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EXECUTIVESUMMARY

InJanuary of 2012, we teamed up with representatives from the sustainability departmentat
The Dow Chemical Company withthe goal of creating a viable, creative solution that would
advance The Company’s efforts to address the risk associated with freshwater scarcity.

With uncertainty surrounding the impacts of climate change and other environmental threats,
itis becomingincreasinglyimportant for corporations to fully understand and incorporate the
value of the benefits nature provides into strategic decisions. The focal ecosystem service of
our project was freshwater provisioning. Freshwater is critical to lifeand a key ingredient to
many economicactivities, suchas power generation, agriculture and industrial processes.
Water scarcity is of particular interest to Dow, given that 20 percent of The Company’s global
productioncomes from the Freeport, Texas facility on the water-stressed Brazos River." Water
is used as both aninputto production and a coolantfor el ectricity generation. Thegrowing
uncertaintyaround the future supply of water could threaten continuity of operations at
Freeportand other increasingly water-stressed sites.”

After surveying the common responses to water scarcity, the team broke down these various
solutionsinto three categories: technology-based, policy-based, or management-based.
Management-basedsolutions, defined here as responses developed within the organization
thatinvolve changes to internal policies and processes, were determined to holdthe most
promise for creating a robust, organization-wide solution for potential freshwater scarcity.

We conducted a broad search to identify creative management responses by a variety of
institutions to natural resource challenges andselected ten types of responses, referred to as
“analogues,” exemplified through one or more specific case studies. We then considered how
each analogue couldbe adapted to the unique characteristics of water and the context of the
corporatesetting. Our five-step methodologyincluding the following: 1) develop criteria for
evaluating theanalogue cases; 2) identify and evaluate the cases against those criteria; 3)
deconstruct each case to determine the mechanisms driving effective resource management
decisions; 4) adapt those mechanisms to the freshwater challenge;and 5) as necessary, adapt
those mechanisms to the corporate context.

Wethen evaluated the purpose, strengths and weaknesses of each analogue andidentified
common enabling conditions, benefits andlimitations. After considering commonalities, we
compared and mapped out unique benefits and limitations for application to freshwater
scarcityin the corporate context.



The analysis was used to provide a strategic recommendation for addressing water scarcityat
The Dow Chemical Company. Building from the analogue benefits and limitations outlined
above, wewereabletoidentifya wayin which multipleanalogues could beusedina
complementarymanner to achieve Dow’s goals within its particular organizational context. The
initial proposalincorporated mechanisms from carbontaxing, infrastructure portfoliostandard,
and revolving fund analogues. These analogues provided mechanisms to generate and allocate
capital by placingatax on wateruse, withfee revenue dedicated to a revolving fund. This
revolving fund financed water projects prioritized through the portfolio standard.

Through furtheriterations and discussions with environmental andfinance staff at Dow, we
further refined our proposal to combine elements from two analogues—infrastructure portfolio
standards and revolving funds —with a balanced scorecardapproach to performance evaluation.
In this case, capital is allocated internally to a fund thatis used to finance projects prioritized by
the portfoliostandard. Projects are evaluated andreviewed for continued fundingbased ona
scorecard that considers both financial return and other beneficialoutcomes. This
recommended strategy is sensitive to the financialrealities and processes withinDow andis
flexible to allowfor the varied operational and policy contexts in which Dow faces freshwater
scarcitychallenges aroundthe globe. Further, it addresses the desire of The Company to frame

and address sustainability holistically, while still using freshwater scarcity as a focalchallenge
within the new effort.

Webelievethattheanalogues analyzed inthisreportcan be combined in multiple ways to
overcome a broad range of sustainabilitychallenges. The analysis is designed to illuminate the
potential applications of the mechanisms underlying each analogue. We hope thatitinspires
readers to think more broadlyandcreativelyabout effective options for responding to natural
resource challenges.



SECTIONI | INTRODUCTION

Humans experience myriad benefits provided by the natural world. These resources and
processes, or “Ecosystem Services”, include pollination, freshwater provisioning, coastal storm
surge protection,and manymore. The concept of ecosystem services first entered the broader
conversation on global environmental issues with the publication of the Millennium Ecosystem
Assessmentin2005andhas been gainingincreasing popularity as a framework for
conceptualizingmankind's relati onship with nature ever since.? Yet the environment’s ability to
provide for human society is not unlimited. As global populations rise and resource demands
continueto increase, we are seeing significant erosion inmany of the services upon which we
depend.’ This poses threats to society in general, and their economies in particular, which have
onlyjustbegun to understand the importance of these services.

InJanuary of 2012, we teamed up with representatives from the sustainability department at
The Dow Chemical Company withthe goal of identifying viable, creative solutions that will
advance The Company’s efforts to address the risk associated withfreshwater scarcity.

With uncertainty surrounding the impacts of climate change and other environmental threats,
itis becomingincreasinglyimportant for corporations to fully understand and incorporate into
strategicdecisions thevalue of the benefits nature provides. The private sectoris gradually
beginning to realize theimportance of ecosystem services inglobal business operations.
However, these considerations arerarely incorporated into decision-making. Experts predict
thatfirms will need to developa new set of competencies to manage the relationship between
company and nature.” Incorporating a value of nature’s services into more traditional corporate
decision-making processes will be critical to recognizing and optimally managing intimes of
increasingly scarce natural capital.

The focal ecosystem service of our project was freshwater provisioning. Freshwater is critical to
lifeand a key ingredient to many economic activities, such as power generation, agricultureand
industrial processes. According to the Organizationfor Economic Co-operation and
Development, freshwater demand grew twice as fastas population in the past century.
Increased consumption was driven by population andincome growth and economicactivity.
Demand is projected to grow 55 percent by 2050, with manufacturing demand increasing by
over 400 percentand demandfrom thermal el ectricity generation growing by roughly 140
percent.’ At the sametime, approximately 3.9 billion people, or 40 percent of the world’s
populationis predicted to live in river basins experiencingsevere water stress by that time.’
Growing demand, lessening supply, and lower natural ecosystem capacity to mediate water



events like floods and droughts will exacerbate already severe water-related problems and will
likely impact economicgrowth. Therate of groundwater depletion, which doubled between
1960and2000,isalsolikelytoincrease. Without appropriate mitigating action, water quality is
expected to deteriorate due to nutrient flows from agriculture, poor wastewater treatment and
the rise of new micro-pollutants. Economicvalue of assets at risk from floods and other water
related disasters is predicted to be USS 45 trillion by 2050, a growth of 340 percent from 2010.2
A 2012 reportissued by the U.S. intelligence community (ICA) asserts that “during the next 10
years, water problems will contribute to instability instates important to U.S. nationalsecurity
interests.”

Oneorganizationthathas emerged on the frontlines of ecosystem-inspired decision-making is
The Dow Chemical Company. Dow s a global chemical, advanced materials, agrosciences and
plastics manufacturing companythatrelies on an array of ecosystem services to provide raw
materials andfacilitate the production of various products. The Company has facilitiesin 36
countries around the world and has revenues upwards of $59 billionannually.*** The Company
is structured as a “matrix”, with organizational divisions based on business unit, function, and
location. As a globalindustrial enterprise, Dow is seeking innovative, pragmaticand efficient

means to incorporate growingenvironmental concerns intobusiness decisions and operations.

Water scarcity is of particular interest to Dow, given that 20 percent of The Company’s global
productioncomes from the Freeport, Texas facility on the water-stressed Brazos River."
Currently, The Company holds water withdrawal rights from the Brazos River, on which it
depends.” Abundant freshwater is a necessity for Dow’s Freeport operations. Itis used as both
aninputto production and a coolant for electricity generation. Specifically, freshwateris
integral to the productionof propyleneglycol, a feedstockina range of Dow’s other chemical
manufacturing operations globally. As water levels in the Brazos increasingly fluctuate, the
growing uncertainty around the future supply of water could threaten continuity of operations
atFreeportand other increasingly water-stressed sites.**



SECTIONII | BACKGROUND AND PROCESS

Choosing an Ecosystem Service

Arriving at Freshwater Provisioning

The Millennium Ecosystem Assessment lists 24 key ecosystem services that society relies upon
heavily. Rather than looking broadlyat challenges across multiple services, we choseto
investigate the service most critical to Dow’s continued global production —water. This allowed
us to dig much deeper intotheintricacies and challenges of the specificserviceandto offer
morerobustand focused recommendations. To determine which ecosystem service should be
our focus, we conducted conversations with members of Dow’s sustainability team, including
the Vice President of Sustainability and the Director of Sustainability Programs. (See Appendix A
for a listof individualsconsulted). Theinitial list of potential focal services included freshwater
provisioning, coastal surge protection, and air quality. Based on our discussions with Dow,
freshwater emerged as our focal ecosystem service because water is a critical input for The
Company’s operations in many locations globally, and the availability of the resourceis likelyto
changesignificantly in supply, regulation and priceinthe near future. Freshwater provisionis
alsoa servicethat Dow shares withthousands of local stakeholders around the globe, making
responsible water managementa priority not onlyfor profitable operations, butalso for
maintaining Dow’s license to operate in water-stressed |l ocalities.

