the
relationship between water risk type and facilities at risk.

Other key variables used in the study were 2014 annual revenue (millions of U.S.
dollars), and number of employees by companies. These data were obtained from two
main sources, namely Compustat Global —Fundamentals Annual database managed by
the WRDS-Wharton Research Data Services (2016), and Mergent Online Company USA
and International database (2016). Gaps in the datawerefilled, and data were validated

by text analysis of 2014 Annual Reports, and SEC company filings. Reports were
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accessed viaweb searches. Finally, the AWS International Water Stewardship Standard:

version 1.0 provided the requirements for measuring CWS (AWS, 2014).

Data Preparation Procedures, Creation of Company Water Risk and CWS
Dataset and Data Analysis

The CDP water disclosure data was provided in a Microsoft Excel workbook
containing 52 spreadsheets with the data organized by responses, sections, questions and
sub questions. Companies were classified by industry and global market index (FTSE
100, S& P 500, Global 500, etc.). The selection of survey questions used in thisresearch
was based on the linkages between the CDP water disclosure and the AWS Inter national
Sandard for Water Stewardship, discussed in Chapter 2. A copy of the questions and
corresponding AWS requirements is provided in Appendix 2. Specific analyses for each

research question are also provided in subsequent chapters.

Description of participating companies
A total of 327 organizations provided full public responsesto the 2014 CDP_IWP

water questionnaire and are included in this study. As mentioned, 144 companies
submitted responses that were not made public, and 394 companies submitted responses
that were made partially public on the CDP open data portal. Variablesthat were
common to the group of companies with partialy public responses were compared to
those with full public responses for characterization.

Organizationsin this study belong to 10 sectors, 22 industry groups and 52

industries (Table 8). Materials and consumer staples are the most represented sectors
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accounting for 20% and 15% of responding companies, respectively. Information
technology (14%), industrials (13%), consumer discretionary (11%) and healthcare
(11%) rounded off the top five represented sectors. The industry groups with highest
representation are materials (20%), food beverage and tobacco (11%), capital goods
(11%), technology hardware & equipment (8%), and pharmaceuticals, biotechnology and
life sciences (8%). When number of organizations by sector in this study is compared to
the companies with partially public responses in the open dataset, the top four represented
sectors were the same though in different order. In the partialy public dataset consumer
discretionary accounted for 30% of organizations followed by consumer staples (29 %)
and Materials (19%). Industrias (11% and Information Technology (4%) completed the
top five sectors represented in the open dataset (Table 9). Consumer staples and
consumer discretionary sectors are underrepresented among The Full Disclosers’
responses with differences of 14% and 19%, respectively (CDP, 2014d). Materials and
financials sectors are equally represented in both datasets while the remaining five sectors
are overrepresented in the public responses dataset. The number of companies by
industry group and industries were not included on the open data portal. A chi-square
test of association was performed to determine whether or not there were significant
differences between the datasets based on sector. A significant relationship was observed
between sector and the type of responses submitted to the CDP, indicating that the there

are differences between the two groups, x? (9, N=659) = 114.93, p<0.001.
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Table 8: GISC Sector and Industry Group of 2014 CDP-IWP Full Disclosers

GICS Sector

Materias

Consumer Staples

Information Technology

Industrias

Consumer Discretionary

Health Care

Energy
Utilities

Financias

Telecommunication Services

To be Categorized
Total

Per cent

Sector

20%

15%

14%

13%

11%

11%
7%
7%
1%

1%
0.3%
100%

GICSIndustry Group

Materials

Food, Beverage & Tobacco
Household & Persona Products
Food & Staples Retailing
Technology Hardware & Equipment
Software & Services
Semiconductors & Semiconductor
Equipment

Capital Goods

Transportation

Commercia & Professional Services
Automobiles & Components
Retailing

Consumer Durables & Apparel
Consumer Services

Media

Pharmaceuticals, Biotechnology & Life
Sciences

Health Care Equipment & Services
Energy

Utilities

Banks

Real Estate

Telecommunication Services

To be Categorized

Table 9: Percent of Full and Partial Disclosers by Sector

Per cent
Industry
Group
20%
11%
2%
2%
8%
3%
3%

11%
1%
1%
4%
2%
2%
2%
1%
8%

3%
%
%
0.3%
0.3%
1%
0.3%
100%

GICS Sector Percent of Full Disclosers | Percent of Partial Disclosers
(n=327) (n=333)
Materials 20% 19%
Consumer Staples 15% 29%
Information Technology 14% 4%
Industrials 13% 11%
Health Care 11% 2%
Consumer Discretionary 11% 30%
Energy 7% 2%
Utilities 7% 0%
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GICS Sector Percent of Full Disclosers Percent of Partial Disclosers
(n=327) (n=333)

Financias 1% 1%

Telecommunication Services 1% 1%

To be Categorized 0.3% 0%

Total 100% 100%

The Full Disclosers were headquartered in 31 countries compared to 45 countries

among the Partial Disclosers. However the countries common to both datasets represent
90% of the Partial Disclosers and 100% of the Full Disclosers. There were four countries
represented in the study data that were not represented among the Partial Disclosers. The
reverse scenario had 18 countries with headquarters of the Partial Disclosers not

represented among companies that made Full Disclosers. The United States of America

(USA), Japan and the United Kingdom were the three most represented countries

accounting for 61% of the Full Disclosers compared to 33% of the Partial Disclosers

(Table 10).

The response rates for this study varied by headquarter countries as shown in

Table 11. For the purposes of this study, the headquarter countries were also

characterized based on the United Nation’s World Economic Situation and Prospects’

(WESP) classification of the economies of the countries (United Nations, 2016). The

data show that companies with headquarters in developed countries were more likely to

make full public disclosure about their water use and stewardship behaviors than those

with headquarters in developing or transitioning economies. This was evident in the

distribution of country headquarters by their economic status. Eighty four percent of the
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full Disclosers had headquarters in devel oped economies compared to 59% of the Partial
Disclosers. Companies with headquarters in devel oping countries account for 16% of the
Full Disclosers while less than one percent (1%) had headquarters in transitioning
economies. Among the Partial Disclosers, devel oping economies accounted 41% of
companies, while less than one percent was in transitioning economies. The differences
between the partial and full Disclosers were significant, x? (2, N=659) = 54.20, p<0.001.

Companies were also categorized by the market index and other water groups on
which they are listed. Fifty four percent of companies were listed on the Global Water
500 (29%), Global S& P 500 (25%), while 14 percent were listed as self-sel ected
companies (Table 9). CEO Water Mandate Endorsers, Water Japan, FSTE 100, Water
South Africa, Water Australiaand Water India were other indices to which companies
belong.

Exposure to water risks was reported by both groups of companies. Sixty five
percent (65%) of the Full Disclosers reported being exposed to water risk in their
operations and supply chain and/or direct operations compared to 31% of the Partial
Disclosers. Similar to sector and headquarter country economic status, chi-square
showed significant differencesin exposure to water risk based on the type of disclosure,
X2 (4, N=580) = 76.38, p<0.001.

Examination of the companies that participated in the 2014 CDP-IWP showed
that companies can be categorized based on the type of responses. Data were available
for two groups of companies, those that submitted full public responses and companies

for which only responses for alimited number of question were provided in the CDP
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open data portal. Comparison of the two data sets based on common variables showed
significance differences between companies with full public responses and those with
partially public responses. It isassumed that companies that provided non-public
responses would aso be different. The datarequired for arobust investigation were only
available for the Full Disclosers. This research was hence limited to only the Full

Disclosers.
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Table 10: Headquarter Country of 2014 CDP Water Participating Companies (Full

and Partial Disclosers)
Percent of
Full
Disclosers
N=327
40%
13%

Country

USA

Japan
United
Kingdom
South Africa
India
Australia
France
Canada
Switzerland
Germany
Spain
Netherlands
Ireland
Brazil

Finland
Belgium

Tawan
Mexico

Italy

Russia
Bermuda
Norway
China

South Korea
Sweden

8%

%
4%
4%
3%
2%
2%
2%
2%
2%
1%
1%

1%
1%

1%
1%
1%
1%
1%
1%

0.3%
0.3%
0.3%

Percent of
Partial

Disclosers
N=394

24%
5%
4%

3%
7%
1%
2%
4%
3%
5%
4%
1%
0%
3%

1%
0.3%

6%
2%
2%
0.3%
0.0%
0.0%
8%
3%
1%

Country

Singapore
Indonesia
Israel

Portugal
Hong Kong
Colombia
Turkey
Austria
Korea
Egypt
Denmark
Malaysia
Argentina
United Arab

Emirates
Greece
British Virgin
Islands
Philippines
Slovakia
Paraguay

L uxembourg
Oman
Thailand
Vietnam
Chile
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0.0%
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0.0%
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Table 11: Number of Companies by Country of Headquarter (Public Responses and Open Data)

Country Number of Number of Full | Total (All Open Country Number of Number of Full | Total (All Open

Partial Disclsoures Data) Partial Disclsoures Data)
Disclosures N = 327 N =721 Disclosures N = 327 N =721
N = 394 N = 394
USA 9% 131 227 Singapore 3 1 4
Japan 20 4 64 Indonesia 2 1 3
United Kingdom 16 27 43 Israel 2 1 3
South Africa 10 23 33 Portugal 2 1 3
India 26 12 38 Hong Kong 0 1 1
Australia 3 12 15 Colombia 0 1 1
France 6 11 17 Turkey 8 0 8
Canada 15 8 23 Austria 5 0 5
Switzerland 11 8 19 Korea 5 0 5
Germany 21 6 27 Eaqypt 3 0 3
Spain 14 6 20 Denmark 2 0 2
Netherlands 5 5 10 Malaysia 2 0 2
Ireland 1 4 5 Argentina 2 0 2
Brazil 10 3 13 United Arab Emirates 2 0 2
Finland 2 3 5 Greece 1 0 1
Belgium 1 3 4 British Virgin I slands 1 0 1
Taiwan 25 2 27 Philippines 1 0 1
Mexico 9 2 11 Slovakia 1 0 1
Italy 7 2 9 Paraguay 1 0 1
Russia 1 2 3 L uxembourg 1 0 1
Bermuda 0 2 2 Oman 1 0 1
Norway 0 2 2 Thailand 1 0 1
China 32 1 3 Vietham 1 0 1
South Korea 11 1 12 Chile 1 0 1
Sweden 4 1 5




Distribution of Companies by Market Index
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CHAPTER FIVE: WATER RISKSRECOGNIZED BY CORPORATIONS

Global water crises have the potential to significantly impact all sectors of society
(WEF, 2016). In the past five years there has been an uptick in public discourses on
water risks faced by businesses, their impacts and how businesses are responding (CDP,
2013b; Schulte et al., 2014). The literature highlighted three main types of water risks to
which companies are exposed — physical, regulatory and reputational water risks (Schulte
et a., 2011, 2014). Asintroduced in Chapter 1, physical water risk is exposure to
changes in the quantity and quality of water that may impact water availability (“too
much or too little”) and access (“inaccessible or unfit for use”) (Orr et a., 2009, p. 27;
Schulte et al., 2011, pp. 26-28). Regulatory water risk is exposure to changing,
ineffective or poorly implemented public water policy and/or regulations. Reputational
water risk is associated with potentia conflict with the public regarding perceived or
actual unsustainable use of water by corporations (Orr et a., 2009; Schulte et a., 2011).

Global corporations have begun to recognize that exposure to physical, regul atory
and reputational water risks could generate a substantive change in business, operations,
revenue or expenditure in the present and/or future (CDP, 20133, p. 9). Many of these
corporations have been reporting their water risks and responses to those risks to
voluntary reporting and disclosure initiatives such as that Carbon Disclosure Project

(CDP). Theaim of this phase of the research was to investigate water risks the Full
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Disclosersto the 2014 CDP Investor Water Program (CDP-IWP) and how risks relate to
other company characteristics. The following research questions (RQ) were explored:
RQ1: What water risk types (physical, regulatory, reputational) are most
prevalent among the Full Disclosersto the 2014 CDP-IWP?
RQ2: How do physical, regulatory and reputational water risks relate to
company characteristics such as number of facilities at water risk;
company revenue; number of employees; sector; and headquarter country

economic classification?

Background
Water risk isafunction of several factors as depicted in the Corporate Water

Risk, Response and Stewardship (CWRRS) conceptual framework, introduced in Chapter
2. The CWRRS conceptual framework is asynthesis of severa theories and frameworks
that conceptualize the relationship between water risk exposure, and treatment in the
form of risk reduction and mitigation strategies such as corporate water stewardship.

This framework brings together Larson, Freedman, Passinsky, Grubb, & Adriaens (2012)
Corporate Water Risk Response Spectrum (WRRS), enterprise risk management, Pfeffer
and Salancik’s (1978) resource dependency theory, Hart's (1995) natural resource based
view of the firm, and corporate water stewardship frameworks (AWS, 2014, Bissett,
2010; CEO Water Mandate, 2012; Davis et a., 1997; Nocco & Stulz, 2006; Sarni, 2011b;
WWEF, 2013). The CWRRS framework indicates that water risk among companiesisa
function of the company’s dependence on water resources. This dependence varies based

on the operations of the company, its water use and discharge which are also functions of
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the sector to which the company belongs. The literature also suggested that sector may
influence water risk as water is more of amaterial issue for some sectors more than
others (CDP, 2014d, para. 1). The CWRRS aso highlights that there are uncertainties
associated with water availability, quality due to water stress, water and flooding. This
was supported by Reig et a. (2013) who noted that corporations with operations located
in areas with high water stress or those that sourced raw materials from these areas were
exposed to higher levels of physical, regulatory and reputational risks. This suggests that
the value of the assets a company has exposed to the water risk (value at risk or VAR)
determines the magnitude of potential impact and hence would be an influencing factor to
the company’s water risk.

Schulte et al. (2011) posited that there were several factors— both internal
company performance, and external environmental, social and political conditions— that
determine the extent of water risk to which a company was exposed. Internal factors
highlighted included the company’s water use, costs, regulatory pressures, and the impact
of their discharge on water resources. They aso suggested that company that are ableto
invest in technology to improve efficiency, discharge and design more water efficient
products, were able to influence their water risk. Asinvestment isalso afactor of a
company’s revenues and cash flow, company revenue was selected as factor for this
research. The authors argued that the political and institutional context within which a
company operates is also a factor of its water risk. As such, “the ability of the public
water policy and management to deliver water services, manage their own water-related

risks such as water scarcity and climate change over the long term, create effective
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allocation regimes, and develop and enforce water quality regulations” may influence a
company’s water risk exposure (Schulte et a., 2011, p. 30). They also noted differences
between the global north (developed) and south (developing), suggesting that the
countries in the south were more likely to have political and institutional problems and
hence have greater risk. These differences suggest that there may be differencesin the
water risk among companies with headquarters and/or operations in developing versus

developed countries.

Methodology
To assess water risk among companies that participated in the 2014 CDP investor

water program (RQ1), responses to the question— “is your organization exposed to water
risk, either current and/or future, that could generate a substantive change in your
business, operations, revenue or expenditure?”— was extracted from the dataset (CDP,
20133, p. 9). See Appendix 1 for acopy of the full questionnaire. Whether companies’
direct operations, supply chain or both were exposed to water risk was also explored. Of
the 327 organizations that provided public responses to the CDP, 319 organizations were
included in the analysis, representing a 98% response rate.