Access to anduse of freshwater presents a number of unique challenges, andto create
recommendations thataddress the true challenges of freshwater management, we needed to
know the specific differences between water and other resourceissues. The team consulted
Dow staff and environmental leaders inthe freshwater arena (see AppendixA) to determine
what makes water such a unigue management challenge. Secondaryresearch was performed
by inventorying academicand online sources of environmental study, including el ectronic
databases, in-print collections at the University of Michigan Library, andonline sources (see
Appendix B) to better understand what the current state of knowledge around resource
managementandfreshwater security. We determined that water has a number of qualities
that makeituniquely challenging in terms of natural resource management, thus separatingit
from many other ecosystem services, including:

Water is essential to biological life

On a fundamental level, water is essential to life and has no substitutes. This factleads to a
contentious set of humanrightsissues during times of extreme scarcity, placingcorporate
water managementina potentially controversial place.



Availability is local

The geographicnature of freshwater means thatanyimprovements madeto address water
availability arelargely confined to the particular watershed. Common strategies for addressing
other environmental challenges, such as carbon offsets, must be adapted to address aresource
thathis highlylocalized rather than globally dispersed.

Freshwater availability fluctuates temporallyandnon-linearly

Fluctuationin freshwater availability on the local or watershed level means that water scarcity
is often nota constantthreat. It may varywith season or year-to-year,andshortages canbe
temporary. This high degree of variability makes any associated risk assessmentand planning
increasingly challenging. Ambiguous threats, such as acute freshwater shortage, lend
themselves to a different kind of corporateresponse, sinceissues seen as temporaryare often
viewed differentlyin the management context thanthose with a steady signal.

Water has both consumptive and non-consumptive uses

Water isusedin many industries in both consumptive and non-consumptive ways.
Organizations that generate el ectricity on-site, for example, often require large volumes of
water for cooling purposes. This non-consumptive use removes water from the watershed only
temporarily. Consumptive use, on the other hand, uses water as an ingredientinthe creation of
a product. This means any waterusedis effectivelyremoved from thelocal environment
permanently.

Water quality and temperature vary

Unlike a unit of energy or a molecule of carbon, water comes in different types that have
varying potential for usability in industrial, social, and natural systems. Many uses of water,
whether consumptive or non-consumptive, require a highlevel of purity, necessitating some
form of purification between intake from the natural system and use. Further, many states also
regulate thereintroduction of wastewater into the environment, requiring organizations to
clean non-consumptively used water before discharge back into the watershed.

Similarly, water temperatureis notconstantinits natural state or acrossthecycleof its
extraction, useinindustry and return. Cooling waterusedin thermal el ectricity generation isa
prime example of a non-consumptive use thatalters the temperature of the water, with
discharge back to the source typically being warmerthanis theintake water. As with water
purity, thetemperatureatdischargeis often regulated in the industrial context.



Water is often relatively inexpensive for large-scale industrial consumers

Whilemostinputs to industry todaycarry a significant cost for the company, wateritself often
does not. Because the cost of water is sometimes negligible, the monetary savings from
reduced usearealso negligible. This creates issues when consideringefficiency projects, which
will haveaninherently low returnon investment.

Determining the Approach
Technology, Policy, or Management-based Solutions

Based on these unique characteristics of water, and with the goal of creating a robust strategy
for addressing freshwater supply risk, we conducted anextensive inventory of available
research on corporate ecosystem service decision-making (see Appendix B for a full list of
publications reviewed). Res ponses to water scarcityas they relate to the private sector were
organized into three categories: technology-based, policy-based, or management-based, which
areexplained in greater detailbelow. We determined an optimal corporate response to natural
resource challenges would meet the following three criteria:

The corporate department or team charged with
implementing the solution would have somelevel of

: Expertise expertiseinthe subject, based on academic or professional
experiences.
To the extent possible, the success of the response would

2 Control depend on theactions of the corporationandnot be
dependenton outside forces.
The solution wouldhave to work both ina variety of

3 Universality physical and politicalenvironments and into the foreseeable
future.

Technology

Each response category was evaluated based on these criteria, beginningwith technology-
based solutions. These responses involve use of a specific technology, such as desalination, to
achieve freshwater security. Ultimately, any technology-specific recommendationwould have
limited longevity since technologies advance, mature andare supersededrelatively quickly.
Technological advancement and changing dynamics of wateravailability will also surely
significantly change the economics of any technology recommendation. Thefield isalso
advancingin uncertain directions, and new solutions are likely to come onlineinthe future that
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will upend current thinking and considerations. In addition, continuous monitoring of
technological advances would be an impractical recommendation for corporations without also
recommending they hire additional internal expertise.

Policy

Policy-based solutions require a specific regulatory environment to be successful. For example,
purchasing water rights to ensure a continued volume of freshwater would depend on a system
thatallows this kind of transactionto occur. Based on a concurrent collaboration between The
Nature Conservancy (TNC) and Dow, we were able to work closely with water policy experts at
TNC to examinedifferent policy landscapesin both water-stressed and water-secure areas
where Dow operates. We conducted a basin-level analysis of water governance for 22 water
stressed and water secure regions where Dow currently has operations (see Appendix C). This
research revealed that the policies governing freshwater ineach Dow |location canbe
significantlydifferent. As anorganizationwith a widespread global presence, Dow is operating
in numerous policy environments, andany recommendations made would be of limited use to
the organizationas a whole. Further, as water demand continues to rise and the critical
resource becomesincreasingly scarce, water policy is also certain to changeinunpredictable
and non-uniform ways.

Management

Management-basedsolutions are responses that are devel oped within the organization and
involve changes to management policies or processes. Environmental examples include levying
aninternal carbonfee or administering a revolving loan fund to finance energy efficiency.
Unlike technology- or policy-based solutions, management responses have the potential to be
both widely applicable across the geographies occupied by any particular organization and long-
lived. Internal solutions canwork anywhere the companyoperates since they are based within
the organization, unlike policy-based responses that depend on specificregulatory
environments ortechnologies that are optimized fora specific resource context. Further,
appropriately developed management-based responses can remain relevant until the
organizationfundamentally restructures or changes its strategicgoals. For thesereasons, the
team decided to pursue a management-based response to freshwater scarcity.
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Methodology of Approach
Introduction to the Analogue Concept

To create a management-based solution grounded inproven success, we pursuedan approach
thatsoughtto adapt other common orcreative management responses to natural resource
challenges to the specific context of increasing corporate freshwater security. These became
known as ourstudy’s analogues. For each analogue, we evaluated one or more examples, or
“cases” of theanalogue’s application. Our methodology involved five steps: 1) develop criteria
for evaluating the analogue cases; 2) identify and evaluate the cases against those criteria; 3)
deconstruct each case to determine the mechanisms driving effective resource management
decisions; 4) adaptthose mechanisms to the freshwater challenge; and 5) as necessary, adapt
those mechanisms to the corporate context.

Define i
_ |dentify Deconstruct -~ Adaptto AP
Evaluation Analogues - C W Corporate
Criteria and Cases o % _ o ater Context
00

Figure 1: Visualization of research methodology

Tocreatea setof criteriathat would evaluate eachcase effectively, the team consulted both
onlineand in-printsources, including publications on corporate water riskby CERES, literature
on water accounting by The Pacific Institute,™ and emerging research on water stress
mitigation by the AquaStress Integrated Project16 on domains private resources management,
corporateaccounting and culture, and freshwater as aresource. To ground ouranalysisin the
specific Dow Chemical Company operationaland management context, the team consulted
management, operations, strategy, finance, and environmental s pecialists withinDow. Table 1
includes anoutline of data collection methods and Appendices Aand B for additional details on
individualsandsources consulted.
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Table 1: Literature Review and Interviews

Science and Water
Policy

Corporateand
Municipal Response

Scientific Perspective: Reviewed both scientific literature and the work of
organizations to address freshwater scarcity. Thisincluded publications
by CERES," The Pacific Institute, ** The Nature Conservancy,’® The
Economics of Ecosystems and Biodiversity (TEEB), > and more.