To determine the prevalence of physical, regulatory and reputational water risk
among companies, the question that asked participants to “list the inherent water risks
that could generate a substantive change in your business, operations revenue or
expenditure?” was used (CDP, 2013a, p. 10). Companies selected applicable indicators

referred to asrisk drivers to indicate exposure to three water risk types (physical,
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regulatory, and reputational) as well as an option to identify other indicators to the
participating companies. Companies were able to identify multiple physical, regulatory,
reputational water risk indicators, for example, a company may select flooding, pollution
of water supply as physical water risks, regulatory uncertainty-regulatory water risk, and
litigation and changing consumer behavior as reputational water risk indicators to which
the company isexposed. A count of the number of indicators for each risk type was used
to assess the level of exposure to each risk type. In the example above, the company
exposure to each water risk type would be physical -2, regulatory-1, reputational-2 and
total 5. Prevalence was measured by the proportion of organizations exposed to each risk
type. One hundred and ninety seven (197) of organizations that reported exposure to
water risk also identified specific risk indicators, a response rate of 62% (n = 319).
Outcome variablesin thisanalysis are described in Table 12. Analysisfor RQL1 involved
the use of descriptive statistics to measure preval ence represented by percentage rates of

water risk types.

Table 12: Description of dependent variables

RQ1 Outcome Variable dVarl_ab'Ie Descriptive Statistics

escription

N Mean SD Median | Min | Max

PHYS- Continuous
Physical water risk measure 197 2.6 21 2 0 11
REG - Continuous
Regulatory water risk measure | 97 | 112 | 13 1 0 6
REP - Continuous
Reputational water risk measure 197 | 028 | 01 0 0 4
Other Continuous 197 0.04 0.2 0 0 .

measure
ALLRSK - Continuous
All water risks (PHY'S, measure 197 2.4 31 1 0 16
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Variable

RQ1 Outcome Variable description

Descriptive Statistics

N M ean SD Median | Min | Max

REG, REP and Other)

Key company characteristics were selected from literature and examined for
significant relationships with water risk. The first characteristic selected was number of
facilitiesin water stressriver basins. Data on the number of facilities|ocated in river
basins exposed to water risk (facilities at risk) were obtained from the CDP responses
(CDP, 20133, p. 9). To validate companies’ claims to water risk exposure in water stress
river basin, the lists of river basins reported were cross-referenced with the Gassert, Reig,
Luo, & Maddocks’ (2013a) Aqueduct country and river basin rankings for baseline water
stress. A total of 101 number of facilities identified by companies were listed in the river
basin rankings and were used in this analysis.

Annual revenue for 2014 in millions of U.S. dollars, and number of employees
were aso included in thisanalysis. Data were obtained from two main sources, namely
Compustat Global —Fundamentals Annual database managed by the Wharton Research
Data Services (WRDS), and Mergent Online Company USA and International database.
The gapsin the data were filled, and data were validated by searching 2014 annual
reports and SEC filings of companies. Other outcome variables used in the analysis were
GICS sector and country of company headquarters, data obtained from CDP responses, as
well as the economic classification of the country in which companies’ headquarters are

located. The economic classification of companies’ headquarter country, i.e., developed,




developing, and transitioning were based on the United Nations World Economic
Situation and Prospects (UN WESP) Country Classification (United Nations, 2016).

The data were pre-processed in Microsoft Excel, and then merged to create one
dataset for analysesin SPSS. Given the high amount of variability between the minimum
and maximum values, the variables facilities at risk, annual revenue, and number of
employees, data were grouped into four categories based on quartile intervals. Box plots
were generated to show the overall distribution of water risk in relation to the outcome
variables. Box plots and Interquartile Range (IQR) analyses were used to assess the
variability in water risks as “IQR is less sensitive to outliers than other methods such as
the variance and standard deviation summary statistics (Handel & John McConnell, 2009;
Scibilia, 2013; UCLA: Statistical Consulting Group, n.d.). Mean range at the 95%
confidence level were calculated. To measure the strength of the relationship between
each water risk type and each independent variables, Pearson’s correlation coefficient
was used (Kreutzwiser et al., 2011) for the continuous variables. For the categorical
variables- sector and headquarter country, Kruskal-Wallis test was used for the analysis.

Independent variables are described in Table 13.

Table 13: Description of independent variablesin RQ2

Transformed Variable

Dependent Variables/ Description of original .
Factors data N Categories Frequency
Number of facilitiesin . <4 26

. . Continuous measure 5-9 27
water stressriver basins 101
(Facilities at risk) Range O to 413 10- 17 24

> 17 24

Annual revenue Continuous measure 322 $0 - $5,454 80
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Transformed Variable
Dependent Variables/ Description of original .
Factors data N Categories Frequency
Range US $0.10 million to $5,455 - $12,794 8l
US$358,678 million $12,795 - $25,489 81
> $25,489 80
322 0-10,475 80
Number of emplovees Continous measure 31,420 - 77,345 81
pioy Range 0 to 592,574 10,476 - 31,419 81
> 77,325 80
Sector Nomina 326
Economic classification of Developed 274
headquarter country/ Nominal 327 Developing 51
Country of headquarters Transitioning 2

Results

Exposure to physical, regulatory and reputational water risk
Exposureto water risk: Sixty four percent (N=319) of companiesin this study

reported that that they were exposed to water risk (Figure 11). Thirty six percent (36%)
of these companies were exposed to water risk both in their direct operations and supply
chain. Twenty-five percent (25%) reported exposure only in their direct operations while
3% reported exposure only in their supply chain. Thisisnot consistent with the
distribution observed in the CDP open dataset which published selected questions online.
Exposure to risk among companies in the open dataset, at 31% (N=281), was markedly
lower than the proportion observed among companiesin this study. Of those exposed,
13% were exposed in their direct operations only, 13% in direct operations and supply

chain and 5% in supply chain only (CDP, 2014c).
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Percent of companies exposed to water risks in direct operations
and/or supply chain (N=319)

~l
S

Yes, supply chain
only, 3%
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30% Don't Know, 4%

Percent of Participating Companies

Yes, direct
20% operations and
supply chain, 36% No, 31%
10%
0%
Exposed to Water Risk Not Exposed/Don't Know if Exposed to
Water Risk

Figure 11: Percent of companies exposed to water risk in direct operations and/or supply
chain

Water risk types. When asked to identify the inherent water risks that could
generate a substantive change in their business, corporations identified indicators for
physical, regulatory, reputational water risks, as discussed below. Physical water risk
indicators were the most common risk type, identified by 87% of companies (Figure 12).
Regulatory water risk indicators were second, reported by 60% of corporations, while
22% indicated exposure to reputational water risks. Four percent of corporations
reported exposure to other water risks (for example, “cumulative impacts”, “current and
projected water stress, plus possible reputational risk”; “current and projected water
stress, plus projected regulatory and possible reputational risk™) (CDP, 2014). Box plots
in Figure 13 show the distribution of physical, regulatory and reputational water risk and

aggregate (al) water risks including the other category.
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Percent of Companies by Water Risk Type (N=197)

Regulatory Water Risk 60%

Reputational Water Risk - 22%

Other Water Risk I 4%
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Percent of Organizations

Figure 12: Percent of Companies by water risk type
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Figure 13: Distribution of physical, regulatory, reputational and all water risks

The box represents the middle 50% of the data points, with the central horizontal line
representing the median. The whiskers represent the lowest and highest values no greater
than 1.5 times the interquartile range (IQR). Outliers are designated with (1) acircle and
represent data points that are more than 1.5 times the 1Q, or (2) an asterisk for extreme
values, which represent data more than 3 times the 1Q range.

Physical water risk. Of 13 indicators presented for physical water risks, the data
show that flooding (39%), pollution of water supply (35%), increased water stress (34%
and projected water scarcity and stress (32%) were the physical water risks to which
corporations were most exposed (Figure 14). Dependency on hydropower (3%) and
ecosystem vulnerability (7%) were the physical risks with lowest representation among
corporations. Examination of the overall distribution of physical water risks among

participating companies show that companies were exposed to between 0 and 11 physical
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water risk indicators. Median number of indicators was 2.0, and 1QR was 3.0 indicating

that 50% of companies were exposed to 1.0 and 4.0 indicators (Figure 13).

Physcial Water Risk Indicators

sical water risk indlcator

Percent of Organizations
Physical Water Risk Indicators

Indicator Description Indicator| Description

PHYS 1 |Flooding PHYS 8 |Imadequate infrastructure

PHYS 2 |Incrcased water scarcity PHYS 9 |Other physical water risk

PHYS 3 |Increased water stress PHYS 10 |Seasonal supply variability/nter-annual
PHYS 4 |Projected water scarcity and | PHYS 11 |Pollution of water supply

PHYS 5 |Declining water quality PHYS 12 | Ecosystem vulnerability

PHYS 6 |Drought PHY S 13 | Dependency on hydropower

PHYS 7 |Chmate change

Figure 14: Physical water risk indicators by percent of organizations
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Regulatory water risk. Of the 11 regulatory risk indicators identified,
organizations were most commonly exposed to higher water prices (22%), regulatory
uncertainty (21%), regulation of discharge quality and quantity volumes (18%), and
statutory water withdrawal limits or changes to water allocation (16%). Asseenin
Figure 15, poor coordination between regulatory bodies (1%) and poor enforcement of
water regulations (3%) are the regulatory risks to which the lowest proportion of
corporations were exposed. Examination of the overall distribution of regulatory water
risks among participating companies showed that companies were exposed to between
zero and six regulatory water risk indicators. Median number of indicators was 1.0, and
IQR was 2.0, indicating that 50% of companies were exposed to 0 and 2.0 indicators
(Figure 13).

Reputational water risk. Of the seven reputational water risk indicators,
community opposition (12%) and negative media coverage (5%) were the two most
common (Figure 16). Examination of the overall distribution of reputational water risks
among participating companies showed that companies were exposed to between 0 and
4.0 regulatory water risk indicators. Median number of indicators was 0 and IQR was 0.
Approximately 18% of companies were exposed to 1.0 regulatory risk indicator.

Aggregate water risks: When al risk indicators were aggregated, there were 32
in total. The data showed that companies were exposed to between 0 and 16 water risk
indicators. Median was 1 and IQR 3 with 50% of companies exposed to 0 and 4.0

indicators (Figure 13).
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Regulatory Water Risk Indicators
Indicator |Description Indicator|Description
REG | {Higher water prices REG 7 |Other
REG 2 |Regulatory uncertamty REG 8 |Unclear and/or unstable
REG 3 |Hwher complance costs REGY9 |Lmmted or no river
REG 4 |Statutory water withdrawal limits/changes | REG 10 |Poor enforcement of water
REG S |Increased difficulty m obtaming operations | REG 11 |Poor coordmation between
REG 6 {Mandatory water efficiency, conservation

Figure 15: Regulatory water risk indicators by percent of companies
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Reputational Water Risk Iindicators
Indicator | Description
REP 1 Community opposition
REP 2 Negative media coverage
REP 3 Inadequate access to water, sanitation and hygiene (WASH)
REP 4 Changes in consumer behavior
REP 5 Other
REP & Litigation
REP 7 Cultural and religious values

Figure 16: Reputational Water Risk Indicators

Water risk and selected company characteristics
Number of facilitiesat risk: Approximately 50% of participating companies

(N=327) reported having one or more facilities located within river basins exposed to
water risk (FacRsk). When the river basins identified were cross-referenced with Gassert

and colleagues’ (2013a) Aqueduct country and river basin rankings (Aqueduct Risk
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Atlas) for baseline water stress, 101 companies were confirmed as having atotal of 1,974
facilitiesin water stressriver basins. Box plots showed the distribution of number of
facilities at risk in relation to company characteristics (Figure 18). Examination of the
box plots showed variability in physical water risk (PHY S) based on the number of
facilities at risk (FACRsK) for acompany. There appeared to be variability in PHY S
among companies with < 4.0 facilities at risk (Median = 2, IQR = 1), compared with
companies with 10-17 facilities at risk (Median = 3, IQR = 2), and those with >17
facilities at risk (Median = 4, IQR = 2). There were statistical differences between groups
as determined by one-way ANOVA (3,97) = 8.985, p <.01). The Tukey post hoc test
revealed that statistically significant variance between the group of companies with >4
FACRsk compared to the 10-17 (p < .05) and >17 (p < .01) groups, while the 5-9 group
had significant variance compared with the >17 group (p < .05). A Pearson’s correlation
additionally demonstrated a strong positive relationship between physical water risk and
number of facilitiesat risk, r =.466, p < .0l

When regulatory water risk (REG) was examined by FACRsK, variability was
observed between companies with <4 FACRsk and those with >17 FACRsk. Variance
was significant as determined by one-way ANOVA (3,97) = 3.275, p < .05). The Tukey
post hoc test reveal ed that statistically significant variance between the group of
companies with >4 FACRsk and those with >17 (p < .05). Pearson correlation showed
that reputational water risk increased with increase in the number of facilitiesat risk, r =

299, p< .0l
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When reputational water risk (REP) was examined by FACRsK, no variability was
observed. One-way ANOV A showed no significant variance.

When the aggregate of all water risks (ALLRSK) was plotted against FACRsK,
the pattern was similar to that of PHY S and REG. One-way ANOVA (3,97) =9.264, p <
.01. A positive Pearson’s correlation showed that ALLRSK increased with the number of

facilitiesat risk, r =.471, p< .01 (Table 14).
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Annual revenue: Companies were divided into four groups based quartile
interval of total annual revenue reported in 2014, then compared with exposure to each
water risk type for thisanalysis. Box plots showed little variation in exposure to PHY'S,
REG, REP and ALLRSK among participating companies based on annual revenue
(Figure 19). One-way ANOVA showed no significant variance. However, when the
aggregate of all water risks were considered, a positive, weak and significant correlation
was observed, r =.117, p< .05 (Table 14). No significant correlations were observed

between annual revenue and PHY S, REG or REP.
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Number of Employees: Box plots showed little variation in water risk exposure
among participating companies based on the number of employees (Figure 20). No

significant variance or correlations were observed (Table 14).
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Figure 19: Box plots of PHY S, REG, REP and ALLRSK and number of employees showing median water risk




Sector: Companiesin the study belonged to 10 sectors. When exposure to the
PHY S was compared across sectors there appeared to be some variability in PHY S and
REG water risk Figure 21. A Kruskal-Wallis test showed that there was a statistically
significant difference between ALLRSK and sector, X4(8) = 32.242, p <0.01 (Table 15).
Mean rank score was highest for the materials sector at 65. Consumer staples had mean
rank score of 50 while information technology and industrials were 45 and 43,
respectively. No significant differences by sector were observed with individually for

PHY S, REG or REP water risk.
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Figure 20: Box plotsof PHY' S, REG, REP, and ALLRSK and sector showing median water risk



Economic status of country where the company headquartersislocated:
Companiesin the study belonged to 32 countries of which 56% are developed, 41%
developing and 1% transitioning economies. The company representation by economic
status of headquarter country was however skewed towards developed countries which
represented 84% of the 327 companies in the study. Sixteen percent of companies had
headquarters in devel oping economies while 1% was headquartered in atransitioning
economy. Box plotsof PHY S, REG, REP and ALL water risk types showed little
variation in water risk based on the economic status of headquarter country (Figure 21).
For ALLRSK, companies in developed economies had higher rangesin risk exposure.
The two companies representing the transitioning economy reported exposure to only
PHYS. Although, Kruskal-Wallis H test showed that there was a statistically significant
difference between ALLRSK and sector, X(2) = 7.08, p <0.05 (Table 15). Mean rank
ALLRSK score was 158.8 for developed, 193.94 for developing and 116.5 for
transitioning countries. No significant differences were observed in PHY S, REG and

REP water risk by economic stats of corporate headquarters country.
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Table 14: Correlations between water risk type and number of facilities, revenue,

employees, sector, headquarter country and country

PHYS REG REP ALLRSK

FACRsk (N=101) A466** .299** 0.114 A71%*
Annual revenue (million $US) (N=194) 0.061 0.062 0.016 A17*
Number of employees (N=322) 0.08 0.046 0.079 0.049
PHY S (N=197) 1 A433* 257 .890**
REG (N=197) 1 .292%* J755**
REP N=(197) 1 491%*
ALLRSK (N=322) 1

*+ < 0.01 level (2-tailed)

* p<0.05 level (2-tailed)

Table 15: Kruskal-Wallis Test of differencesin water risk types based on GICS Sector

Test Statistics*? PHYS REG REP ALLRSK
Chi-Square 11.812 9.185 13.14 32.242
Df 8 8 8 8
Asymp. Sig. 0.16 0.327 0.107 0.000

aKruskal Wallis Test

b Grouping Variable: Economic Classification of Company HQ

Table 16: Kruskal-Wallis Test of differences in water risk types based on economic

classification of headquarter country (devel oped, developing, transitioning)

Test Statistics*? PHYS REG REP ALLRSK
Chi-Square 1.063 3.218 0.56 7.084
df 2 2 2 2
Asymp. Sig. 0.588 0.2 0.756 0.029

aKruskal Wallis Test

b Grouping Variable: Economic Classification of Company HQ

Discussion and Conclusion

It is evident from the analysis that companies recognized physical, regulatory and

reputational water risks as having the potential to generate substantive change in their
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business operations, revenue or expenditure. Physical water risk emerged as the most
prevaent type of water risk to which companies were exposed. Thiswasreflected in the
percentage of companies exposed to physical water risk — 87% compared to 60% for
regulatory and 22% for reputational water risk. When individual indicators of each risk
type were assessed, the prevalence of physical water risk was aso evident. Thirty nine
percent of companies were exposed to flooding, the most common physical water risk
indicator, compared to 22% for the most common regulatory risk (higher water prices)
and 12% for the highest reputational risk (community opposition). The average
percentage rate of companies’ exposure across all 13 physical water risk indicators was
20% compare with 10% for all 11 reputational and 4% for seven reputational water risks.
Water risk isafactor of a (1) hazard — physical, regulatory and reputational water
risk, (2) vulnerability — value at risk in operations and supply chain, and (3) impact (Reig
et a., 2013; UN-Water, 2013b; WWAP, 2012). It was therefore expected that water risk
type would vary by the number of facilities located within river basins exposed to water
risk, annual revenue, company size, sector and economic status of company headquarter
country. The results showed significant variancein PHY S, REG and ALLRSK based on
number of facilities at risk, sector and the economic status of the company headquarters
country. Higher number of facilities located in river basins exposed to risk was expected
to be associated with increased exposure to water risk. Thiswas confirmed by positive
correlations with PHY S (r=.466, p <.01), REG, (r=.299, p<.01) and ALLRSK (r=.471,

p<.01).
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It was also hypothesized that larger companies with higher revenues would have
also have higher exposure to water risks. The data showed that there was no significant
relationship with PHY S, REG or REP, however when the ALLRSK was considered a
small but positive association was observed. Number of employees had no significant
relationship with water risk. When water risk was examined against sector significant

variance was observed in ALLRSK only.
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CHAPTER SIX: COMPONENTS OF CORPORATE WATER STEWARDSHIP
PRACTICED BY CORPORATIONSAND HOW THEY RELATE TO WATER
RISK

Background
Theories on corporate water stewardship (CWS) converge on the notion that CWS

practice constitutes a multi-pronged approach that involves a continually improving
process (AWS, 2014, Larson et a., 2012). CWS was posited as a strategic response to
mitigating water risks for corporations as well as for the wider community and water
users (CEO Water Mandate et al., 2015; Hepworth, 2012). CEO Water Mandate (2015)
went even further, asserting that CWSiis critical to meeting the United Nations (UN)
Sustainable Development Goal for ensuring available and sustainable management of
water and sanitation for all (SDG 6), which is aso fundamental to all other SDGs. The
AWS International Water Stewardship Standard (AWS® Standard) has defined a course
for corporations to take to mitigate water risk within and beyond their fences. This
course involves the six stepsin CWS implementation discussed in Chapter 2 — (1)
Commit, (2) Gather and Understand, (3) Plan, (4) Implement (5) Evaluate, and (6)
Communicate and Disclose (AWS, 2014). The AWS Standard also provided a guide to
linkages between reporting disclosure initiatives such as the Carbon Disclosure Project
(CDP) and the Global Reporting Initiative (GRI). The aim of this portion of the research

was to assess CWS practice among the Full Disclosers to the 2014 CDP-IWP and the

6 AWS refers to the Alliance for Water Stewardship
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relationship between CWS and physical, regulatory and reputational water risks
individually and collectively. The research question that was explored in this part of the
study is:
RQ3: How are the components of CWS practiced by Full Disclosersto the 2014
CDP-IWP related to their reported physical, regulatory, and reputational

water risks?

Methodology
To determine the prevalence of CWS among companies, | assessed which CWS

practices were most frequently practiced in companies that publicly disclosed information
to the 2014 CDP-IWP. While the linkage between the AWS Standard and the CDP water
disclosure questionnaire was not a direct one-to-one match for al criteria, linkages were
identified in al six components of stewardship to generate datafor arobust analysis (see
Appendix 2 for CDP and AWS linkages examined in thisresearch). Each step in the
AWS Standard was analyzed as separate variable, then aggregated to generate a CWS
score (Table 17). The AWS Standard states that all steps are required for an entity to
qualify asasteward. As such, the subset of companies that pursued action in al six CWS
steps (N=191) were also examined as agroup, as well as those that pursued action in less
than six steps.

The independent variables were generated by aggregating the number of risk
indicators for physical (PHY S), regulatory (REG) and reputational (REP) water risk

types, as discussed in Chapter Five. Companies that indicated that they were not exposed
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to water risk were included in the analysis as having exposure to zero water risk. An
ALLRSK category was used to incorporate all three risk typesin addition to other water
risk indicator category in the dataset (Table 18). Descriptive statistics were used to
explore distributions. Pearson correlations were used to asses significant relationships

between each pair of dependent and independent variables (Kreutzwiser et ., 2011).

110



TTT

Table 17: Characteristics of dependent variables

Population Parameters

Corporate Water Variable description N Mean Std. M edian Min M ax M ean scoreson
Stewardship Steps Deviation 0-1 Scale
Commit Categorical 327 0.6 0.48 1 0 1 0.63

Yes(1) - 207

No (0) - 120
Gather and Understand Continuous measure 327 74 3.22 7 1 15 0.49
Plan Continuous measure 306 25 0.91 3 1 4 0.63
Implement Continuous measure 325 1.7 0.63 2 1 4 0.28
Evauate Continuous measure 327 2.6 0.52 3 1 3 0.88
Communicate and Disclose Continuous measure 327 25 0.93 2 1 4 0.621
CWS Score (All companies) Continuous measre 327 171 4.93 17 7 29 0.59
CWS Score (6 CWS steps) Contnuous measure 191 185 457 18 10 29 0.63
CWS Socre (< 6 CWS steps) | Contnuous measure 136 15.24 4,79 15 7 26 0.53




Table 18: Characteristics of water risk variables

Water Risk Type Variable description N Mean Std. Deviation

Physical Water Risk Continuous measure, 327 154 2.03
RangeOto 11

Regulatory Water Risk Continuous measure, 327 0.68 112
Range 0to 6

Reputational Water Risk Continuous measure, 327 0.17 0.51
RangeOto 4

All Water Risk Aggregates (physical + Continuous measure, 327 241 313

reputational + regulatory + Other) Range0Oto 16

Results

Components of Corporate Water Stewardship
Frequency distribution and descriptive statistics of each CWS step are shown in

Table 17 and Figure 23. The key findings were:

Commit: 63 % of companies (N=327) met the criteriafor the CWS commit step.

One CDP criteria was used to demonstrate corporations’ commitment to CWS —

the existence of awater policy that sets out clear goals and guidelines. Mean

score was 0.63 of maximum score of 1.0. Median was 0.65 and IQR was 1.0.

Gather and understand: All companies pursued actions in the gather and

understand step. This step involved the highest number of actions with a

maximum score of 15 (Table 17). Mean score achieved by companies was 7.4.

The median score was 7.0 with an IQR of 5.0 with the middle 50% of companies

achieved scores ranging from 5.0 to 10.0.

Plan: 94% of all participating companies (N=327) pursued requirements for this

step (21 missing responses). Four components were used to derive scores for the

112




plan step. Corporations obtained mean scores of 2.5. Median score was 3.0 and
IQR was 1.0. The middle 50% of companies obtained scores between 2.0 and 3.0
(Table 17; Figure 23).

Implement: All but two companies pursued action in implementing CWSin
their organizations (N=327). However levels of implementation were low as
indicated by mean score of 1.7 of amaximum of 6.0 points. Median score
achieved was 2.0 with an IQR of 3. The middle 50% of companies had scores
between 1.0 and 2.0.

Evaluate: All companies evaluated their CWS activities to some degree. Mean
score obtained was 2.6 of amaximum of 3.0. Median score was 3.0 and IQR was
1.0. The middle 50% of companies had scores between 2.0 and 3.0.
Communicate and Disclose: All companies communicated and disclosed their
CWS activities. Thisis by virtue of their participation in the CDP along with
other criteriafor disclosing water risks internally and externally within their
organizations. Mean score achieved by companies was 2.5 of the maximum 4.0
points required in this step. Median score was 2.0 and IQR was 2.0 with the

middle 50% of companies scoring between 2.0 and 4.0 pointsin this step.
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CWS: All 327 companies that participated in the 2014 CDP Investor Water
Program pursued one or more CWS steps. Mean CWS score for all companieswas 17.1
of amaximum of 29 points. Median score was 17.0 with an IQR of 7.0. The middle 50%
of companies achieved scores between 14.0 and 21.0 (Figure 23).

CWS6 Steps: 58% of companies had action in all six CWS steps (N = 327).

Mean CWS score among this cohort of companies was 18.5 of maximum score of 29.
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Median score was 18.0, IQR was 7.0 with the middle 50% of companies scoring between
15.0 and 22.0.

CWS<6 Steps: 42% of companies had activitiesin up to five of the six CWS
steps— 40% pursued five steps while 2% pursued four steps. Mean CWS score among
this group was 15.2 of amaximum of 26. Median score was 15 and QR was 8.0 with the

middle 50% of companies achieving scores between 12.0 and 20.0.

Relationship between water risk and CWS Steps
To answer RQ3, the relationship between CWS and physical (PHY'S), regul atory

(REG), reputational (REP), and all water risks (ALLRsK) described in Table 18 water
risk was explored. Pearson’s correlation coefficient (r) was used to assess the strength of
the relationship between each dependent and independent variable (Field, 2013). The
results showed significant positive relationships of medium strength between physical
water risk and CWS, r = .484, p < .01, and between regulatory water risk and CWSr =
416, p < .01 (Table 19 and Table 20). The relationship with reputational water risk was
also significant though weaker than physical and regulatory water risk. Significant
correlations were observed between all water risksand CWS, r = .512, p<.01. When
scores for companies in the CWS 6 steps group were considered, small but significant
correlations were observed with all water risk types. For companies that pursued less
than six CWS, asmall, negative relationship, r = -.140, p < .05 was observed between
reputational water risk and CWS; no other significant correlations emerged among those

companies.
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Table 19: Correlation of physical, regulatory, reputation and aggregate water risk to
aggregate CWS scores

Correlation
PHYS REG REP ALLRsk

CWS score (al) A84** A16** .253** 512%*
(N =327)
CWS Score 6 Steps .230** .180** .244** .258**
(N =327)
CWS Score <6 Steps 0.017 0.036 -.140* 0
(N=327)
** p<.01level (2-tailed) * p<.05level (2-tailed).

Significant correlations were a so observed when risk types were correlated with
the various CWS steps. As seen in Table 20, three of the six CWS steps—Gather and
Understand, Plan and Communicate and Disclose—had significant correlations with the
three water risk types examined. The relationships were positive and varied in strength.
Gather and Understand had strong correlations with physical, regulatory and smaller
correlation with reputational water risk (r =.250, p <0.01). The Plan step had medium
strength correlation to physical water risk (r = .345) and small correlations to regulatory
(r =212, p <.01 and reputational (r =.180, p <.01) water risk. The Communicate and
Disclose step had medium strength correlations with physical and regul atory water risk
and asmall correlation with reputational water risk. Both the Commit and Implement
steps had small correlations to only one water risk type, reputational water risk in the case
of the Commit step and physical water risk in the case of the Implement step. No

significant correlations were between water risk and the evaluate step.
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Table 20: Correlation of physical, regulatory, reputation and aggregate water risk to
CWS steps. commit, gather and understand, plan, implement, evaluate, communicate and
disclose

Pear son Correélation

PHYS REG REP ALLRsk

Commit score (N=327) 0.037 0.029 144 * 0.06
Gather understand score (N=327) 496** A34** .250%* .526**
Plan score (n =306) .345** 212*%* .180** .336**
Implement score (n = 325) A19* 0.073 0.077 J119*
Evaluate score (N =327) -0.098 0.035 0.002 -0.053
Communicate and Disclose score (N = 327) .365** .324** A17* 379+
** p<.01level (2-tailed). * p<.05level (2-tailed).

Discussion and Conclusion
In identifying the components of corporate water stewardship practiced by

corporations in the study, it was seen that all six stepsin the AWS Standard were being
practiced to varying degrees by corporations in the study. The commit step had the
lowest level of participation among companies at 63%. The results also showed that
companies that were exposed to reputational water risk were more likely to establish
water policy with performance standards and targets, which is an indication of their
commitment to CWS.

The gather and understand CWS step included the largest number of individual
requirements compared to the other steps. Among the activities reported by companies,
engaging stakeholders to better understand contextual issues of importance at the
catchment level, and valuing water quality and quantity, were the activities practiced by
most corporations. Another common activity was the understanding of opportunities for

creating shared value through CWS. Reporting detrimental impacts and supply chain risk
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and risk mitigation activities, were among the activities least practiced in this step. The
results showed that companies were more likely to gather dataif they were exposed to
physical, regulatory and reputational water risks. Of all the significant correlations
observed between each water risk type and each of the six CWS steps, gather and
understand had the strongest relationships (r = 0.250 to 0.496). According to the AWS
Standard, this step was intended to help companies understand their water risks and
opportunities both in their operations and supply chain (AWS, 2014). It istherefore
understandable that companies reporting water risk would have gathered information on
thelr exposure to risk.

Having personnel responsible for managing water coupled with a plan with
guantitative targets and qualitative goals were key activities in the Plan step. Analysis of
the relationship between this step and water risk showed that companies’ activity in the
plan step increased with exposure to physical, regulatory and reputational water risks as
seen in significant correlation coefficients ranging from 0.180 to 0.345.

The implementing CWS step is critical in mitigating water risk asit involves
implementing the CWS plan with key outcomes to reduce negative water related impacts
and improve water balance at the site and catchment basin levels. Actionsincluded in
this step were regulatory compliance, and maintaining or improving site and catchment
area water balance, quality. The latter was measured through reported achievementsin
meeting targets related to water withdrawal, consumption, intensity and pollution.
Another action included in this step of note was the provision of access to safe drinking

water, adequate sanitation, and hygiene awareness (WASH) for workers on-site and to
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off-site communities. Regulatory compliance was the most commonly practiced activity
reported by 97% of companies. More than athird of companies met their targets to
reduce water intensity and pollution while 26% met their targets to reduce water
withdrawal and consumption. Lessthan 1.0% of companies however engaged in WASH
activities on-site or off-site. The data showed that companies exposed to physical water
risk were more likely to implement their CWS plans than those exposed to regulatory and
reputational water risks.

The evaluation step invol ved assessing the data collected in the gather and
understand step to better understand risks, and the performance of CWS programs to
identify additional risks, impacts and opportunities within the organization’s operations
and at the catchment basin, all through a stakeholder-inclusive process. Two thirds of
companies engaged in al three elementsincluded in this step while 31% percent engaged
in two of the three activities. Evaluation was not significantly correlated to water risk
among participating companies.