Policy Response Mechanisms: Reviewed regulations and institutions in
Brazil, Texas, and other areas where Dow operates to gain an
understanding of the various policy mechanisms that govern freshwater
access, includingwater markets, withdrawal permits, etc.

Corporate Response Mechanisms: Reviewed industry guides and case
studiesto understand the methods, challenges, and best practices for
managing environmental regulation, resource scarcity, and ecosystem
services risk, including publications by the World Business Council on
Sustainable Devel opment’* and the World Resources Institute.*

Risk Assessment: Consulted finance andstrategy experts at The Dow
Chemical Companyto understand corporate methods to predict resource
availability and other risk assessments, as well as theirapplications to
strategicplanning.

Review of Past Work: Reviewed current and developing sustainability
projects at Dow through press releases and information provided by
members of Dow’s Sustainability Department.

Review of Water Use: Consulted staffat Dow’s Freeport facility and
former director of sustainable development at Dow to assess current and
future water use, alongwith challenges that exist to standard resource
management approaches.

This information was then used to establish the criteria by which potential analogue cases
would be evaluated. These criteria, laidoutin Figure 2 below, represent the most appropriate

characteristics to enable effective adaptationin boththe naturalresource- and Dow-specific

contexts.
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Context Financial Human Capital Risk Profile Organizational
Considerations Considerations Considerations Profile
What is the o it minimi Is a high degree
resource n oes | T"}'mlze of technical I Does it minimize || Isthere a flexible
challlenge being capg.ta 5 expertise operational risk? workforce?
addressed? expenditures required?
Is resource Can staff be How important is
L) Jvailability highl | Does it minimize dedicated to I Does it minimize || sustainability to
y highly debt? manage the financial risk? the
uncertain? ; R
project? organization?
Deg_re_e of Does it minimize Is there comfort L How |mportgnt
golitical X . Does it minimize are community
. I =  operational = with external p— . . :
instability in ] political risk? relations to the
costs? partnerships? L
case? organization?
What is th? T Is Fhe. Does it minimize Is therf-:- a
degree of policy Does it minimize organization : centralized
o . . A == image/brand .
uncertainty in cost sharing? = comfortable ) authority and
; risk? .
the case? with long-term funding?
contracts?
Heavy reliance Is there Is budget!ng
== On community = centralized done at site,
relationships? budgeting? business or
pse geting: corporate level?
Is a dedicated How proactive
== funding resource — is the
required? organization?

Figure 2: Criteria for evaluating case studies

Oncewecreated a frameworkfor evaluation, we identified analogues that could be analyzed
usingthesecriteria. |dentification of potential analogues began througha process of team-
based discussion on which resourceissues wereto beincluded. Abroad search was then
conducted of print, scholarly,andacademicliterature to identify potential analogues for further
investigation. Sel ection was based on subjective measures of perceived impact and potential
for application to water and the corporate context as well as for abroadarrayof approaches to
be used for comparative purposes. Ten analogues were chosen for study. Some analogues had
several “cases” of implementation by differentinstitutions, showcasing different methods of
applicationof the same underlying analogue principle, while others are represented by a single
caseexample.

Each analogue was reviewed and groupedintofour broadthemes to highlight commonalities
and differences (See Figure 3). This grouping is notintended to be definitive. Rather, the
groupings andorder of explanation that follows areintended to call out the mostimportant
illustrative characteristics of each analogue for the purposes of this study.
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Analogue

= Carbon Taxing

Pricing Externalities

Internal Trading

Allocating Resources &
Prioritizing Projects

Johnson Controls

Modern o
= Prairie Pothole Study
Portfolio Theory
Preparing for an i
Ecosystem Service SABMiller
Uncertain Future Payments
L Habitat Copservatlon Gopher Tortoise Pilot
Bankin

Figure 3: Grouping of cases by analogue and theme
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SECTIONIII | THEMES AND ANALOGUES

IIA | Theme 1: Pricing Externalities

Oneof the mostvexing problems that corporations deal with inresponse to ecosystemand
naturalresource challengesis whetherand how to incorporate ecosystem valueand risk into
the company’s financials. Firms recognize that ecosystem resources hold strategic value, that
damaging them creates externality costs, andthat a lack of them may present regulatoryor
productionrisksin the future. However, given the absence of external markets for most
ecosystemservices and the highdegree of uncertainty regarding their future states, firms rarely
have good methods of pricing the value of or risk posed by ecosystem services. This section
draws lessons from carbontaxing and shadow pricing, two mechanisms designedto help
corporations placean internal “price” on carbon that better reflects the negative externalities
or negative effects of a product or activity not captured monetarily.”* Carbon pricingis used to
address greenhouse gas emissions,” the principal driver of anthropogenic climate change.

Inthefirstdecade of the 2000s inparticular, addressing the external costs of carbondioxide
emissions was animportant topic. Governments and companies widely discussed putting a
price on carbonemissions, and some enacted such prices. The operational carbon prices
implemented more recently by Microsoft Corporation (Microsoft) and The Walt Disney
Company (Disney), illustrate different but related carbonfee applicationstrategies. The
examples of Royal Dutch Shell (Shell) and Google, Inc. (Google), on the other hand, illustrate the
applicationof a price on carbon emissionsinthe analysis of futureinvestments as opposed to
currentbusiness operations. This second approachis forwardlooking andtherefore does not
involve actual flows of money or emissions of greenhouse gases at thetimethattheshadow
pricingtoolis employed. The benefits and challenges of carbon pricing via these two methods
arediscussed, followed by the potential for application to corporate freshwater strategy.

Natural Resource Challenge: The negative externality and true cost of carbon dioxide emissions
is notincorporated into the financial cost of business operations. The application of a feeon
actual or projected emissions of carbondioxide can be used as a tool to internalizeand
monetize the externality cost of greenhouse gas emissions.

aThroughout this paper, the terms greenhouse gas emissions, carbon, carbon emissions and carbon dioxide
emissions are used interchangeably.
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IAi | Analogue: Carbon Taxing®

Emissionstaxes aretypicallyapplied per ton of actual carbon emitted. The number of tons
emittedis calculated via “carbonfootprinting,” whichapplies carbon emission factors to
records of carbon-emitting activities, suchas gallons of gasoline burned, passenger-miles flown
or kilowatt-hours of el ectricity used. The level of thetax canvary widely among taxsystems.
Similarly, thereis a wide range of estimations as to whatthetrue cost of carbonis that should
be used as the externality cost (thetax) insuch systems.

Organization: Microsoft
Brief summary: The Microsoft carbon neutrality pledgeis rooted inthe company’s

acknowledgement that the “alarming” trajectory of climate change indicated by the scientific
data demands a “comprehensive and global response.”** Announced inMay 2012, Microsoft
pledged to become carbonneutral by the end of their 2013 fiscal year in July 2013. In addition
to continuing to improve its own greenhouse gas emissions footprint through efficiencyand
renewable energy investments, Microsoft designed a carbonfee that will apply to all offices,
business airtravel, data centers and software development labs across more than 100
countries.” Microsoft uses the carbon taxto fund the purchase of renewable energy credits
and carbonoffsets to achieve neutrality. Microsoft’s tax is applied at a relatively granular | evel
inorder to engage atthelevel of decision-making.

Microsoftis measuring carboninvarious operational buckets, including plugload (el ectricity
used) and business travel on a per-mile basis. The company then offsets each category by
purchasing renewable energy certificates (RECs) for el ectricity and carbon offsets for travel.”
The pricecharged foreachunit of carbonemitted by a business team will be based on the cost
of carbon offsets and RECs, thereby moving towards full cost accounting for emitting
activities.”’