In assessing the CWS step communicate and disclose, results show that almost all
companies were transparent about their regulatory compliance as 97% of companies
responded to the related question, though not all were in compliant. Communicating
shared water challenges and the risk response strategies employed to mitigate these
challenges were aso actionsin this step undertaken by companies. Participation in the
CDP enabled all corporations in the study to obtain at |east one point for thisstep. The

highest proportion of companies obtained two points for this step. Results showed that
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increase in physical, regulatory and reputational water risks was likely to have a
corresponding increase in CWS communicate and disclosure step.

Actions taken in the six steps determined a company’s CWS performance. The
results showed that al companies engaged in CWS actions with 58% having had action
in all six steps while 42% had action in four to five steps. The results were consistent
with Hepworth & Orr's (2013) claims that water risk that physical, regulatory and
reputational water risks are primary drivers of CWS. When companies were considered
as one group, it was found that exposure to physical, regulatory and reputational water
risk were likely to result in anincrease in CWS. Thiswas aso the case for companies
that pursued all six CWS steps. However, for companies that pursued less than six steps,
significant correlation was observed only with reputational water risk. Thisrelationship
was small and negative-for every unit of increase in reputational water risk, there was a
1.4 unit decrease in CWS. While reputational water risk was highlighted in the literature
as a primary driver for CWS, this risk was directly related to the company’s social license
to operate and predicated on secondary drivers such as community perception (Hepworth
& Orr, 2013). A related viewpoint was that corporate engagement in CWS may increase
reputational risk due to the public’s distrust of companies’ motivation for engaging in
water management and governance outside of their fence (Hepworth & Orr, 2013).
Further examination of these companies showed that they had low commitment to CWS
(16% compared to 100% of companies that pursued all six CWS steps). They also had
lower scores in the gather and understand step suggesting that they may not have full

understood their water risks, shared water challenges and opportunities for mitigating
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water risks. Furthermore, they also tended to have lower averages for exposure to
physical, regulatory and reputational water risk compared to companies with action in all

six CWS steps.
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CHAPTER SEVEN: PREDICTORS OF CORPORATE WATER STEWARDSHIP

Background
As corporate water stewardship (CWS) continues to evolve as a solution to

complex globa water challenges, there is a need to better understand what factors are
related to CWS practice among global corporations and how to predict CWS behavior
and outcomes (Hepworth & Orr, 2013). While the AWS has defined a standard with
clear defined steps and guidelines for water stewardship and others have developed
frameworks of corporate water stewardship and public disclosures, little research has
been done on exploring the linkages between the established requirements and company
actions as reported through voluntary disclosure initiatives, to enable practitioners,
policymakers, researchers and companies to predict corporate CWS behavior and its
outcomes. The aim of the final analysis of this study is to contribute to filling that gap by

answering the following research question:

RQ: What are the most important factors related to corporate water stewardship

among Full Disclosersto the 2014 CDP-IWP?

Research in CWS indicated that water risk and certain company characteristics

such number of facilities exposed to water risk, company revenue and sector are
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influential factors for corporations engaging in CWS (Hepworth & Orr, 2013; Larson et

al., 2012, 2012; Rozzaet a., 2013). It was therefore hypothesized that:

H1: Physical, regulatory and reputational water risk will explain a significant

amount of variancein CWS

Methodology
To identify the predictors of CWS among the Full Disclosers, | ran three

hierarchical regressions. The dependent variables were CWS scores, while the predictor
variables were physical water risk (PHY' S), regulatory water risk (REG), reputational
water risk (REP), number of facilities in water stress river basins, annua revenues,
economic classification of companies’ headquarters, and Global Industry Classification
(GICS) sector of the companies as the predictors were run to test the hypotheses.
Separate models were run using the three CWS scenarios—(1) CWS all companies, (2)
CWS steps (CWS 6 steps) to represent only companies that took action in all six CWS
steps as defined by the CDP-AWS linkage parameters, and (3) CWS <6 steps to represent
companies that pursued up to five CWS steps— as dependent variables with the same
predictors. It wasimportant to consider both CWS 6 steps and CW'S <6 steps groups as
CWS s acontinually improving process and companies may be at varying stages of
maturity in their CWS programs. Correlations of al variables in the models are located

in Appendix 3.
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Measures of water risk. In order to identify the types of water risk organizations
were exposed, companies were asked to identify water risks that generate a substantive
change in their business, operations, and revenue or expenditure—question w3.2b.
Respondents were provided alist of indicators that represented physical, regulatory
reputational risks, and asked to specify others types not listed. Respondents could select
multiple indicators. The sum of the number of indicators within the physical, regulatory,
and reputational reported by respondents was used as a continuous measure of each water
risk type. Companies that identified no risk indicators were coded as having zero water
risks (CDP, 20134, p. 9). A copy of the questionnaireislocated in Appendix 1.

Measures of company characteristics. The selection of variables to measure
company characteristicsin the analysisin chapter 5 of this dissertation and the regression
model discussed in this chapter, was informed by the CWRRS framework and other
pieces discussed in chapters two and three. The characteristics used in the regression
model are number of facilities within river basin exposed to water risk, annual revenue,
sector and the economic status of participating companies’ headquarter country. The
sources of the data for these variables and techniques used to measure each are described
below.

Measures of number of facilities. One question on the CDP questionnaire
addressed the number of facilities at risk. Organizations were asked to provide
information on the country, river basin, number of facilities within the river basin

exposed to water risk, reporting metric, and the proportion of the chosen metric that could
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be affected within the river basin. The number of facilities reported by companies was as
a continuous measure of a predictor variable in the models.

Annual revenue. Dataon the annual revenues of organizations included in this
research study were obtained from two main sources, namely Compustat Global —
Fundamentals Annual database managed by the Wharton Research Data Services
(WRDS), and Mergent Online Company USA and International database. Gapsin the
datawerefilled, and data validated by also searching 2014 annual reports and SEC
company filings. All revenue numbers were converted to millions of U.S. dollars for the
analysis.

Sector. Participating companies belonged to 10 GICS sectors. To reduce the
number of variables in the model, sectors were collapsed into three groups as summarized
in Table 22. 1 collapsed sectors based on the type of industry subsectors. Industries that
appeared to be more consumer-facing such as consumer discretionary and healthcare
were grouped asthe S1. Sectors that tended to be more manufacturing and industrial
oriented were grouped as S2, and utilities and energy grouped as S3. The frequency
distribution of the three sector groups was assessed and S2 which represented the largest
percentage of organizations, was used as the base sector for the regression analysis
(Field, 2013).

Economic status of headquarter country. The economic classification of
companies’ headquarter country, i.e., developed, developing, and transitioning was based
on the United Nations World Economic Situation and Prospects (UN WESP) Country

Classification (United Nations, 2016). Developing and transitioning were collapsed into
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one variable for comparison against the base category—developed country

classification—in the regression model.

Thefirst stage of the model (model 1) included water risk types (physical,

regulatory and reputational). The number of facilities companies reported having in river

basins exposed to risks was added in second tier (model 2). All other variables were

added in the third model.

Table 21: Description of dependent variables

Dependent Variables Description N Mean Standard
Deviation

CWS-all (al companies) Continuous measure 327 171 4,93
Range 0 to 29

CWS6 steps (pursued al 6 CWS Continuous measure 191 185 457

steps) Range 10 to 29

CWS< 6steps (pursued up to 5 Continuous measure 136 17.14 4,79

CWS steps) Range 7 to 26

Table 22: Characteristics of predictor variableswith continuous measure - water

risk, facilitiesat risk and annual revenue

Independent Variables/ N Description of original data Parameter
Predictors
M ean Standard
Deviation
PHYS 327 | Continuous measure 154 2.03
RangeOto 11
REG 327 | Continuous measure 0.68 112
Range 0to 6
REP 327 | Continuous measure 0.17 0.51
RangeOto4
OTHRsk 327 | Continuous measure 0.03 0.15
RangeOto 1l
Number of facilitiesin 327 | Continuous measure 7.66 27.12
water stressriver basins Range 0to 413
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Independent Variables/ N Description of original data Parameter
Predictors
M ean Standard
Deviation
Annual revenue 322 | Continuous measure $23,944 $35,874

Range US $0.10 million to
US$358,678 million

Table 23: Characteristics of predictor variables- sector and economic classification

of headquarter country showing data transfor mations

Independent Variables/ N Description of original data Transformed Variable for
Predictors Regr ession model
Categories Frequency
Sector 326 | Nominal
Consumer Discretionary S1-ConFinHC vs 125
Consumer Staples IndusMatI TTelc
Financials
Health Care
Industrias S2- 155
Information Technology IndusMatI TTelc
Materias
Telecommunication Services
Utilities S3-UtilEnergy vs 46
Energy IndusMatI TTelc
Economic classification 327 | Nomina:
of headquarter country Developed 274
Developing, HQ in Dev'g and 53
Transitioning Trans’g. vs Dev'd
country

Analysis of Bias: A first run of the model was done and assessed for violations of

assumptions (errors, multicollinearity, bias in cases and assumptions). Durbin-Watson

statistic was used to assess for independence of errors (Field, 2013). Variance inflation

factors (VIF) and tolerance statistics were used to assess multicollinearity. Cook’s

distance, average leverage, Mahalanobis distances and covariance ratio were used to

identify outlier cases that may influence the model. Twenty three cases were identified
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as outliers and were excluded from the final regression. This represented 7% of all cases.

There were five missing responses, which were a so excluded.

Results

Predictors of Corporate Water Stewardship
Regression results showed that water risk, number of facilities located in river

basins exposed to water risk, annual revenue, headquarter country’s economic
classification and sector were significant predictors of CWS.

Corporate water risk (all companies): When CWSfor al companies (N=299)
was regressed against physical, regulatory and reputational water risk, facilities at risk,
annual revenue, country classification and sector, physical water risk (f =.378, p< .001),
and regulatory water risk ( = .220, p< .001) were the strongest predictors (Table 24).
Companiesin S1 compared to thosein S2 ( = .168), p< .05) and facilitiesat risk ( =
149, p< .05), and annual revenue (B = .121 p< .05) were a so significant predictors of
CWS. Thefinal model explained 37.7% of the variance in CWS scores (R? = .377, F(8,
298) = 21.916, p< .001)

Corporate water risk (6 steps): When the dependent variable was changed to
CWS Score 6 steps to reflect only companies that took action in all six CWS steps
(N=170), the predictors remained the same except for annua revenue which was no
longer asignificant predictor (Table 25). Physical water risk (B =.309, p<.001) and

regulatory water risk (B =.195, p< .05) were the strongest predictors followed by sector
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(B=.177, p< .05) and facilities at risk (f =.173, p< .05). The final model explained
36.8% of the variance in CWS 6 steps (R? = .368, F(8, 169) =11.714, p< .001).
Corporatewater risk (<6 steps): When CWS scores of companies that did take
action in all six CWS steps was the dependent variable (N=129), physical and regulatory
water risk and facilities at risk were the significant predictors. Physical water risk (f =
319, p< .001) was the strongest predictor followed by facilities at risk (f = .241, p< .05)
and reputational water risk (f = .218, p<.05). Annual revenue showed as a significant
predictor (f = .174, p< .05) in the original model however, bootstrap sample results
returned a significance level of p=.053. The final model explained 43.2% of the variance

in CWS <6 steps (R2 = .432, F(8, 128) =11.414 p< .001).

Table 24: Hierarchical regression with CWS (all companies) as dependent variable

Corporate Water Stewardship score- all (N =299)

Standardized Coefficients

Model 1 Model 2 Model 3
PHYS 0.378*** 0.328*** 0.315***
REG 0.220*** 0.182** 0.193**
REP 0.090 0.068 0.053
Number of facilities within river basin exposed to water 0.162** 0.149**
risks (Faccilities at risk)
Annual (2014) revenues (USD) 0.121**
HQ in Dev'g vs Dev'd country 0.095
S1-ConFinHC vsIndusMatI TTelc 0.168**
S3-UtilEnergy vsIndusMati TTelc -0.024
R? 0.309 0.328 0.377
AR? 0.309*** 0.019** 0.049***
df 3(298) 4(298) 8(298)
F 44.,001*** 35.872%** 21.916***
*** p<0.001 ** p<.01 * p< .05
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Table 25: Hierarchical regression with CWS (6 steps) as dependent variable

Corporate Water Stewardship score - 6 steps (N = 170)

Standardized Coefficients

Model 1 Model 2 Model 3
PHYS 0.381** 0.317** 0.309**
REG 0.208** 0.158* 0.195*
REP 0.102 0.063 0.044
Number of facilities within river basin exposed to water 0.187* 0.173*
risks
Annual (2014) revenues (USD) 0.079
HQ in Dev'g vs Dev'd country 0.109
S1-ConFinHC vsIndusMati TTelc 0.177*
S3-UtilEnergy vs IndusMati TTelc -0.071
R? 0.294 0.316 0.368
AR? 0.0294* ** 0.022** 0.052**
df 3 4 8
F 23.032%** 19.035*** 11.714%**
*** n<0.001 ** p<.01 * p< .05

Table 26: Hierarchical regression with CWS (<6 steps) as dependent variable

Corporate Water Stewardship score— <6 steps (N = 129)

Standar dized Coefficients

Model 1 Model 2 Model 3
PHYS 0.397*** 0.330** 0.319**
REG 0.270** 0.227* 0.218*
REP -0.056 -0.085 -0.092
Number of facilities within river basin exposed to water 0.233** 0.241**
risks
Annual (2014) revenues (USD) 0.174*
HQ in Dev'g vs Dev'd country -0.010
S1-ConFinHC vsIndusMatI TTelc 0.116
S3-UtilEnergy vsIndusMati TTelc -0.017
R? 0.343 0.385 0.432
AR? 0.343*** 0.041** 0.047
df 3 4 8
F 21.789*** 19.396* ** 11.414***
*** pn<0.001 ** p<.01 * p< .05
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Discussion and Conclusion
Understanding companies’ CWS actions and the factors that influence those

actionsisimportant in pursuing opportunities for corporations to contribute to water risk
mitigation and water security for all. This research showed that physical and regulatory
water risks, number of facilities at risk, revenue and sector were important predictors of
CWS among global corporations that fully disclosed to the 2014 CDP-IWP. Physical and
regulatory water risks were the strongest predictors of CWS. This held true for
companies that participated in all six steps and those that participated in only four or five
CWS steps. Thisfinding partially supports claims in the literature that physical,
regulatory and reputational water risks are primary drivers of CWS among large global
corporations (Hepworth & Orr, 2013; Schulte et al., 2011). Reputational water risk was
however not a significant predictor of CWS. The literature described reputational water
risk within the context of CWS as atwo-edged sword. While engaging in CWS may
reduce water risk, it was also argued that public misconceptions about the motivations of
private companies’ engagement in CWS could also heighten those risks (Hepworth &
Orr, 2013).

It appears that size mattersin CWS. In addition to the number of risk indicators
to which corporations were exposed, the number of facilities at risk also proved to be a
significant predictor of water risk, as was company revenue in some scenarios. Positive
coefficients showed that companies with higher number of facilities exposed to water risk
and higher annual revenues were likely to be more activein CWS. Thiswas not
surprising as CWS has largely been driven by large corporations. Some argued that large

corporations have resources available to enable them to assess and understand their risks,
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identify opportunities and commit to innovative and potentially more costly solutions to
complex water challenges globally (CEO Water Mandate et al., 2015; Hepworth & Orr,
2013; Larson et al., 2012). Findings here seem to support such assertions.

The sector to which a company belonged was aso an important predictor of
CWS. When companies that belonged to the consumer staples, consumer discretionary,
financial services and health care sectors were combined into one group (S1) and
compared to companies belonging to the industrial, materials, information technology
and telecommuni cations sectors (S2), S1 significantly predicted CWS. Sl predicted
CWS only for companies that engaged in al six CWS steps. Thiswas an interesting
finding that raises the question of how much of arole brand value, customer perception
and corporate socia responsibility and sustainability mandates plays in motivating CWS
engagement in consumer facing sectors such asthose in S1 group. Had reputational
water risk been a significant predictor of CWS, it would be easier to surmise that these
factors would be important. However that was not the case.

Thisresearch isasignificant contribution in filling the gap in empirical research
of CWS engagement required to “navigate the new paradigm of CWS” that Hepworth &
Orr (2013) highlighted in their book chapter: Corporate Water Sewardship. This
research provides evidence of CWS performance and its relationship with water risk to
further understanding of how shared value created from CWS can mitigate water risk for

all.
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CHAPTER EIGHT: CONCLUSION

Corporate water stewardship is an opportunity for corporations to mitigate
physical, regulatory and reputational water risks to their operations, supply chain and
society amidst global water crises and climate change (CEO Water Mandate et al., 2015;
Hepworth & Orr, 2013). The complexities of CWS asit evolves necessitate
understanding CWS in theory and practice and the factors that drive corporations’
engagement in CWS. The primary aim of this research was to examine the most
important factors related to CWS among the Full Disclosers to the 2014 CDP-IWP, in an

effort to increase this understanding of CWS.

Water risks recognized by global corporations
The increase in public discoursesin CWS has been attributed to large

multinational corporations, NGOs, bilateral and multilateral aid agencies, among others.
A key factor was that multinational corporations recognized physical, reputational and
regulatory water risks to which their operations and supply chains were exposed, as seen
in thisresearch. The results of this study show that over athird of companiesin the study
recognized exposure to water risks in both their direct operations and supply chain. This
isindicative that companies are recognizing water risk outside of the direct sphere of

influence of the corporation, where the control necessary to reduce the risk may be
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lacking (Money, 2014). In recognizing risk in the supply chain, companies can begin to
develop strategies and collaborative partnerships to mitigate those risks for their
company, other entities and important water-related areas.

Corporations were also able to identify the types of water risks to which they were
exposed. Companies were exposed to multiple physical, regulatory and reputational
water risks simultaneously, however physical water risk was the most prevalent water
risk type among companiesin the study. Regulatory water risk was aso prevalent among
companies. Severa risk indicators were identified by over 20% of companiesincluding
flooding, pollution of water supply, increased water stress, projected water scarcity and
stress, declining water quality and drought which are physical water risks, and higher
water prices, regulatory uncertainty which are regulatory water risks. In comparison, the
most recognized reputational water risk indicators were community opposition and
negative media coverage recognized by 12% and 5% of companies, respectively. In
looking at therisk indicators, it islikely that physical risks are more prevalent asthere are
more established tools for identifying and quantifying these indicators compared to
regulatory and reputational water risks (Reig et a., 2013; UN-Water, 2013b; WWAP,
2012). Itisalso likely that the potentially negative implications of disclosing regulatory
and reputational water risks which are tied to regulatory compliance, brand value, public
perception and the firm’s social license to operate, contributed to lower disclosure of

these risks (Hepworth & Orr, 2013; Schulte et al., 2011, 2014).
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Factors influencing water risk
Risk management theory indicates that higher value at risk corresponds with

higher levels of risks (Knight, 2010; Purdy, 2010). Larger companies with larger number
of facilities and larger revenue were therefore expected to have higher exposure to water
risk. Similarly, water risk is also a factor of a company’s operations such as water use
and discharge which varies by sector. Other company characteristics explored were
country of the company headquarters and if the country was a devel oped or developing
country. When river basins where companies reported having facilities exposed to water
risk were cross-referenced with the Gassert et a. (2013) WRI Country and River Basin
Ranking, 101 river basins were confirmed. Number of facilities located in these river
basins had significant associations with physical water risks, as expected. It was found
that and increase in the number of facilities was associated with increase in physical
water risk. While the river basin ranking included regulatory and reputational water risks,
the prevalence and ease of measuring and quantifying physical water risk indicators were
likely factorsinfluencing this finding. The revenue of the company, the sector or the
headquarter country and its economic status were not significantly associated with
physical, regulatory or reputational water risks individually, however, when examined as
aggregate water risk, representing all types, annual revenue and headquarter country’s

economic status had small but significant relationships.

Corporate Water Stewardship (CWS) in practice
Before the 2014 launch of the AWS Water Stewardship Standard, CWS was

described as having “few clear norms or guidance” (Hepworth & Orr, 2013, sec. 58438).
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Despite this, CWS has emerged as a strategic approach for corporations to mitigate long-
term and shared water risk with sustainable water for all being an outcome (AWS, 2014;
Larson et al., 2012). In exploring the linkages between the 2014 CDP water
guestionnaire and the AWS Standard, this study provides insights into the practice of
CWS among global corporations. The results of the study indicate that all companiesin
the study were engaged in CWS to varying degrees. The AWS Standard stipulates six
steps in stewardship—commit, gather and understand, plan, implement, evaluate and
communicate, and disclose. Fifty eight percent (58%) of companies pursued activitiesin
all six CWS steps, while 39% had activitiesin five and 2% in four of the six steps.

Of the six steps the commit step had the lowest level of representation among
companies at 63%. The gather and understand step was the most involved step as it
involved gathering data on water risk, opportunities, response strategies both in
operations and supply chain and within certain parameters for measuring and validating.
This step is fundamental to CWS and risk mitigation, all companies took action to
identify and understand their water-related present and future circumstances. Once
companies have an understanding of their water risks and opportunities, they are better
able to develop a plan of action to leverage opportunities to mitigate thoserisks. The
plan step embodies this notion and was pursued by 94% of companies. Implementation
of the plan was however lacking. While all but two companies engaged in activities that
gualified for the implement step, the level of implementation was low evident in mean
scores of 1.7 and median of 2.0 of the maximum 6.0 score. The evaluation and

communicate and disclose steps were also prevaent with al companiesin the study
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engaged in activitiesin these steps. Aggregated scores for all steps were used to
determine the CWS performance of companiesin the study. All 327 companies included
in the study obtained scores for CWS performance. Mean and median CWS scores were
higher among companies that pursued all six CWS steps. Features of companies that
pursued less than six CWS steps were low commitment and low levels of activity in the
gather and understand steps were of note.

When relationships between CWS with water risk were assessed, the significant
relationships were observed between the gather and understand, communicate and
disclose and plan steps with physical, regulatory and reputational water risk. Significant
rel ationships were observed between companies that were committed to CWS and those
exposed to reputational water risk only, while those who implemented their plans were
more likely to be exposed to physical water risk. Companies engaged in all six steps
were also significantly correlated with those exposed to all water risk types, while
companies that engaged in <6 steps were significantly and negatively correlated to

reputational water risk.

Predictors of Corporate Water Stewardship (CWS)
This research showed that physical and regulatory water risks, number of facilities

at risk, revenue and sector were important predictors of CWS among global corporations
that participated in the 2014 CDP Water Disclosure. When all companies were
considered, physical and regulatory water risk, companies belonging to consumer-facing

sectors (S1) including consumer staples, consumer discretionary, financials and
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healthcare) compared to industrial sectors (including industrials, materials, information
technology and telecommunications), number of facilities located in river basins exposed
to water risk, and annual company revenue—were significant predictors of CWS.
However, when companies that engaged in all six steps were considered, physical and
regulatory water risk, and sector (S1) were significant predictors of CWS. On theflip
side, among companies that pursued activities in <6 steps, physical and regulatory water
risk, number facilitiesin river basins exposed to risk, and annual revenue were the
significant predictors. For all variables, the coefficients were positive indicating an

increase in CWS with increase in these predictors.

Limitations
There were severa limitations in this study. Among them was the use of the

small, unique population of companies that made full disclosures. This may limit the
inability to make statistical generalizations of the results beyond the population of the
Full Disclosers to the 2014 CDP-IWP (Tabachnick & Fidell, 2007) in (Mertler &
Vannatta, 2010; Polit, 2010). It may be argued however, that the consistency of the
findings with the broader constructs of theories related to CWS and water risks, meets the
criteriafor what Polit & Beck (2010) referred to a Firestone’s analytic generalization.
Further, there is the potential for the findings to be applicable to future Full Disclosures.
The CDP reported an increase in disclosures to the 2015 IWP to 1,226 and increase of
15% compared to the 1,064 that disclosed in 2014 (CDP, 2015). At least 83% of the Full

Disclosures studied in this research also answered the questionnaire for the 2015 CDP-
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IWP survey. Thisisapositive indication that the study can be replicated using alarger
number of participants.

The reliance on discretionary and voluntary self-disclosed information by
corporations may be another limitation. Clarkson, Fang, Li, & Richardson (2013) and
Villiers & van Staden (2011) argued that corporations that considered themselves high
environmental performers were more likely to disclose and will disclosein larger
volumes to gain legitimacy with stakeholders during crisis. There was also potentia for
excluding information, embellishing information, loss through attrition among other
things. A sample skewed towards high performersin CWS was however deemed an
advantage to this research as the aim was to predict the actions of corporate water
stewards and contribute to the field through an understanding of the water risk factors
influencing CWS (Auberbach & Silverstein, 2003; Money, 2014).

Finally, the research was limited to the variables common to both the 2014 CDP-
IWP guestionnaire and the AWS Standard. This resulted in the exclusion of actions
required for CWS, but not tracked by the CDP. Despite this, commonalities between the

sources were adequate to identify actionsin all six steps to enable arobust investigation.

Future Research
Several areas for future research emerged from this study:

Further investigation into company’s engagement in the additional requirements
of the AWS Standard is needed to fully understand CWS behavior among

corporations.
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More detailed analysis of the individual CWS steps would also be beneficial in
learning about CWS behavior at various levels.

The AWS Standard is relatively new as it was launched in 2014. There are
opportunities for longitudinal studies on corporations’ progression as the Standard
becomes more socialized and reporting of CW'S activities becomes more mature.
There will likely be opportunities to expand the research to alarger population of
Full Disclosures as more companies participate.

The CWRRS conceptual framework developed in this study presents several
research opportunities. This study focused on the water risk exposure, response
types and stakehol ders components of the framework. There are several other
factors that may influence corporations’ water risk responses. Selected factors
related to risk and the response were al'so examined. Several other factors that
may influence corporations’ water risk and response type may also be explored.
For example, the relationship between duration of exposure to risk and treatment
option and implementation cost. There is also opportunity for detailed analysis of
the relationship between risk treatment strategy and risk and CWS.

There is aso need for further investigation into the impacts and outcomes of CWS
and how those outcomes contribute to mitigating water risks for all users.

Outlier cases identified in the regression analysis phase of this study were not
included in this study. More detailed examination of these cases should be

undertaken in a future study.
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Contributions and Policy Implications
Thisresearch isasignificant contribution in filling the gap in empirical research

of CWS engagement required to “navigate the new paradigm of CWS” that Hepworth &
Orr (2013) highlighted in their book chapter: Corporate Water Sewardship. The study
provides empirical evidence of CWS practice that aligns to elements of the AWS
Standard among corporations. The findings also provide evidence of the most important
factors related to CWS, such as water risk.

These results have several benefits for policymakers engaged in water resource
management and water governance. For instance, the study providesinsightsinto risks
recognized by corporation and how responses to those risks align to water stewardship.
This data can be used by policymakersto identify areas for engaging corporationsin
collaborative and collective actions for sustainable water resources management and
governance.

The research also demonstrates that corporate disclosure is a source of data on
water risks and corporate water stewardship. This datais required for risk assessment as
well as assessing and monitoring progress against internal company goals and external
societal goals, for example at the catchment level. The ability to model and predict CWS
practice based on water risk type has value for companies’ risk management strategies.
Companies have the opportunity to make evidence-based decisions when setting targets
developing and action plans to mitigate their water risks. Finally, this research increases

knowledge of how shared value created by CWS can mitigate water risk for all.
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APPENDIX 1: CDP’S 2014 WATER INFORMATION REQUEST
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CDP’s 2014 Water Information Request

The fallowing sat of questions form COP'e 2014 water information ragquest. Companias ara
asked o answer these question in the Online Response Eym (ORS) provided by CDP
through its website. As such, this document is a representation of the request and whilst
the guestions will remain the same, the format may differ online particularly where drop
down options and tables have bean included for ease of raspanse. Guidance is available an
the CDP website from December 2012 which details all of the options available and
provides screen shots of the ORE lo aid companies in completing the request.

We raquast a reply to the following questions by 30 Juna 2014

Fleass respond to the information request using our Online Response System (ORS3). This
i5 lhe same ORE as is used lor CDFP's 2014 climale changs and foresls inlormalion
requasis. In aarly Fabruary 2014 inslructions on haw 1o accass the ORS will ba 2ent 1o ywou
by email. 17 you are unable Lo respond via the ORS, please emeil respondfcdp net.

We encourage companies 1o consull COP's 2014 water reporling guidance: at

httos v cop netient)oiPages/guidance aspx as well as refer to the guidance within the
ORS5. Please answer the questions as comorzhensively as possiblz. COP's signataries are

requesiing this information to increase their confidence that yvou are aware of the water risks
vour arganization faoes as well as working o develop comprehansive risk mitigation
slralegies whils! realizing grealer stralegic advanlage, Whearg you do nel have all of he
information recuestad, claase respond with what you hava as this is more valuahbla to your
investors than no response at all.

Flease noie that the reporting period and the reporting boundary {l.e. the compenies, entities
ar group) for which you will be providing data will be collected on a page of the GRS priar to
Ihe starl of the gueslionnaire.

CDP Questionnaire Copyright and Licensed Use:

The copyright to COP's annual questionnaire/s is owned by Carbon Dlsclosure Project, a
regislersd chanly number 1122330 and a company limiled by guaraniee, regislered in England
number 05013650, Any use of any parl of the questionnaire, including the guestions. must be
ficensed by Cerbon Disclosure Project. Any unauthorized use is pmhlbned and Carbon Distlosure
Project reserves the right to protect its copyright by all leqal means necessary.

Contact licensefcdp.net for details of licenses and fees
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Current state

Wi, Confext

W1.%  Please rate the impodance {curreni and future | of water quality and waler guantity to
the success of your organization

Water quality and quantity Irpardonce rating Please exploin

Direcd use. suflicieril anounbs of good cualily [eshwel= Mol impu el al =l Jugpes Lexl. 500
available for Use across your own oosrations ot very imaortart characters max)

et itra

Impcrtant

vita for cperations
= |lave ot evaluated

Direct use: sufficient amourts of recycled, brackish and /
or produced watcr ovailablo for use eorosa your owr
eyl

Didivec! wee sulficent amounts of good guality
freshwarer avalaole for use across your value chain

Indirac: Lise: EUTiCent amounts of recyclad, brackiet and
! or produced waler availlable for use across your vaue
ulwtin

W12 Hawve you evaluated how water quality and water guantity sffects /could affect the
success (viability, constraints ) of your organization’s growih strategy’?

= Yos, ovaluctod over the noext 1 yoor

= Yag, svalusied over the next & yaars
= Yes, svalusted ouer he next 10 years
s Mol ewal sl

= Other

I Yes and substartve ks are ideniified, pioase repovt these i section 3. implications,

I vee; F Other

W1 2a Please axpiain how your arganization evaluatac the effects of water quality and water
puanlity e sucxess (vibility, consteainds) of your organisation's growth sielegy?
[open lext with 2,400 characters max]

If nat evaluaied:

W1.2b What is the main reascn for nct havirg evaldated how water Quality and watar
quanlity AlTectsfianik? =Tecd he sucoess (viability, mesimints) ol yoor argeaneation's
growtn strategy, and are there any olans in place to do so in the fulure?