Results: According to one observer’s estimate, the Microsoft carbon fee could raise about S50
million to investin carbon offsets and RECs by 2020.%® Additionally, Microsoft expects to realize
a number of co-benefits as a result of taking this sustainability step, includingoperational cost
savings through efficiencies, empl oyee engagement, consumer goodwill, andattentionto
Microsoft’s own carbon management tool offerings. Microsoft’s leadership also views this
initiative as anopportunity to be proactivein light of a potential globalcarbon policy.”

b Using a tax to incentivize reduced carbon emissions is one of the more simplistic systems to achieve emissions
reductions, although carbon trading has tended to be more politically popular and therefore more widely
implemented by governments around the world.
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Organization: Disney

Brief summary:In 2009, Disney started taxing its business units according to their proportional
contributionto the company’s total direct carbon dioxide emissions footprint. The tax charged
per business unitis calculated from the unit’s projected increase or decreaseincarbon
emissions overa five-year period. Thetax remains in effectin 2013**andthe company is
currently working towards a goal of zero net direct greenhouse gas emissions.**

Results: Money generated by the tax, which has ranged from $10-20 per ton, is placedin a
“Climate Solutions Fund” thatinvests in offset projects around the globe. The Fund has beenin
existencesince 2008. Offsetinvestments are focused on forestrestorationand protection
projects and are madeinpartnershipwith major environmental organizations including
Conservation International and the Nature Conservancy.>” The tax program has raised about
$35 millionto date and offsets purchased using the funds contributed to Disney reducingits net
greenhouse gas footprint by halfin 2012 relative to 2006.>

lAii | Analogue: Shadow Pricing

According to the European Commission,** a “shadow price,” also known as the “accounting
price”is “the opportunity cost of goods, generally different from actual market pricesandfrom
regulated tariffs, [which canbe] used in project appraisal to reflect better the real costs of
inputs to society, and the real benefits of the outputs.” Shadow pricing can be applied to both
economicinputs and outputs. Shadow prices area means toinclude the externality costs of
carbonemissions as a consideration when evaluatingcapital investments and long-term
expenditures, thereby making carbon-intensive project alternatives | ess attractive investments.

Organization: Shell

Brief summary: Shell launched its carbon strategy inthe late 1990s after determining thata
carbonprice would be a reality insome parts of the world inthe near future, andthat both
climate change and the policy responses to it would materially affect Shell’s business. One pillar
of the Shell strategy isto apply a shadow price of carbon during all new project evaluations.®
The companyadds a per-ton price of carbon dioxide to project costs based on emissions
projections. Theshadow priceis setinternally according to the company’s appetite for risk due
to carbon andisre-evaluated as needed. The priceis notsetaccording to Shell’s assessment of
the true costof carbon, nor doesitrepresentthe company’s estimate of a future regulatory
priceon carbon.
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Results: Morethan a decade afterinitial implementation of the carbon shadow price, Shell is
still using this approach. The company has simplified the application of the priceto usejustone
price of S40per tonne, regardless of project location. Previously, the shadow price had
differentregional values based on regulatory context. Instead, the $40 priceis now applied
universallyandsensitivity analyses are done to test the effect of the price on the decision to
investin aprojector anyassociated emissions mitigation strategies.

In our conversation with one of the leaders of Shell’s carbon strategy, * we learnedthat the
company has sought to simplifythe price to makeit more effectiveandclear as a management
tool. Further, he believes thatthe shadow price has been effectiveasadriver of investmentin
mitigation, asithas successfullyincentivized mitigation activities up to the cost of $40 per
tonne. The shadow price has also made someinvestments sufficiently unattractive that Shell
did notundertakethe projectatall.”’

Organization: Google
Brief summary:In 2007, Google announced a new carbonshadow priceto beused when

evaluating power purchase costs for new data centers.*® Theintentis to calculate a more
accurate cost of power, particularly when conducting site s election. In anticipationof carbon
regulation, by applying a shadow price Googleis reducing the financial risk inherentincarbon-
intensive energy investments, which maybecome more expensivein the future. Carbon
shadow pricing puts renewable energy on a more level playing field. *°

Results: Googleappliesa shadow pricetoits power purchase agreement (PPA) cost analyses.
The usual 20-year life of a PPA creates significant uncertaintyas to whatthe energy market will
look like over the life of a contract. Google has chosen to purchase wind-generated renewable
energy as oneway to lock-ina known power price and avoid a future cost of carbon emissions.
Googleevaluates the PPAover its lifetime using a price of carbonthat ranges from $50to $200
per ton.*® Adding this shadow price makes the renewable PPAa more attractive investment
thanitwould otherwise appear without assuming a future price of carbon. By signing long-term
PPAs, Google helps to bring new renewable energy sources online by providing a guaranteed
customer and helping to assume much of the risk of constructing a wind farm.**

llAiii | Lessons Learned
Experiments with internal carbon pricingschemes have had mixed environmental and financial

results. Whatis consistentacross all the pricing schemes is an attempt to incorporate
externality costs to give a more complete picture of the true cost of operations. The use of this
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pricevaries from understanding the cost that future external markets mayimpose to estimating
the value of therisk of emissions-intensive operations. While Disney and Microsoft, can placea
specific number on the amount of money generated by their policies, itis harder to tell if and
how Googleand Shell are able to quantifysuccess. In theory, they could quantify the total value
of investment dollarsinfluenced by their respective shadowprices or how many tons of
emissions have been prevented by changing one project typeto another orundertaking
mitigation activities as a result of the shadow price. However, with or without a numberthe
most notableimpact of a pricing scheme appears to be the changeinmindset that comes with
assigning valueto a previously unvalued environmental cost.

Microsoft states, “Even as we devel oped our strategy, theinitial discussions within our
company havealreadyserved as a catalyst for drivingdeeper dialogue and analyses that should
resultinimproved efficiencies and more sustainable practices.”* The company also cites
desired indirectimpact on employee engagement, consumer goodwill and attentionto
products likeits carbon managementtool. Similarly, Disney’s use of a carbontax as afocusing,
rather than justa marketing, tool is evidenced by the fact that thoughinternal carbon efforts
beganin 2006, theinternal taxwas not publiclyrevealed till 2009.* The ripple effects within
the organizationgo beyondthe Conservation Fundto theintroduction of alternative fuel
vehicles, retrofits to Resort trains to run on Disney restaurant-sourced biodiesel, lighting
upgrades and data center efficiency.** One majordifference between the funds is that the
Microsoft chargeis applied per ton of carbon and the Disney feeis a proportional amount of
the total thatthe company decides to puts into the Conservation Fund. Microsoft business units
therefore have clearer incentives to make incremental carbonemissions reductions, meaning
thatemployee behavior changeis morelikelyto beseen atlower levels. The difference
highlights thatthevalue of anexternality monetization mechanismis best viewed througha
comprehensive lens of the proposed policy’s impact not onlyon carbon butalso on
organizational culture and co-benefitsinother areas, not the least of whichcan be monetary

savings.

lAiv | Application to the Corporate and Water Context

Though no previous cases of internaltaxing or fees or shadow pricing applied to water were
found, theteamfeels that pricing schemes have high potential for successful applicationacross
a variety of corporate contexts to address water challenges. Though the price on natural
resources can be subjective and difficult to define, once chosen, a pricecanbefairlyeasily
inserted into existing corporate accounting systems and processes. Thereare alsoprecedents
beyond carbonin transfer pricing and other areas not explored by this paperthatcan serveas
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guides asto howtoimplementa price on eco-externalities or corporaterisk. Ingeneral, a
shadow priceis operationallysimpler to putinto practicethanis a fee system. Whereas a water
tax would involve deployment of management systems to trackwater consumptionandapply
the fee ata decision-relevant level, shadow pricing at theinvestment phase would be applied
based on proposedalternativeinvestments estimated to use or impact water resources in
different manners. Because no retroactive measurement or fee collectiontakes place, the
planning and implementation burden across the organization of a shadow pricing policy is much
lower.

Thatsaid, applying either pricing either scheme to water would be somewhat more complex
thanitis with carbon. Of the major differences between water and carbon discussedin this
paper’s introduction, the differences mostrelevant to pricing are localized value and uncertain
future availability. Unlike carbon emissions, water does not have the samevalueacross
locations in terms of either value per volume or value per level of quality. In other words, while
a singlecarbon price can exist across a multi-national firm, water values are mostappropriate
ata watershed orbasinlevel. Further, carbon dioxide has similar impact andtherefore
externality costanywhere, whereas water comes indifferent qualities andrelative quantities,
affectingitslocal ecosystem or usevalue. In addition, although itis not easy to predict future
carbonmarket prices, itis even more uncertain what future value should be placed on waterin
different settings. Unlike carbonemissions, whicharelargelytied to fossil fuel consumption and
its economicdrivers, seasonal and climaticvariability make future water availability, and
thereforevalue, extremely difficult to forecast.

The firstimplicationfor firmsis thataninternal water price would have to be set to multiple
valuesindifferent geographies dependingon the characteristics of the local water supply and
how the firm uses water as a resource. For example, a manufacturingcompany like Dow with
water-intense operationsin a few key sites could potentially seta shadow price for future
investments at major manufacturing sites according to the level of water scarcityatany
particularsite. Amoredisperseretail organization witha lighter water footprint might find it
more useful to implementa commonwater use fee to incentivize individual stores to install
rainwater catchment systems or widely applicable water efficiencytechnologies.

The second implicationis that theactions generated by atax or shadow price would haveto be
much moreclosely tied to thelocal area to achieve an ecologically relevantimpact. For example,
were a water tax system extended to the Microsoft model, whereby taxrevenues are used to
offset the environmental impact, water “offsets” funded by the tax would need to take place
within the same basin. Funding “payments for ecosystem services” (PES) projects, which are
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discussed in Theme 4 of this paper, would be one potential way to use such funds to achieve
something like the water equivalent of carbon neutrality.

Finally, because water availability and scarcity are difficult to predict on an annual and multi-
year basis, prioritizing water-based investments based on highly uncertain estimated future
availability would add another layer of complexity. In Theme 4: Preparing foran Uncertain
Future, various analogues that could supplement a water fee to hel p organizations deal with
this future uncertainty are analyzed ingreater depth.
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llIB | Theme 2: Allocating Resources & Prioritizing Projects

How to allocateresources forand prioritize potential courses of action is arelated but distinct
challengeto valuing andpricing ecosystemimpacts. A price allows quantitative comparison of
various courses of action and provides a basis for incorporating action into established
budgeting and operational procedures. However, it is not always easyto gather sufficient
informationor make all the calculations necessary to determine a price, letalone the most
efficient or feasible course of action. In addition, inlarge decentralized organizations, thereis
often a lack of authority or capacity to take actions atthe local level. This sectiondescribes
threedifferentallocation and prioritization mechanisms—internal trading schemes, green
infrastructure portfoliostandards andinfrastructure managementincentives —thatare
designed to helporganizations overcome these challenges of effectively using a price to guide
action.

Internal trading schemes are one way to allow more decentralized distribution of responsibility
for addressing natural resourceissues by letting different business units or departments usea
market-like system to make decisions about theirindividual action plans. In addition, trading in
a creditsystem could have the advantage of skipping the pricing challenge all together by
letting theinternal “market” effectivelyset the price for the company. Experiments with
internal trading mechanisms by Royal Dutch Shell (Shell)andBritish Petroleum (BP) are used to
explorethe opportunities and challenges of using trading ata corporate | evel.

Green infrastructure portfoliostandards (GIPS) are another way to allocate res ponsibility across
a decentralized constituencythatsimilar to tradingschemes, allowfor anoverall goal to be
reachedina flexible manner. The work of the Center for Neighborhood Technology in Chicago
is used as an example case of how GIPS, whichareaninfrastructure-based version of the more
common Renewable Energy Standard, canbe used to scale up investments in sustainability in a
cost-effective manner.

Finally, the case of a stormwater reductionincentive programinstituted by the City of
Philadelphiais used toillustrate the use of incentives to encourage behavior changeinhome
and business owners without prescriptive or mandatory action. The leastrestrictive allocation
mechanism described in this section, the Philadelphia program seeks to set the right conditions
for actorsto voluntarilyactto reduce theirimpact.
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llIBi | Analogue: Internal Trading

Natural Resource Challenge: How to allocate and prioritize financialinvestments by evaluating
competing courses of actionwith theinclusionof the cost of carbon.

Organization: Shell

Brief summary: Shell Oil started its capandtrade systemin 2000 with a three-year pilotinternal
tradingprogram runby the Environmental Health and Safety group within the Corporate Affairs
department. Thegoal of the Shell Tradable Emissions Permit System (STEPS) was to reduce
emissions of participating units by two percent below 1998 levels using declining caps on
permitallocations. Participationin STEPS was voluntary, and participatingunits accounted for
70 percent of Shell’s emissions in Annex 1 countries, as defined by the Kyoto Protocol.
Allocation of permits was based on each unit’s emissions history. Aconcurrentinitiative setting
a shadow price on carbon when evaluating future investments, which is discussed inthe Carbon
Pricing section of this report, supported the trading system andis stillin useinspite of the
terminationof the cap and trade program.*

Results: The STEPS pilot was onlypartiallysuccessful. Shell failed to meetits emissions
reductionandfinancial goals under the program, butitdidgainvaluable experience that
allowed itto participatein shaping external carbon markets. According to Shell, STEPS failed to
meet the targets for threereasons: First, participationin STEPS was voluntary. Units that could
easilyreduce emissions chose to participate and units that would bear a high costfor reducing
emissions did not. Theresult was anartificially low permit value that was not substantial
enough to incentivize business units to take action. Second, units indifferent countries could
not monetize trades fortax liability reasons, makingit hard to effectively put credits into use.
Third, halfwaythrough the pilot, some participating units asked for and received extra permits,
further weakening the utility of theinternal market by lowering prices even more and reducing
overall liquidity.*®

Butas a learning tool, the program gave Shell experiencein carbontrading priorto entry into
external carbon markets and generated awareness throughout the company as to the
importance of carbon reductions.”” After the STEPS experiment, Shell shifted its trading focus
frominternal to external atthe end of 2001 with the creation of the carbon desk within Shell
Trading.”® Shell was an early participantin the Danish and UK carbontrading programs prior to
the opening of the EU market, with the first EU trade occurringin2003.%
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Organization: BP

Brief summary: BP was thefirst oil company to publiclyrecognize the threat of climate change
ina speech by CEO JohnBrownat Stanford in1997.>° When BP set up its own internal carbon
tradingsystem, thefirstintheindustry, its goals were threefold. First, it wanted to gain
experience that might be useful were an external market to develop. Second, it wanted to show
thatthe trading method wouldbeless costly than a potential carbon taxinreducingemissions,
and third, it wanted to find the most efficient way of reducing emissions across business units.>*
In contrast to the Shell method of implementation, BP chose one representative from each
business unitto oversee trading rather than centralizing the responsibility within the
Environmental Health and Safety function. Managers alsohadaccess to a $25 million capital
fund thatwas dedicated for investment in emissions reduction projects.> The three-year
programranfrom 1999 through 2001. All business units globally wereincluded inthe
mandatory program. There were real rewards for those thatachievedtargets.”

Results: Thetarget of reducingemissions by 10 percentrelative to the 1990baselinewas
achievedseven years earlyin 2001, witha net savings to the company of $600 million.>* Des pite
this success, BP still ended theinternal tradingprogramin 2001 with the start of trading on
external European carbon markets.

lIBii | Analogue: Green Infrastructure Portfolio Standards

Natural Resource Challenge: How to guide allocation of financial investments to support
environmentally beneficial projects when those environmental projects do not compete as
strongly for capital as traditional projects.

Organization: Center for Neighborhood Technology
Brief summary: The Center for Neighborhood Technology, a 34-year old Chicago-based

organizationfocused on urban sustainability, developed and is currentlytesting a green
infrastructure portfoliostandard (GIPS), whichseeks to | everage the recent success of state-
based renewable energy portfolio standards and apply them to stormwater management. The
overallintentisto pushcitiesto scale up investmentsingreen infrastructurein a cost effective
manner that ultimately reduces the volume of stormwater runoff into the sewer system. The
basicideaisthata certainportion of infrastructure investments must bein infrastructure that
meets designated “green” criteria. The portion of overall investmentis calculated based on the
amountitwouldtaketo createtheaggregate desiredimpact. Thus each person responsible for
making investment decisions has |leeway for deciding whereand how to spend the portion of
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the portfoliothat must meetthe criteria, butthe centralizedgoalis still achieved. This program
is currently being tested in two cities —Grand Rapids, Michigan and Milwaukee, Wisconsin.