[ R Curren Timelrame il Crmmimenl
plans zvaluaton
s Jurigen to be unimpecnam & Yes #  Next repnring perbod [pen TRt 500
= Mo insrusztion from managomen: « Mo «  Mowt 24 2E montha characiers max]
= [Hher please spenity »  (liner, plerse zoecify
Magz 2 & Copyright Carbon Diacloaure Project 2013
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Current state

W13 Has your vioanization expenignoed sy Colrimenial impacls elated o waler in e

i ¥ee:

W1da Flease describe the delrimental impacts expenenced by your organization related o

reporting perod?

fes
Mo
Dhon't kinosw

waler i e reporling pericad
indicsns

Ty River e Impact Dresciphion | Chverall Frsponss statrgy - | Descrigrion of
[Graniiy :-Hnn\. Fi sl Sraxl o (ral GHE | [ = Aligprnsm ol puailc [1qe=n Bexl S0
wliug s Fawadri a Gl il iy e A i i 5l paicy prtonn [EEEE S o]
uh s 1 Diining waled gaality b T T nan] hens s wiih waler
Ini] iy o e L e 1] et g gk
=] Urougnt T— sl n
+  Ecomystem vulneradiiy n
Mot 4 Fleoding sha-zholde i exid
ow |+ edequabe niEsruciae * value TommLngy
+  InCreased weleT GEaTty Delana ir = Crgagement with
Cither. . Increas e witer ETEES aermitting CUSEITER
tlemse |4 Polution of wacer s paly Highes - Crgacement with
ol | o Pojeachal st sy aporciing st puilisy
¥ . Projra bl salen sl EE £
. Airrms el s gipl @ weriebelilpfng= il i .
et idal yeriad dily oonoil oc » Finpaganienl nilli
Ty Lbcation [als gt - 0= T e Tl ]
. Clanps] proced sanle s ~ocs ot i {he watembed
+ Highe* wacer pices lzarsa i » Figgupsuisnl wilk
+  horossed cifficully in chinimng Cpara cumpba
operations sermit Frooarty e kst
+  Lack o traradarercy of mater damags -
righke Suzply rwnckmon
Lemite af ro re” rhan = Infmicirs
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Current state

i Dan ¢ know:

W1.3k Please rhonse the optinn hebnw that hest explains why you dn oot know if your
organizaton experiznced any detrimertsl impacts ralated to weter in the repoting
pericd and ary plans you nave fo investigate this in tha fulure

+  Delrimental mpacts related to waler are fot recorded [open texd: SO0 charaders mnx]
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#  hnlazruction from managament
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Risk assessment

W2. Procedures and requirements

W21 Flease select the option that best descnbes your procedures with regard to

eeasEssiy wals! (sks
WYater is Integrated Into a comporenensive, Company-wioe Msk assessment process INCorporating
aoth direct operations and supply chain
Watsr iz integrated inte a comprehensive, corpany-wda niek assecsment process incorporating
dract operalions only
Water is Integrated Mo 8 comprenensive. company-w oe risk assessment process INcorporating
the supply chain only
Wator risk assessments undertaken indepandently of other risk asszssments incorporating both
d rzcl operations and supply chan
Vvater risk assessmens undermaken indepandenty of oiHer risk 255255Ments acrss some direct
ooaratons
Water risk assessmenis undertaken independently of other risk sas=saments across some parts
o1 the supply chain
Water risks are n Assessed
Cthar

You will be required to answer gquesions W2 2-WZ 4a i you select any opfion frorm the drop
uowin rnenu with the exveption o Waler risks arz nol assessed” m winch casz you wid
proceed o guestion W2 5. AN organzations are required o answer gueshon Wa. a.

Wila You mayv provide additonal information about your approach to assessing watar riske

hore [open toxt: 1000 characters max]

W22 Flease state how frequently you undertake water rsk assessments, what

geocraphical scale and how far into the future you consider

T Lesl. FC0 Chus acler s ins)

T T

Counay fupesy L=al 500 chersolens miax]
Regun

River Lisin

Business uni;

Faciiny

- o = om ow

W23 Flease sclect the methods used to assces water risks

EADIAQUASTAT

ZEMI Local Water Tool

[ntzmal compery knowledge

IPIECA Global Water Tool for Jil & Gas
L{= Cycle Assessmen:

Maplecroll Globa! Walsr Securily Risk Index
Reglonel govenmant dalabasas

JNEP Vital Water Graphics

Water Mootprirt Metwork

WBC3LD Sobal Water Tool

WR| water stress definifion

WRI Anuaduct

Page O @ .E.‘q:lyrlght ﬁirh-on -E.Ilsc.hsure .Pﬂ'.‘dli'.'ﬁt iﬂ.ﬁ
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Risk assessment

«  WWF-DEG Water Risk Flier
« Pwl ESCHER tool
o Other, pesse specily

W24 Which of the Tollowing conlexlual issues are abways Taolored nlo your crganication's
water risk ascessmants?

lesues Chooze oplion Ploase sxplain

Currert water svailabilty and guality pasametsie «  Halevart, inclided cpan text: 500

at a lneal lewve «  Pelevart. included for soms charmaiers max]
faciiit ca'zupplicrs

«  Relevant, netyel induded
« Mot relevant. includsd

» Mot relsvant explanation provided
« Mot evaluated

Corrent water requibalnry framewncies snnl fanffs at
a focal fevel

Gurrert siskeholdsr conflicts concening waler
esources al o local level

Current implicannns of water an yoar key
commodiiestaw maerialis

Currert siEtus of ecosysiams and habitats & a
Iocal leves

Fstmates ol fulire changes in sater avadardity p°

a local level

Fstimates nd fuilire paieanial regulatony changes
il & local lewed

Fatimates o fulure palestial stakshnlder nonticts
at & local level

Estmates of fulure mpliceions o water on your
key commodites/taw maenas

Estimates of fuiure poledtial changes inthe sialus
of ecosysters Bnd habksts 81 a local level
Sconario analyais of svailability of suff dont
quantity znd cuality of water ralevant far vour
nperatins At A loeal weal

Scenario analysis of segulatory and or tariff
changes & a local lavel

Scenario analysis of stakeholder canflicts
conocming wats resources at a local oval

S o analysis of mplicadons of wals on yow
koy commodifica’raw maicrials

Seermiv analysis of pobkeral deanges n e
staties of coogysiora erd habitees et o local lewd

Other

Page 6 & Copyright Carbon Disclosure Project 2013
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Risk assessment

W2 da Whicch of fhe following siakeholoders ae alweys aciooed ol yoor crganisalion’s
waler risk assessmanis’

Slakebclder Choose oplion Please sxplain
Costarers s«  R=elevan inolided rpEn et S0
< Halevan:, indaded ‘or some characiers max]

faclitiesieuapliers
»  Relevan:, not y=t included
o Notelevand, ncluded
«  Mairelevent, explanaton
provded
o Mol svaliakeal

Enipluytess

iveslos
Lowal mrmmurilies
G

Ol re wisle uzer s ol o loval level
Feyulalurs & d lovl el

{atitory spedial infsrest groups al a loca bevel
Suppliers

Wialer ubiidesdsuppl es al o locel level
Ol e

-

W2.2 Do you requirz your key supplers o report on their waler use, risks and managsment?

Yee
Mo

FF Yoz

W2 E2 Pleaze provide the proportion of ey suppliers you require ic repon an their water
us=e, risks and management and the proportion o your procurement spend kis
rRMFeRAMS

[Froporion of koy SIa0hers % | Tolal procurcment 5oond Y |Rationals for TS coverago
i Less Lhan 1% [ Lews Lhian 1% [oper eal. SO0 chiar acters s
. =25 ] 1-25
. 2R-50 . 26-50
. 51-75 . 51-T5
- 7800 . 7600
Page 7 D Copyright Carbon Disclosure Project 2013
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Risk assessment

¥ Mo

W2.5b Flease choose the option that bes: axplains why you do not require your sy
suppliers 1 report on their water use, risks and management

Primary rzazon Please cxplain
«  Judged D D& unkmporta
&« Nninstnrtsn from managament [apen text A0 chAaractem maz]
s Other. pleaze spectly

Page A 2 Copyrighl Carbon Disclosure Project 2013

151



Implications

W3, Water nsks

W31 s your organization exposed 1o waler risks, gither currenl andicr Tulure, Ciat coubd
generafa a suhstantive change in ymur husinass, oparatinns, revenie or
expenditure’’

= Yes, direct operationa and supply chain
Yes, diter! operatnns anly

¥as, supply chainonly

« No

= Don't know

W32 Please provide detzils as to how your organization defines substantive ehange in
your business, operations, ravenue or expandilure from water risk jopen laxt win
2,400 characters max)

I Ves, direct cparabions and supply chan, ¥ Yes, direct operaficns cnly

Wl.2a Pleaze complete the tacle below providing mformation as to the number of facilities in
your direcl operatons exposed Lo waler tishs [hal could geneale g subsianlive
change in your husiness, nperatinns, revenis or egpanditure. Please also prwvide
aither the proportion of cost of goods sold, glokal revanue or global production
copacity thal could be affectod across your cntire organization at the rver basin level

Couritry River oasin | Number of facilites | Reporting metic Proporiion of chosen
- within Lz river miglric (bl coulc be
basin exposed to affected within the rive
[Cousy disp o Lislal [roun i (espoese] v % cusl ol gueods o Lems Lran 1%
e [hdt] Easing ald + 1B
- Mot « % global reveriie |« 613
knruan # % ginhal . 171-711
« Ol pruduction «  2-30
Flease capacity « 3140
epacify + B other, pleass « 41-50
sparify . H1-H)
o R1-M
« TI1-30
- 81-30
« 91100
Fece 9 £ Copyright Carbon Disclosure Project 2013
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Implications

es, direct! aperalons and supply chawn, f Yes,

operatans o

W3.2b Please list the inherant water risks that could generate a substantive change in your business, operations, revenue or expenditure, the

discharge

Famw products, markols

Aoperintionat

s Changes in consuimes behaice FRrargihen inks wih

& Cortrmursty cpponton ks pomemun iy
Cifiral and ehgens valias Suppiar deursibicaiion
Irsdecranie dotess b woler. aandihon W i AT T
fnc ey I

s mmnmmlaqu Crther [ianss specily

Dt giisin igotily

Page 10

potential impact to your direct operations and the strategies to mitigate them
Aot trarcial strategy sirategy
i i i el xmly
[Courir Jlist of Prryaial Rt arsd | . Currend - Higiy - Akgnman] of puthc (¥ [iompeea Rl
w dron Lankin] v Chrlé changs T el SO0 up a1 . L -t ey pomilinns ik Lo 00
i E Dsaclirend wealar quaity Cloguimm of charactas R * Prshabis Mackiam walet siemanishio ™ ractiam characies
ier] het Deswndancy an hydnasaer S & e £ i3 g Linblisty Mdiam-righ mmg-mﬁm:; R e
knowm & Corsiraint to FARE . Unkngan | | X, S
# Ecompsiom virermslity hriuns grosvih . 4B Hagh TeCADMErAL OF Pigh
. Flioackng Diescrmans i RN B Uk nrar exniginy vt el High
Cithor. . Inadequaie srrastnciune sharshoidor E »f5 ymars stundand, whichever & Linknown
plaass . Ircraanec waher moaw iy WAL . Linknown OIS SIFFgen Oihar,
apeoly . IFEraa s wiles slinss Delayn m E ticppiggarvmn] il plaans
Paiution of water supply pamsiiting DT 3poiy
FYOAL it Sl Higher Engagemant with public
Progecied waler shess OpErEg
. Shiias il SLEIy vkl By Al are el DO ok maksn
wwriahiily ' Fitteg: Engagamenl wilh
Regamtory panalte Bun[rs
o Changsd prodded sandards i LRigation Estabiizh sils-apeciic
" Highar waalnr perices . Loss ol Inrgests
Ircrmased Sficully i obisning liconsa in trmainr dun diganco
Dperalion. peemii opaniisa Incrassad capisi
. Lack of trersparency of waber nghis + Prapery
* Limubesd s rs ey asindcaichment damagi el
ralagemend Supply' cham Ingress ad Insusnoe
Marciatony wilor sy, comiseevebun disrupiin et
reCycing Of process. glandands # Transgce Incroased st in
Poor coomdnalion betwesn reauatony disruption nerw lmchncogy
oxfes ' Orhesr, plesss kst
' Poor enfonts el of wates regulslion spocly
" Fagulation of dachage qualbylyolures Fmeealment
iaaling 40 highar complance cob Fsfeamin ey
4 Flnguisatony uncarininty marisnanng
] Slalubory walor withalmwal Bmischangos Irplasrey  mdnEvLm
to veaninr ailocabion pariormarnce staedans
* Lirciear ardior snsinble reguiaiions on |mpkernaH reguiineg
wister phcatinn nd wiashewass # ks

& Copyright Carbon Disclosure Project 2013
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Implications

W3i.2c Please list the inherent water risks that could generate a substantive change in your business, operations, revenue or expenditure, the

ct to

T

ur supply chain and the strategies lo mitigate them

otential im
[Countr | Pl | Pryscal K] = o Rohly ot Rgreer of pidie. | S— ]
¥ e hasra] s Cilimaria change damage fod: SO0 wpiol probabin . Lo madigm Py P ifians with . L 000
oW H Declrmng wilar quaiky Closuie of characie: yoar Protush e . Madinm wiabar alesTRhip rreciaam chamiciers
st ol . Depasndancy on by drgowsr operations L] 1-1 yanra Lindib oy Miacismr-Fegh gos Fledism k]
. *  Drought P mmhm ;a‘:-r Lok racroe High Camgily with sl = Madien
. Eaisysiom v
Ofhar, . Floeing ; ' growth #6 pRAM Link nows logal reqrrnments or haghs
] . Ingsdequale il et Descraass i Liriricn compary cwn imamai | - Hgh
wpetify inciessed wiilsr scarcty i standeds, whchever | «  Uinknown
Incressed wnler shesy vl B o shrgen] ‘ ot
Pothulion of wirler sujpty Dhcdieys w1 Engagemant with please
Projoctod waier scancity parmiting cammunity bR
Projocted waior sirens Haghar Engagarmant il
Sansanal supply vonatityinter prrcst operatag Cuglomes
variatiiity ik .
Raqulainny Highi Engagemant with
= Changad produc] siandards nmmeily public polcy makers
Higghiini wilhae pincins nnces Engasermant it
Ingresased dMoulty n cbiarng resulling in wipphe
peraline permil okt .
Lack of fransoanercy of water rights profit Y :Tm M.m:“nml!m
Lirmiled or no rever basinicaichment Firea/ : Z “Hdlm
i penmting AP
mummn‘Hrm_ Corservanon Litigartan Incraasd FEEANCcE
recycing of process standards Lass of v
:;‘_0' coordination babween regulatony m’“ Inraage realme
o teshnology
Poor erdc # of waker sagu Property rr"“m“
Fregatabon of ducharge qusitytwiumes damage
ieswrling 1o hagher complarce conts Supply irvestmen)
Reguitony uncerainty chain Infrasinciuns
Statutory water withcrawal lmvis changes dizruphiom rrainferances
In water alocaicn Transparl 4 Piesw pTaICEY.
W Uinchsar andior unstabie eouistons on AEFpon rrarseis
alnr alinration antd s s Dot Siuppliar
hm;:’ﬂ - m hversficalion
. Chasges m consurmer bafuvior Tighter suppar
Commemily opposion pariEraree
Cullural and relgious vwaiuss wiandards
Inaieunli Bosiis 10 waler, SanEation Wakss managemsnl
and Frppara Incaniives
+ LEgalon
. Nagaina modio covarags ot s
Diher, pleans specty
Page 11 © Copyright Carbon Disclosure Project 2013




Implications

I P, o7 Yes suply cheinr ordy

W 3.2d Plaase choosa the cption that best axplains why you do not consider your
organizetion to be exposed to water fis«s ir yvour direct operationa that could
Jgenerate a substartve change In your business, operations. revenue or axpendirz