Results: Although neither Grand Rapids nor Milwaukee GIPS's have produced a financial return
as yet, the financial benefits of green infrastructure versus grey infrastructure have been
realized inother instances across the country.™

Grand Rapidsisinthe process of pilotingGIPS ona 200-acre plot of mixed-use landthatlies
within a singledrainage area, where progress can be easily tracked. Grand Rapids is not unlike
other urban areas where thelikelihood of new development or redevelopmentis ratherlow. As
aresult, thesuccess of this GIPS pilot and others relies on the city's ability to make small
improvements over longperiods of time. In Grand Rapids, the Department of Environmental
Services has committed to a one percent reduction inrunoff volume eachyearover a ten-year
period. During thefirstyear of operation, the city plans to achieve this reduction througha
combination of porous pavement projects, a rainbarrel program forindividual households, and
parkway rain gardens.>®

Milwaukeeis currentlyatan earlier stagein the process, having justidentified two target
watersheds with historicalissues of flooding. The city is nowin the process of identifying the
baseline runoff volume and potential green infrastructure investment projects to meet the (yet
to be established) stormwater volume reduction targets.”’

llIBiii | Analogue: Infrastructure Management Incentives

Natural Resource Challenge: How to incentivize property and land management practices that
reduce undesirable stormwater runoff.

Organization: City of Philadelphia

Brief summary: Priorto the summer of 2010, Philadelphia assessed a stormwater feeto all
commercial properties based on property size. In July 2010, the Philadelphia Water Department
switchedfrom assessing stormwater fees basedon lotsizeto charging basedon a ratio of
pervious to impervious surface. The change created an incentive for homeowners to maximize
pervious surface and minimize runoff-causing infrastructure. The new policy appliesto all
public and private landowners except residential buildings with four or fewer units.”® Itis being
phasedin over the course of four years, as the fee transitions from 100 percent meter-based to
100 percent parcel-based by July2013.> Impervious surface area on large parcels of landare
calculated using Geographic Information Systems (GIS)tools, while smaller parcels are
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calculated using a standard 85 percentimpervious area for developed properties and 25
percent for undevelopedsites. This means thatanaverage property with 10,000 square feet of
impervious surface would experience a stormwater fee of around $100 per month. Fees were
determined by calculating the total stormwater fee requirements, mapping the total grossand
impervious surface area, and attributing a revenue multiplierto each (20 percent for gross area,

80 percent for impervious area). Ultimately, this created a program that was revenue neutral.®

To encourage propertyowners to adopt better water management practices and to reward
thosethatalready implemented such practices, the City of Philadelphia approved a variety of
creditsandincentives to facilitate changein response to the new stormwater policy. For
example,an Impervious Area Credit to defray costs of higher stormwater fees can be earned by
developing a stormwater management planthat manages thefirstinchof runoff froman
imperviousareaona site.”" AGreen Roof Tax Credit incentivizes green roof construction
through a Department of Revenue program that subsidizes 25 percent of thecostto install a
green roof up to $100,000, applied against Philadelphia’s Business Privilege Tax liability.®
Significantly, notallincentives are monetary in nature. New property development on sites
over 15,000squarefeet thatreduces connected impervious surface area by 20% percent or
more can effectively decrease permittingtime by getting waived from Flood Control and
Channel Protection requirements.”

Results: Parcel managementincentives created by stormwater fees are now moreclearly
aligned withtheroot cause of the stormwater problem. However, itis too earlyto tell how this
new policywill affect stormwater trends inPhiladelphia for several reasons. First, at the time of
writing, parcel-based billing was still in the process of implementation.** Second, businesses
likely to experience the greatestimpact fromthe policy shift are the same businesses with the
greatestinertia. These businesses own vast parcelsof land representing large capital
investments, andthe decision to implement stormwater reduction measures will requirea
significant amount of consideration. Finally, climatic patterns create significant variation in
rainfall fromyearto year. Decades of data willneed to be collected before any reduction trend
is visible.

Intheshortterm, proponents andadvocates of the policy have brought up several possible
secondary impacts of the stormwater policy. Since the property owner is ultimately responsible
for paying the stormwaterfee, the changeis expected to increase some property values while
decreasing others due to changesin expected long-term operatingcosts. Private, non-
residential parcels are expected to experience a $190 milliondecreasein valueleadingto an
estimated decrease of $3.9 millionin property taxrevenue.” Overall, the changein property
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tax revenue will be minimal, since a number of sites will increasein value due to decreased
stormwater fees.*®

llIBiv | Lessons Learned

A number of lessons can belearned from the Allocating Resources & Prioritizing Projects
analogues. First, as will be discussed again inmanyanalogues, all theinitiatives had high-evel
support from organizational leaders that allowed foradoptionand implementation.

Second, the cases demonstrate the importance of ensuring effectiveimplementationonce the
decision to go forward with theinitiative has been made. Beyond the basic challenge of
deciding which outcomes to prioritize, the arguably greater challenge is getting the designated
business units or parties to execute the desired action. Different methods of ensuringaction
differ in the degree of flexibility inwho makes decisions and what methods are used.

The two trading examples are both verydecentralized interms of who makes decisionsand in
specifying whatactions are to be taken to achieve desired outcomes. However, as a comparison
of the two trading program shows, a lack of accountability is counterproductive. One of the
primary reasons identified forfailure of the STEPS program at Shell was the voluntary nature of
the program. In contrast, reasons that BP cited as contributing to program success included
mandatory participation, as well as business unitinputin creating a flexible, appropriate system
design, transparent reporting of results and enforcement of stated penalties for non-
compliance.”’

The GIPS programs in Milwaukee and Grand Rapids ensured implementation by giving
centralized decision-makingauthority to a smaller set of people. However, this group of people
had greatleewayindeciding how to go about meeting overall standards. Attheother end of
the spectrum, Philadelphia’s stormwater incentives dictate the exact action desired, but leaves
the decision-maker role completely unspecified and voluntary. Atits core, thesystemisa
method of incentivizing, without mandating, a desired management action by changing the
cost-benefit analysis for property managers. The “business unit” in this caseis theresidential
lotand the “manager”is each landowner. Thesystemisatonce more specific than the previous
two analoguesinthatitdesignates both the exact placeandtype of desired action, butatthe
sametimeless prescriptive because thereis no obligation foraction on the partof any single
lotowner.
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Second, the allocationandprioritization theme reveals the significance of sustainability
initiatives to development of future strategy and for preparation for potential future external
environmental markets. Shell used the internal pilot trading system as away to influence the
design of its first carbon deskwithin Shell Trading in2001 and to prepareitself fora probable
future external carbon market, which eventuallydid beginin2003.% Shell has since maintained
its status a first mover in the space by makingthefirsttradein California’s new cap and trade
carbonmarket on August 29, 2011.%° Using the credibility gained through demonstrable
internal action, both Shell and BP were ableto be active participantsinthe debate on design of
external markets.

The GIPS and Philadelphia stormwater initiatives are both precedents for greater use of green
infrastructureand more broadly, for innovative realignment of policyincentives to promote
actions which contribute to both financial and environmental goals. All three are good
examples of how addressing current natural resource challenges can bring together multiple
stakeholdersinnew arrangements and partnerships, an experience which canthen be
leveraged inother areas.

lIBv | Application to the Corporate and Water Context

Becauseallocation of responsibility forand prioritization of projects is in many ways at the
heartof program design and execution, the lessons learned from the analogues in this theme
havean array of applicationsincorporations and to water management. Existing corporate
accounting, resource sharing or investment guidelines andincentives could be adapted to
implementtrading, portfolio standard or resource useincentives related to water use. Likeany
case of water management, special considerationwould have to be given to thelocal, non-
fungible nature of water as a resource. For example, an internal trading scheme would likely
haveto bescaled to a basin-level cross-business unit credit systeminorderto be meaningful.
Portfoliostandardanduseincentives, however, could be more flexibly applied (e.g., a
requirementthata percent of annualcapital expenditures be “green;” or reduced internal
transferrates forcertain resources ifwater efficiencyimprovements are made) to centrally
promote sustainable actionwhile allowing forlocal prioritization of best use.

In spite of the difficulties of measurementand tracking, substitutabilityand uncertainty, the
real challenge of applying the analogues inthis, or any, of thethemes is one of commitment.
Corporations must recognize theimportance of water and prioritize sustainable water usein
operations and corporate strategy. Though many corporations recognize water issues, feware
dedicating substantial human and monetary resources to address them. In some cases, this is
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notdueto a lack of desire, but to financing systems andrules designedfor very different
purposes that can be barriers to project financing. Unlike the Center for Neighborhood
Technology, whichreceived Environmental Protection Agency funding for its GIPS program, or
the City of Philadel phia, which as a public sector entity has a more flexible set of policysetting
justifications, corporations have to find ways of reallocating or raising money that has
traditionally gone to uses aimed to maximize shareholder valuein the near term. Analogues
thatexemplifydifferent ways that corporations have overcome this financial challenge are

explored in Theme 3.
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llIC | Theme 3: Financing Projects

Evenif corporations are able to overcome the challenges of valuing and prioritizing responses
to natural resource challenges, the unusual nature of some environmental mitigation projects
often presents theadded difficulty of tryingto secure dedicated or supplemental internal or
external financing to implement the chosen response. This section examines different ways that
institutions have tried to overcome various project financing barriers, from access to external
capitaltoinclusioninongoing budgeting and workarounds for inflexible project approval
hurdles.

Some of the most common examples for overcoming environmental project financing
challenges are found in energy efficiency projects. Energy efficiency projects are often ideal
candidates for innovative external andinternal project financing because althoughthey face
many of thecommon barriers to financing, they often have high rates of return and quick
payback periods that make crossing these barriers easier to justify. Ahigh initial capital outlay
requirementcan bea barrier to project development when competing for a slice of budgets
thataretypically focused on continued operations and canallocate onlylimited funds to new
capital investments.”® Johnson Controls, Inc. (Johnson Controls), a leadingprovider of
equipmentand services for building energy and security systems, has devel oped financing
solutions that makeinvestinginenergy efficiency more accessible as part of the set of services
they offer to their customers. The Harvard Revolving Fund is an example of a financing solution
with the potential to provide a long-term source of capital for energy efficiency and other
sustainability initiatives.

llICi | Analogue: Energy Efficiency Financing
Natural Resource Challenge: El ectricity and utility costs can be a significant portion of operating
costs formanycorporations. The projects required to address energy consumptionvia

efficiency upgrades may face difficulty securing internal or external financing.

Organization:Johnson Controls

Brief summary: Energy efficiencyrenovations and upgrades are crucial as energyprices rise,
butmajor suchupgrades are capital intensive. High capital costs make them attractive to put
off as institutions, propertyowners, and others leave the financing for a later budget cycle or
another personto tackle. Upgrades designed to reduce future costs, such as energyretrofits,
must compete with immediate maintenance demands for limited budget allocations. The
discrepancyinperceived urgency of maintenance, growth or environmental mitigation projects
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is a matter of perspective thatis closely related to valuation discussed inTheme 1 and which
often compounds the financing challenge.

As Johnson Controls has devel oped its portfolio of energy efficiency service offerings, it has
developed severalways to hel pits customers finance these projects. Table 2 provides a
summary of six of these options.

Table 2: Summary of Johnson Controls Solutions to Energy Efficiency Financing

Effective when long-term tenant occupies all ormost of a large building.
The owner of the building passes the cost of energy retrofits on to the large
Anchor Tenant tenantthrough an adjustmentto leasing terms. Energy bill savings derived
Financing”* by the tenant offset this additional |easing expense. This arrangement
allows the buildingowner to overcome the financing hurdle thatthe owner
must pay retrofits while the tenantis the entity reaping the savings froma
lower energy bill.

Through a PPA, a business enters a long term contract to purchase

renewable energy or heated or chilled water (generated by eithera high
efficiency heating or cooling plant) from a contracting firm.. The contracting
firm pays the up-front costs forinstallationas well as the ongoing costs for
operation and maintenance, but benefits from the long-term contract
structure

Power Purchase
Agreements (PPA)”
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Property-assessed
Clean Energy (PACE)
Bonds’*

Green Leases”

Performance-based
Infrastructure*’®

PACE Bonds werecreated as a mechanism to encourage energy retrofits by
circumventing potential barriers caused by buildingownership structure.
PACE bonds fund energy efficiency retrofits and renewable energy projects
through longterm (20 years) financing assessed through the property tax
bill. This ensures thatthetax lienremainsinplaceeveninthecaseofa
changein ownership, making it significantly more attractive to potential
lenders.

Seekingto address the conflictinincentives between the building owner,
who is responsible for makingcapital improvements and tenants, who are
responsible for payingthe el ectricity bill, green leases use three techniques
to incentivize tenants to conserve energy and water amongst other green
building practices:

- Triple-netlease: requires the tenant to payfor all taxes, maintenance, and
utility expenses for the property in addition to monthly rent. This effectively
shifts the burden of capital improvements andincentivizes the tenantto
prioritize energy efficiency when making improvements, because the tenant
canrealize the benefits of these investments over the lease term.

- Sub-metering: ensures individual tenants are directlyresponsible for the
water and energy they use, thus discouragingexcess consumption

- Capital cost pass-through: owners have theright to pass on to tenants the
capital costs thatresultinoperational savings. Since the tenants paythe
utility bills directly, they realize a return on investment throughthe energy
savings achieved.

Under this all-encompassing agreement, an energyservice company (ESCO)
assumes res ponsibility for all building operations andfinancial and
operating risk foran extended period of time. This type of agreement was
created to allowcompanies to focus entirely ontheir core competency,
while “outsourcing” all constructionandoperations to an ESCO thatis
qualifiedandfinanciallyincentivized to ensure energy efficiencyis
considered ateach stageinthe process.

Results: Since 2000, Johnson Controls’ energy efficiency solutions have reduced carbondioxide

emissions by over 13.6 million metric tons. Inaddition, they have generated over $7.5 billion in
savings fortheir customers.”” These financing mechanisms allow customers of Johnson

Controlsto reducetheiroverall energyusage without additional capital expenditures or debt.
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lICii | Analogue: GreenRevolving Funds

Green Revolving Funds (GRFs) are a return-oriented investment vehicle thatresults in both
financial and environmental benefits.”® GRFsinvestin energy efficiency enhancements and
decreasedresource use, whichinturn reduce operating expenses.” The costsavings fromthe
decreasedoperating expenditures pay back the GRF’s initial investment allowing for
reinvestmentinthe next wave of energy efficiency upgrades.® Payback periods for projects
funded by the Harvard fund range from oneto 10 years, atan average of fouryears.®'

Natural Resource Challenge: How to make the caseto investinenvironmental projects when
payback time horizons are often longer-term andreturns on investment can be lower relative
to other investment options. Adedicated funding pool creates a financing opportunity andcan
allow room to consider non-traditional investment objectives, suchas reducing environmental
impacts.

Organization: Harvard Revolving Fund

Brief summary: Harvard’s Green Revolving Fundwas founded in 1993 withan initial allocation
of $1.5 million.®? The purpose of this fund was to make investment dollars available to s pecific
projects thatsaved energy or reduced environmental impact and were projected to save the
university money in thelongrun. Thisfirstiterationof Harvard’s revolving fund had anannual
average savings of $880,000 with an annual ROl of 34 percent. ** Thoughdisbanded in 1998,
the Green Loan Fund (GLF) reemerged in 2001 as a $3 millionrevolving fund endowed out of
the central administrative budget.®* Thesuccessof the fundisreflected inthe factthatthe
University increased the endowmentto $6 million in2004 andthen doubleditagainin 2006 to
$12 millionin order to be able to finance more projects.® Therange of projects the Fund could
finance expanded in2007 with anincremental | oan offering thatfunded the cost difference
between “base code and sustainable design” of buildings using a life cycle costanalysis.** This
means thata building built using sustainable rather thanconventional construction practices
would receive anincremental loanto finance the green design premium, whichis often seen as
a barrier for propertyowners.

Results: Harvard’s revolvingloanfund has made a significantimpact on investments. The
average project payback period for GLF-funded projectsis threeyears, withan average return
oninvestmentof 29.9 percent. Aggregate savings overthe2001-2010 period total $4.8
million.*” Environmental outcomes include® reducing emissions by 217.7 million pounds CO,-
equivalent, saving57.47 milliongallons of water, andreducingsolid waste generationby 1.2
million pounds. Furthermore, as aneducational institution, energy efficiency and “green”
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projectsalsohaveanimpactbyillustratingto the university community thatgreen projects are
notonly feasible, butalsoimprove the bottomline.

llICiii | Lessons Learned

Securingfinancing for environmental projects with longer payback periods and lower returns
oninvestmentcan be challenging. However, as shown by the Johnson ControlsandHarvard
studies, there arefinancing tools available that can mitigate this shortcoming. Whatis
consistentacross the Johnson Controls energy efficiency performance contract financingand
the HarvardGreen Loan Fund is reducing the capital and debt burden of the project for the
implementing organization. To setup a revolving fund, a one-time commitment of capital is
required to create a funding source that will be self-perpetuating if managed wisely. Oncethis
initial financial commitmentis made, the need for sustainability projects to compete with other
funding priorities is eliminated. Similarly, with EEPCs, the need for ongoing capital investment
is minimizedthrough off-balance sheet financing and external means to raise capital.