[ Bririaary reanon _ Plezse st
+  Hisksexist but ne subsientive impact anticpated |opan tad . 500 characers max]
+  OMher, pleasc spocify

if fio; F Yes direct opersfions only

W1.22 Plzase choose ke opfion thal best explains why you do not consider your
arganization to be exposed to water risks ir your suoply chain that could generate a
substantive change in your business, operetions, revernue or expenditure

¢ Rishsexisl bul o subesesilive impacl anbicpated [z Lol 500 charscens reas]
«  Uhkher plesss specify

¥ Don't know

W327 Fleasze choosze the cption that best explains why you do not know if your crjanizaton

s exposed to water nshs that cou'd generate & substartive change in your business
operations, ravenus or expenditure and discuss any fulure plans yol have to assoss

this
Pririary redson Fulure plans . .
. Frvirmnmeamal riss aasemamerts are incomplete At this time [npen text 500 characters max]

# Do instucton from maragemeant
« Unmher, please specify

Haoe 12 i@ Copyright Carbon Disclosure I-‘fn-jm 2013
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Implications

W4, Water opportunities

W4 Does water present strategic, operational or market cpporiunities tha: substantivaly
benefithave the potential o benefit your organization?

v Yes
= Mo
¢« Dol know

¥ Yes:

¥4 7a Please describe the opportunities water prasents o your orgarization and your
strateqies to realize them

Country or - Cpworiunily Slralegy o Exlimaled Please gxplain
feglon reglize fdmreframe
» Corpary- |+ Coetesvinge [opan taxt: 500 «  Cument- up | [oper t=w: 500
widc +  Increased brand valuc charazicrs max] to 1 voar characcrs miax]
«  Country +  Improved wster sfficency + 1-3yaare
drcp «  Regulatcry changoa + 4 Eycora
downlist |« Sales of new + =€ yearg
«  Other, praducts’scrvices +  Unkrovwn
plcase +  Btoff rotertion
epacify i« Other, pleass epacfy
if Na:

W4, b Piease chooae the option that best explains why water does not present your
organzafion with ary opporunities that have the patential to provide substantive

bonofit
Primary reason Please axpliais
« Orpponurites exist, but oothing substantve Joen text: 300 characiers max)
«  UWner, please spenify

¥ Car't know:

W4 "¢ Please choose the option that best explains why you co not know if water presants
your crganizaetion wth any ooportunifies that have the poilential o provide substantive

benefit
Frimary reason Ploass expisin
+  Incomplcte anaiyas [open text 500 charactez max]

+  Judged to be unimperiart
«  Pn insTcfion friom management
Oher, please zpecihy

FPag= 13 & Copyright Carbon Disciosure Project 2013
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W5. Water accounting

W31 Please report the total withdrawal, discharge, consumption and recycled viater
volumes acrose your operations tor the reporting ponoc

Waler use

Total volume of water withdravmn

Quantity (megaliters]

Total volume of water discharced

| otal volume of water consumned

Tolal voluime of recyoled waler esac

W32 Forthose facilities exposac to water risks that could generate & substantive change
in your business, oparations, reverue or expenditure, the number of which was
raported in W3i.2a, plaase datail which of tha following water agpects ara regulary
measuroc end monitored and an explanation as to why or why not

Waler aspect Uy of imciliies Pleass expain
Woaler wiltulmmsls — Loalal vilimmes . Less Lhan 1% | [ooen lesd. 5300 clmieoles
N < ng max|
. 26-50
. 5178
. TE-100

Water withdrawals — volume by sources

Watcr dscharges  tolo volumes

Waler dxechanges —uohome by dasiinaton

Water dscharges — volume by freatment method

Watcr dscharge quality dato -qunﬁt,' by
standard effluent parameters

Water consumption  tolal volumo

Water recyciing / reuss — iotal volume

W53 Waler withcrawels: for the repcrbng perod, pleass complete the table balow with
water accounting data for all fadlitias included in your answer to W3.2a

Tadity | Country | River | Facility Total water | llow does e iotal | Please swplzin the chanas i
iefeeriey O T wilhurmwas | wales nilhorawels sl | scbslantia :
i year) st o ke last reporting
this ‘acility | pedod?
[drop [Couriry | [listof | [open texi: | [numnenc] w  Much Lower [open teat: 500 charactars
duwn decp Tiwes a0 «  Lowar TFE ]
refereErce | 90w hazn} | chara~ers BT T ——
number| | ot rmac] i
Nt +  Higher
ks : M".Bh quh‘?r
- I'hig iz our et
ithner, year of
pease estirmation
epachy
Pane 14 @ Copyright Carmon Disclosure Project 2013
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Accounting

W5 _3a Vister withorawals: for the reporiing perod, please provide withdrawal data, in
megaliters per year, for the water sources used for all facilites reported in W53

=acility Surface Groundwater | Groundwater | Municips | Recycled | Produced! | Waste Hrackish!
RETEIIT=S tewalic) vis et :

.drop down [rumanc| [rum=nc] [Aurmenz] [numenc] | [numerc] | joumenc] [numenc] | [numenc]
aferancs

umbs]

W54 iater discharga: for the reporting period, please provide the water accounting dats
for Al Manilities repeorecl G0 WS 3

Faility Tolzl water discharged How doae the tolal wets: discharged st Piease sxaain the
reforoiee | (megalkarslvear] af this +hia fadilty comparc to thelasl reportng | ehanga ifsubstartive
aurnbes fezbily ..:_urhl‘i!
oy [rmmeic] o Mool Lowe gt Lext, 500
dowam «  Lower characiers max]
"aleranca v Anbnuet the same
urmba] . Highe

+  Much Higher

¢ This |s rur frst yesr of asimation

Wo<a Weter dischargs: for the reporting period, please provide water cischarge data, in
megaliters par year, by destination for all facilitizs reported in W5.3

Facility refzrence Sifface MLirucipal Sallwaier Injecion for | Aguifer Storzge |
numbs wtar Troctman precuckon/ | recharge waiatc
“drop dJown Jrumorc] [rumaniz] [numcrc] frumicic] [ cric] Irumcxic]
et =i niu ke

W55 Wilster consumption: for the reporting perod, please provide water consumption data
for all facilities reported in WE.J

Faciily refarance | Consumplion | Howdoes this compans lo the last | Peasessplan he
it {menal tersfvear) | repording pericd? change if eubsiantive
drop down |nurmesc) =  Much Lower lopen basi: 500
‘mber=1ce number] s Lows characicr max]

o Abuou e same

s Higher

«  Much Highe

= Thisis our firsi yea- of extmation

Faga 13 B Copyright l‘:arhnﬁ Digclogsura Project 2013
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organicabion's products o senvices gcioss s opeealion

WaG  Forthe repoding parnd, please prvide any avalahle water intensity wvalues for your

W37 For all facilitias reponed In VWa.2a what proportion of their accounting dsta has been
extcmally verificd?

Water aspact T verfication What gtandarc was sed?
‘Wate: withdrawals — total voluries = Mat verifi=d [oz=n Lexi: 500 charadters mas]
- 1-25
= 285D
= 5|-T5
= TH 100

Wale wihdrawa's — wolume by sources

Water discharges - sofal wolumes

Wl rlis Tuarges: — wdmine by ceslinalion

Water discharges — vyolum & by treazment
method

Water clecharge quallty data —
qualty by standard cffiucn: porarictes

fioate” coneumpion — fotal voluma

#ate’ recycl ng f reLes — toal volume

Page 16
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Country Riwer hasin | Proda: Froduct unlt | Waber unit | Water Wate usa fypa | Dommant
(W ater anit!
. Producd unil)
Cusniyiboy | ldropdown [ fopentesdt [+ Lilers v Liters [numencl Withdrawals | open text
o ] =1 of rver S0 «  Megs- «  Megs- - Waer uge n | 1000
basn characicrs liters liters opcratians tharactcrs
rn]] +  Kbngram « (Ier ma|
Mt known « Ton ploasc
o [Hlies, speily
Cthar, pleasc
e spwecily
apooity




Response

WE. Gowvernance & Strategy

WE.T Who has the highes! evel of dired responsibility for waler within your organization
and how frequently are thoy bricfoe®

[ Highestizvel of direcl responsibility for walsr | T requency of brielings on waler issaes | Comment

o |ncividusfSon-set of ha RBnard or oiber o  Senediled - qoacsdy [npen teat
rommittes AppiTen by the Brard s Sradiled - annia b 1]
e A=nr Managanlffices «  Sporadic-as mpoftant matiers anse rharartars
s Dther MaragerOfficor s Neves (does nnf happen) max]
= [ther, pleass snecty

o Mo i vidual o connmilbes wilh ovenell
tesprnsibality frr watas

=  tther, pleasc apooify

WE2 s water managemant integratend o your hiisinass strateoy?

+  TES
+ Mo
I Yes.

Wi 2a Pleass choose the option{s | oelow that best explain how watar has positivaly
influencad your business strategy

= Aughment of public policy posiions mth waer stewardshio gozls [open texi: 500
. zehliehment of eustanability goals rherasiers mag)

o Explorabon of wals valuaslion prscic=s

« [areater riie diligerase

«  |ntreduction of water managaTert KPle

s lrvestiend skl baning

« Water resnime considerations are fanfnred inco incainn plaaning ior new npetatinns
= Water regource cordderatione are famored intc naw product devslopmeant
s Wals resvuice considerations sne facoed i oew me kel eaplosetion

e  Punicly derionsivatec nor somimstment o st

= 'Watoris fectorcd into procurement directives

s Eeale suppis diver silicalion

= [Erester sppplin® engegrmeant

« Tightor oporetonal poriormarce standarda

o Ticlites supplier pedunmance slancards

= Water maonagement ncentives estabishec

= Mo moasurablz influence

s« Oiher, plewse spzclily

Fage 77 © Copyright Carbon Disclosure Project 2013
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Response

W5 2b Please choose the optionis ) balow that best explains how water has nagativaly
influenzad your business stretsgy

IMdemmmuﬂ Flesse sxlain
Closure of operatione |open text SUU chasactare mex]
«  Divesbment from regions s«ioosed to water nshs
Inzreased capital adpendiiue
Inzrcaged InSuronCe cover
+  No measurablz influsnce
Other, pleasc spocfy

if No.
VA i Please chionese be oplion thal best explains why yoor arganieation doss ool inlegrale
wator monagemen: into i business strotogy and discuss ary future plans to do so
ry reseon Please explain
Watar does not poee a eubstaniive rick to the business [opan text: 50 characters max|
slialeygy

Judged to be unimportast
¢ Nuoirskuction fiom mamagenen
Orther, pleage spacfy

W35.3 Does your organization have a water policy that seis out clear goals and guidelines
for action?

«  Yeg, apublicy avaishla company-wide water policy with perfemarce standards tor dirsct
operlions including supplier, procurernent and conbracling oesl preclce and acknowiedgzs
the human right to water and sanitaton

«  Yes, apublicy availsbls company-wde water policy with performarce standards tar dirsct
operalions incioding sopplier, procoremenl  nd condracling sesl preolice

»  es apublicy availsblz company-wide water policy

« Yes, acompany wde walor policy

«  Yes, awater policy ‘or s2lect faciiles oty

s Mo

«  Other, plocose spocify

WE4 How does your orgenizalion's weler-elzled capilal experditure (CAPEX) and
operating cxpenditure (OFEX ] during the most recent reporting period compars to
the previous reparting pernod ?

Warer-raiatsd spanding: ‘Water-related spending; Mativation for thesa changes
% of fotel GAPCX during ths | % of folal CPEX during thie
fepasting perind compared 10 reporling perod compared Lo

|rumads rEannnss] [mimerde respnnze] [open t2xd 800 charsctars max]
Fage 16 1B Copynght Carbon Dieclogure Project 2013
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Response

Wi. Compliance

W1 Was your organization subject fo any penaltize anc/or fines for breachas ot
abstraction licenses. discharge conserts or other water ard wastewater relaled
reaguations in tha reoconting perod?

-

Yaes signihcart
o Tes ol significand

] Mo
« Dot know
i Fas.

WT 1a Please describa the penalties andior fines for breaches of abstraction licerses,

discharge consents or other water and wastewater related regulations and your plans
for resoiving tham

[pen lexl 500 Jopen eal. 500 e joad fize ‘D updusen’ Tumen) ksl 500
Characiers maxj characteis mex] characiers max]
W7.1b

Please indicate the iotal of all penalties andior fines for breacnes of abstraction licenses,
ciacharge consents or other water and westewater related regulalions 85 8 parcentage of
total operating expenditure (CPEX) compared 1o last year

+  Much lower

« Lower
+ Mo changs
+ Higher

«  Much nigher

Frage 18 & Copyrighl Carbon Disclosure Project 2013
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Response

Wia. Targets and initiatives

WEA D you haave any compeny wide largels (Quanbiizive) o guals (gualilative) relaled o
water?

« ¥es, target and goals
« oy, lagels only

«  ¥os, poals only

+ Mo

If Yes rangels ana goals; I Yos langers oy
WE.1a Plaase comrlote the following table with infonmarion on compeany wide quantitative

torgets (ongoing or reached complaticn during the roporting perioc] and an indicatior
of progress mare

Calegory of Legel [ Molvalizn Decoripion | Dusnlitslive und of Basy | Taryel | Froponken
ol arget MeasLremEn| Hne. Lyear || ol gl
: pea achieved,
. ! ! %, value
- Bl due ] Bramd value [t demmd. 330 ] Th WLreE 0 enwale NHunme | Tanei M il
sadiiction of diaker protacticr rharaTRIe mar) harse=ting ger laciiy An| (]
withdrmwnz v Cumlsevinge «  Shincroooe nroenwakor
& Aar iy (] s oramesd e
conaumotive IeeEnds
[FER S R S . ':‘hl:LIt.t.kH ERE= S TR = T
=  Hocucson of d scotor besi per faciiy
‘water incenaly prectice ¢+ Tircrooso hofoopoings redso
- aer podluror ] Hisk migabon per product
ofovomtion " Saes climw " %o increase of wasewalar
w  Olley. dwoss noeeiincis || reclamadion per ‘aciity
el e i Shircroooo of wansowotar
: .?;:;j Vil reciamakon pef oroduct
slowardehip v Threducion IncolcertTason ol
" Cithar, rARse confarinantz serdecharom
poaify wildrmea
i "reduction ol Weler solurced
FRm FrimirE e
. T redztion of weter sourced
from misbsipal cupply
s Soredicuon of weter sourced
1T ST AR INEIRT
. o redirsion per buzinems unt
« % roduction por debar rovanoa
¢  Trodisxion por crployoo
& “hredicion par prodict
& YeradiTion peroorce of
(LTRETIR T
. hei, plesae specity
Page 20 @ Capyright Carbon Disclosure Projeot 2013
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Response

if Yes raroets 877 goa's,  Yes goals only:

Wi 1b Please cescnbe any compary wide qualiatve goals (cngoing or reached completion
during the reporling perod) and your progress in achizsving these

[ __ MOt ATOR Deseription of gnal | P
« Increase access to Sste Water, = Hrand valae |cpen ted: BO0 lopen text 500
Sanitalion, 2nd Hygizne WASH) pretecton characers man] characiers max]
«  Btrengthon links with locel community +  Cost savings
v  [Cducate customers to help them * RCrt st
Ly revenus
inliniee producl iigacks -
+ Engapament with pulbiic poicy makars sectar bagh
tn Advance sistainahle wate® poboies practice

and managemant

Engagament with eupnlisre to help

- Hick mtigalion
« 33'esof rew

them improwe water stowardshio l:rrv:du::t:s !
v Suslainabls euiculluir= . E‘::rl;:h\'aiuc
« \Vatersbed remediaton and habitat . \Welos
FESINIEINN, 2nsysEm preservatinn slewardship
Other, plesse spaciy «  (ther, plesss
specity

iFMe:

Wa.1e Please explain why you do not heve ary water-related targets or goals and discuss

any plans to davelop these in the future [open text S00 characters max]

Page 21

D Copyright Carbon Disclosure Project 2013
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WE.1 Pleosc provide the following infermation for the persor thal hos signed off (approved) vour
CDF waler response

Name Job it Conaspanding ob calcgory
H :
f:g::ii el 200 denavies | [open lesk 200 Jdianacia s Sl traite

Tiras]

Eoarc choiman
Eoard/Zxecutive board
Dhiresczler on boarrd

Chigt Executive Officer (CEC)
Chiaf Finandial Officer (CFD]
Chief Ope-afing Oficer (COO)
EBusiness unit manager
Fnesgy managar
EmvironmentSustainability manager
lNaciities manager

Head of risk

Hean of sirateqy

Frocess opsralion manager
Public offairz manage-

Risk manager

Clber, please specily

Fage X

S Copyright Carbon Disclosurs Project 2013
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Important information

The Carbon Disclosure Project (CDF) has been making informetion reguests relating to ceroon and
clirale clemyge on behall of inveslors since 2002 and this is COPs IMNB infamation |equeai relaling lo
waler. To flind ool morz aboul COP ard (he previous resoonses rom olhen mgion cumpani=s, oedse
refar in nur website At vava cdp ret

Why is this request frem a group of sharchelders to a greup of companies rather than frem an

individual shareholder to &n individual company?

1. Tofacilitate ease of reporting for comoanes oy providing one standardized request thal requires
ane response o be delivered o nuimerous nvesions

2. To eceive dela in a common formal Tnom (he larges! companies in e world

Which companies will be written tay

Companias participating in CD=s programe are selected using sconomic (market) and anvironmental
eriteria. Ploase rofer to our website at bHips:'www. edp.neton US/Brogrammes/Pooes/samplos asps
to learn more about the companies tarcetzd by =ach program and the aelection enterie uzed

YWhat are the financial implications of responding 7

CLUF has chaniable statLs and seeks 1o use iis imited lurcs effectively. Consequently, responsas
must be prepared and submitied at the experse of responding comparizs. CUP also reserves the
right, where t desms it appropriate in v ew of ite charitable aime and objaclives, to charge for access
to or use of data andior repare it publishes of commissions,

YWhat ia the bas Is of participation and what will happen to the data received?

Companies responding Lo COP's 2014 asler infonmelion reguesl make no clairm of ownerstip in e
dalg lhey submi. and agree (hal COP has an imevocaldes license o use and copy (e responses @nd
their coments withoul estriction and to authorize others to ac the same. Companies responding 12
CCP's 2074 watar information reques! agrese thal CDP is free to make usa of the dala rcluding as
described bolow and with respeet o public responses othorwise wilhout restriction whatsoovar in
furtherance of its charitable mission. Companies also agree that COM wll own the datebeses in which
that deta is stored, as well as the contents of those databases.

YWhen responding o COP you will B2 given a chuice as o whether your response is made publicoor
nonpuhlic YWe smngly encolrage companies fo make their resnonsas public abich maans thar the
responsa will be made punicly availabls tram the CUP website as autlined balow. Mon-punlic
respansas will 1ot ba made pubicly availabla and wil cnly be used as outlined balow

For public responses
Companies agree thal a public resporse o COP's 2014 waler in‘ommalion reguass, will be used by
CIIP In furthecance OF |15 charitanie mission and &1 1Re FRRRnnss may he

1. Made available as snon as it 1s recewed by L0~ 1o its signatones, pariners, appoinied report
aritars, selacted raling agercias ard any other parias that COP desem appropriata

2. Made putlidy availaz'e ot www.cdp.not after the release of the 2094 CD2 Global Water Roport
and stored end preserved on COM's servers indefinitely thareafter

3. Distribut=d through selecled partners

4, Comuiled in COF dalabases and mede avalable in oigrel, modified or adapled Tomn (lor g Tee or
otherwisz) lor wse by commernsial and non-cor mercial ongani zalions

b, Amalgamated with imfarmation about the responding company “rom cther public sources inclucing
rafing agercies ard financzial information dstributore

6. LUsod asao best oractice cxomple in COP literoture and rescarch

7. Used irdividually or as part of aggregate results in CDM's reports anc ir any other ressarch
covducted or commissioned by CDP

8. Usedin awy olier way Lhal avcoigs wilh COP's charilable missior

Pagz 23 & Copyright E:::rhu-n. Disﬁln:um Froject 2013
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Important information

Far non-public responses

Companies agree that a ron-public response to COM 2 2074 weter information recuest may oe:

1. Made available as seon az il is recoved by COP te ts sigrotories, partners ond appeinice roper
writcrs bat nol ta any other parics

2. Uscd in praduction of aggregate or anenymous statistiss in any CDP roport

Scoring of reaponaea

CDM end other crganizations write and publish reports thal incluce an everview of CDP responses. In
2014, CDP wil test & water sccring methodology on a confidentil bas s wth Global 500 responcents
wherzoy the compary's score will only bo made aveilabie te the rosponding eompany, to COP far
research purposcs, and to COP's sooring partiner. Througheut 2014 CDP will work with a wde rarge
af stakehclders to tos! and refing the methodelogy, The methodo egy will be fully irplemented across
all respandenis in the 2016 disclosure oyelz

What if a company wishes to change or update a response?

Subrissiors and revisions must be mada by eovpanies by 30 June 2014 to be included in the annual
CDP roparts. Ator this dote, responses can mly bz amended by CO2 staff and this may inzur an
administration foe, COP cannot guarantee that changes made affer 30 June 2014 will be reficeted in
the reports proeduced.

How ean a eempany confirm ite participation?
On receipl of thesa documents, plesss e-mail respondBledp.nst o confirm your participaton in COP
2014,

What is the legal status of CDP?

COP Worldwide (COF) is a UK Registerad Cherity no. 1122330 and a eompany kimted

by guarantes registered in England no. 05073650, Inthe US, Carbor Discloeurs Proect (Morth
Amarica) Inc has Untad Stales IRS 501(c)(3) charitable staue.

CDP ig an indapandent not-for-profit organization helding the largest colection globally of eaf
reported oiTate chanje water and Toresi-tisk data.

Ihousands of erganizations from across the werld’'s major economies measura 2nd discloss thair
aemvirenmental iInformator through COP. COP pute this imformation at e heart of financial and palicy
decision-making ard its goal is 1o collect and distiibute high cuahty irformation that motivates
investors, corporations and governments to take action to prevent dangarous climate change and
profect our Natura Tescurces.

The copyright to CDP's annual questionnaire!s is owned by Carbon Disclosure Froject, a regisiered charity
numbsr 1122330 and a company limited by guarantes, registered in England numbsr 05013650, Any use of
any part of the questionnaire, including fhe questons, must be licensed by Carbon Disclosure Prcject. Any

unautherized use is prohixted and Carbon Disclosure Project reservas the right to oroted! its copyright by al
lzgal means recessary.

Contact license@cdp.net for details of licenses and fees

Fage 74 & Copyright Carbon Disclosiir Prajact 2013
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APPENDIX 2: CDP-AWSLINKAGES

AWS Criteria | CDP Water Questionnaire
Commit
1.2 Develop awater W6.3 Does your organization have awater policy that sets

stewardship policy

out clear goals and guidelines for action

AWSCriteria

| CDP Water Questionnaire

Gather & Understand

2.1 Define the physical
scope

W2.2 Please state how frequently you undertake water risk
assessments, what geographical scale and how far into the
future you consider

2.2 |dentify stakeholders,
their water-rel ated
challenges and the site's
sphere of influence

W2.4 Which of the following contextual issues are adways
factored into your organization's water risk assessments?

W2.4aWhich of the following stakeholders are always
factored into your organization's water risk assessments?

2.3 Gather water-related

W2.4 Which of the following contextual issues are always

data for the catchment factored into your organization's water risk assessments?
2.4 Gather water-related | W5: Accounting - 5.3 withdrawals (2.4.2 Standard), 5.4
datafor the site discharge (2.4.2 Standard), 5.5 consumption (2.4.2

Standard), 5.6 water intensity (2.4.2 Standard) 2.4.3 - link to
WS5.2 table option about water discharge quality data

2.5 Improvethe site's
understanding of its
indirect water use

W1.1 Please rate the importance (current and future) of water
quality and water quantity to the success of your organization

W2.5 Do you require your key suppliersto report on their
water use, risks and management?

W2.5a Please provide the proportion of key suppliers you
require to report on their water use, risks and management
and the proportion of your procurement spend this represents

2.6 Understand shared
water-related challenges
in the catchment

W3.2b & W3.2c¢ (Risk driver column, IF shared)

W3.2b Please list the inherent water risks that could generate
a substantive change in your business, operations, revenue or
expenditure, the potential impact to your direct operations
and the strategies to mitigate them

W3.2c Please list the inherent water risks that could generate

a substantive change in your business, operations, revenue or
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AWSCriteria

| CDP Water Questionnaire

Gather & Understand

expenditure, the potential impact to your supply chain and
the strategies to mitigate them

2.7 Understand and
prioritize the site's water
risks and opportunities

W1.3a (Impact column) Please describe the detrimental
impacts experienced by your organization related to water in
the reporting period

W1.3a Please describe the detrimental impacts experienced
by your organization related to water in the reporting period

W3.2b & W3.2c (Potentia impact, Description of impact,
Timeframe and Likelihood columns) Please list the inherent
water risks that could generate a substantive change in your
business, operations, revenue or expenditure, the potential
impact to your direct operations & supply chain and the
strategies to mitigate them

W4.1 Does water present strategic, operational or market
opportunities that substantively benefit/have the potential to
benefit your organization?

W4.1a Please describe the opportunities water presents to
your organization and your strategies to realize them

2.10 Review aformal
study on future water
resources scenarios

W1.2 Have you evaluated how water quality and quantity
affects/could affect the success of your organization's growth
strategy?

2.11 Conduct adetailed,
indirect water use

W2.5 Do you require your key suppliersto report on their
water use, risks and management?

evauation W2.5a Please provide the proportion of key suppliers you
require to report on their water use, risks and management
and the proportion of your procurement spend this represents
W3.2c Please list the inherent water risks that could generate
a substantive change in your business, operations, revenue or
expenditure, the potential impact to your supply chain and
strategies to mitigate them

AWSCCriteria | CDP Water Questionnaire

Plan

3.1 Develop asystem that | W6.1 Who has the highest level of direct responsibility for

promotes and evaluates water within your organization, and how frequently are they

water-related legal briefed?

compliance

3.2 Create a Site water W1.3a (Response strategy and Description of response

stewardship strategy and
plan

strategy columns) Please describe the detrimental impacts
experienced by your organization related to water in the
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AWSCriteria

| CDP Water Questionnaire

Plan
reporting period
W8.1a Please compl ete the following table with information
on company-wide quantitative targets (ongoing or reached
completion during the reporting period) and an indication of
progress made
W8.1b Please describe any company-wide qualitative goals
(ongoing or reached completion during the reporting period)
and your progressin achieving these

AWSCCriteria | CDP Water Questionnaire

I mplement

4.1 Comply with W7. Compliance (will need to qualify)

waterrelated legal and

4.2 Maintain or improve
Site water balance

Wa8.1a. Please complete the following table with information
on company-wide quantitative targets (ongoing or reached
completion during the reporting period) and an indication of
progress made - Dropdown option: "Absolute reduction of

water withdrawals", "Reduction in consumptive volumes”.

4.3 Maintain or improve
site water quality

W8.1a. Please complete the following table with information
on company-wide quantitative targets (ongoing or reached
completion during the reporting period) and an indication of
progress made - Dropdown option: "Quantitative unit of
measurement - % reduction in concentration of contaminants
per discharge volume”.

4.6 Maintain or improve
indirect water use within
the catchment

Wa8.1a. Please complete the following table with information
on company-wide quantitative targets (ongoing or reached
completion during the reporting period) and an indication of
progress made - Dropdown option: "Engagement with
suppliers to help them improve water stewardship”.

4.7 Provide access to safe

drinking water, adequate
sanitation and hygiene
awareness (WASH) for
workers on-site

Wa8.1a. Please complete the following table with information
on company-wide quantitative targets (ongoing or reached
completion during the reporting period) and an indication of
progress made - Dropdown option: "Increase access to Safe
Water, Sanitation and Hygiene (WASH) ".

4.18 Provide access to
safe drinking water,
adequate sanitation and
hygiene awareness off-
site

W8.1a. Please complete the following table with information
on company-wide quantitative targets (ongoing or reached
completion during the reporting period) and an indication of
progress made - Dropdown option: "Increase access to Safe
Water, Sanitation and Hygiene (WASH)"
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AWSCriteria

| CDP Water Questionnaire

Evaluate

5.5 Conduct executive or
governance body-level
review of water
stewardship efforts

W9.1 Please provide the following information for the
person that has signed off (approved) your CDP water
response

AWS Criteria

| CDP Water Questionnaire

Communicate & Disclose

6.1 Disclose water-

W6.1 Who has the highest level of direct responsibility for

related internal water within your organization, and how frequently are they
governance briefed?

6.3 Disclose efforts to W3.2b & W3.2c (Risk driver and Response strategy
address shared water columns) Please list the inherent water risks that could
challenges generate a substantive change in your business, operations,

revenue or expenditure, the potential impact to your direct
operations & supply chain and the strategies to mitigate them

6.4 Drive transparency in
water-related compliance

W7. Compliance (will need to qualify

6.6 Disclose water risks
to owners (in alignment
with recognized

disclosure frameworks)

W3. Water risks
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Correlations between CWS- all companies- and predictor variables
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Correlations between CWS-companies that pursued less than 6 steps- and predictor variables

Corredalions
Mumibear ¢
facll 7n
Rt I B -1 F*-Conkir HE FFLHhlEnsrsy
LN ADFLE (3712 e k2N
Ly Focre ey¥FIs2170 Iev2nLes Incusklat el Tdusidaz 1zl vs ey
wfi Bl Fdv&Sus | P=GRu+ | FPER3sk wiaalisn 1is ke (LIENY I 3 criunlre
FezsonoTelabon DW3Eolrs -1 Sleps 1.0CC S47 500 RLA 143 262 A 122 S
“HiERsk A7 000 B4 333 4qc CaE 053 125 o el
=k -5k Ao B2 .oon 16 122 a7 020 iz 071
“EFHsE AE1 33 i 1.000 airy oar -05 - 025 ol 1
w1 bRl At ae RS vdhin
dver zasit axpozsd s Adc A4 40z 7T 1022 onz -054 173 et
WETETI5kS
fnnal I;-"I-.'l -1:I TWET NS - e = - - y 3
L BED CBS 0&7 RUH £zl Aaoc 062 113 |
F-ConkiIrHY ve . : £ - =5
R T 11 -053 aza -n% - 06z 1.000 S3E3 .a0d
53 LHIENG oy on . e R . i . s
1dustiat | 120 433 Rz 203 - 086 123 15 - 280 1021 E
= :
"]I':: :‘ AR aLe 11 7 a7 175 =7 - hd nn4 s - onr
Slg. (1-7 0] TWI Sz oF Slepe oy oon L [ o A0 2! S
3 155k iy g aun (I o U 21 o
SrC Tk TR g o Ll o 271 L1l 211
SFPRak = g o L e 1 108 i
Stk ol e Ty wilkin
TET THE SppoEsd oo 000 Ralei] g S ] i ff 2] £1z 00z
Wik sk
Ennwal (20140 vy 3
kel Aok et 040 R A 144 4 L4 e
|1- S0
Sr-ConrInl I e
F e . = mmm el -
tlusl AL T4l LEs ATh 4N a4 7 241 i e
FFLHIEnsTzw e . . - .
it el g kT o AGE 11 o i o
iR Favg 45 Nevd
e MQua TR AiE ool 21 084 God iE] 480 037




QT

Correlations between CWS- companies that pursued all 6 steps- and predictor variables
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