EEPCs and other project financing services transfer theinvestment risks on to thosewho are
experts in energy efficiencytechnology, andtransfer the returns to more patientinvestors
willing to accepta longer time horizonfor payback. Revolving funds are a self-sustaining source
thatguarantees capital for special projects that would otherwise not successfully compete for
financingresources. Ultimately, these approaches to financing projects make sustainability
investments possible by creating an alternative avenue to source capital. However,
organizations may have constraints that limit their ability to take advantage of such financing
schemes. For example, accounting policies that allow for off-balance sheet financing and that
accommodate tracking therollover pool of money mustbein place. Thiswas notthecaseat
leastone of the organizations consulted during the course of this project, in which case thereis
anorganizational policyinplace that prohibits deriving benefits from an asset that is not
accounted for on the balance sheet.

lICiv | Application to the Corporate and Water Context

Given thevariety of financing projects analogues, there are several applications to corporate
water management. For starters, a revolving fund could be dedicated strictlyto water projects
thatareself-sustained based on savings generated from reduced water purchasing or
processing and usage costs. Thefund could be dedicated to one business unitor setup by a
central officeinorder to be accessible across the company. Another application of a revolving
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fund couldbeto broaden thecriteriato be a comprehensive sustainability fund with a potential
portfoliostandardthatensures atleasta certain level of investmentin water projects, des pite
their lowreturnrelative to energy projects. Othertypes of sustainability projects in the fund
portfolio, including energy efficiencyprojects, could provide the return on investment needed
to keep the fund alive. This “bundled” approach can help the portfolio achieve a targetinternal
hurdlerateof return.

Performance contracting is a more challenging analogue to applybecause projects that strictly
involve water maynot provide a return sufficient to attract third-partyinvestors. However,
contracting with a partner could be mutually beneficial as companies have varying costs of
capital. Alargercompany may be willingto enter into a 10-15year purchasing agreement for
water provisionor purification projects, givenits ability to take such along-term view.

Under anchortenant financing, a corporate-driven water leasing entity couldbe created to
disburse waterto various business divisions within a particularlocation, with the “anchor
tenant” beingidentifiedas the business process ordivisionwho uses the most water ata site.
By adjusting the leasing terms upward forthe “anchor tenant,” funds could be generated to
finance water efficiencyinvestments, whichwould enable additional cost savings to offset the
increased |leasing costs. However, this could be challenging as thereis often times no single
user of any allotment of process water, making it difficult to equitably i dentify the “anchor
tenant.” Manufacturing corporations vary widely fromthe traditional retailspace thatcan
better implement this type of anchortenantarrangement.

With a shared savings agreement, a water-focused third party ownership companycould be
created to provide capital to fund water efficiency projects. This ownership companycould
centrally manage all water-related assets andensure that efficiencyinvestments are made
strategicallyon a global basis, without burdening individual sites or divisions with the
requirementfor large capital expenditures and additional debt. As the ownership company
receives payment fromdivisions forthe savings achieved, the funds could be re-invested in
other areas of the business —similarto a revolving fundapproach. However, unlike building
management systems, whichare generally standardized, water efficiency measures canvary
between water applications, business divisions and manufacturing sites, makingit difficult to
centralize the function, while maintaining required expertise.

Power purchase agreements are already being applied to water in the form of contractor-

supplied high efficiency heating and cooling plants. However, this too relies on third party
contractorsandcould bedifficult to implementinternally inan organization.
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Property-assessed cleanenergy bonds are growingin popularity across the countryasa means
to improve energy efficiency, primarily of commercial properties. However, the PACE financing
model was designed primarily to fundenergy efficiency retrofits and small renewable energy
projects,anditdoes not s pecificallyaddress water efficiency. Consequently, PACE bond
legislation would need to be expanded before this concept could be applied to water inthe
corporate context.

Green leases could be applied to water by treating all business divisions as individual l essees of
water. Usingtriple-netleasing onecouldassigna costto water resources ata sitelevel and
then push that costdown to eachdivision to incentivize water efficiency atthatlevel. Sub-
metering could be used to ensure divisions are directly responsible for the water and energy
they use, thus discouraging excess usage. However, as discussedin the pricing theme,
developing a price of water couldbe a significantundertaking in a large organization. Further,
tracing water usage for sub-meteringis made complex by the many industrial systems that use
water multiple times overor that use water in both consumptive and non-consumptive ways.

Performance-basedinfrastructure could be used by creating aninternal group that manages all
construction, operations and maintenance of water resources, and is fully responsible for the
budgets thatrelate to theacquisition and delivery of water. However, separatingwater -
specific construction and operations from currently existing capital budgeting and facilities
management withinthe organization could be quite difficultandlikelyresultin lost efficiencies
elsewhere.
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ID | Theme 4: Preparing for an Uncertain Future

The lastset of analogues is tied together by an orientation towards mitigating therisk of an
uncertain future. Riskmanagementis presentinthe other analogues discussed, as climatic and
regulatory uncertainty areinherentin allsustainability challenges, but the following three

analogues are particularlyfocused on providing flexible res ponse mechanisms for the
protectionof futureresources. Payments for environmental services (PES) are perhaps the best
known of the three. In their basicform, they are payments to or incentives for landowners to
take certainconservation actions on their propertythat enhance desired ecosystem services
(e.g. freshwater provision). PES systems have gained significant tractionamong government
and non-profit entities, but corporate participation in PES markets is still nascent. Habitat
conservation banking is anotheranalogue that has achieved significant results in government-

established pilot studies, but as of yet had little useinthe private sector. Finally, portfolio
theory for conservation is an exciting, but untested idea devised by a set of researchers in

Indiana.

Although all the analogues that have been described are somewhat experimental in their focus
and application, this last set of analogues wouldinitiate decidedly more adventurous paths for
corporate adopters because they all requireaneven greater comfort with long-term views and
uncertain outcomes.

llIDi | Analogue: Modern Portfolio Theory

Natural Resource Challenge: How to prioritize which habitats and watersheds to preserve and
conserve to ultimately manage for maximum diversity and water availability.

Organization: University of Illinois
Overview: ModernPortfolioTheory (MPT) is a standard tool for reducing financial risk.

Increasingly, conservationists and scholars are exploringthe possibility of using MPTto address
climate change-related risk and uncertainty. Researchers at the University of Illinois at Urbana-
Champaign applied MPT to optimize spatial targeting (i.e., to better select priority areas) for
conservation activities in the Prairie Pothole Region (PPR)¢ of the US. Using MPT, they were able
to determinetheallocationthat would maximize conservation returns fora given level of
uncertainty or minimize uncertainty fora given expected level of returns.®

“The US portion of the Prairie Pothole Region includes portions of Montana, North Dakota South Dakota,
Minnesota and lowa. Although not considered in the study, the PPR also extends into Canada.
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MPTis adapted to conservation by usingspatial covariance of ecological conditions to target
specific conservationandrestoration investments. The case studywas conducted onthe64-
million acre US portionof the PPR, a key breeding ground for manymigratory birds. The Fish
and Wildlife Service hopes to quadruple the acreage of protected landsintheregion, with a
starting base of just over three millionacres.

The authorsdivided the PPRinto three sub-regions and analyzed habitat quality and average
conservation costs per acre underthree different potential future climate scenarios. They then
assigned a probability to each scenario andused MPT to find the most efficient land portfolio
from a pure benefitanalysis and from a cost-benefit perspective. In other words, they find the
portfoliowith the highest expected habitat quality or the highest quality per dollar investment
for a given amount of risk.

More common methods of diversification select for diverse biophysical or climatic
characteristics (currently or in a future climate scenario), but do notinclude covariance of
ecologicaloutcomes. Incontrast, MPT uses joint probability distribution (means, variances,
covariances)of outcomes on all possible assets to select the portfolio that most efficiently
manages risk. For example, inthis study, the Easternsub-regionis expected to do better, or
retain more biodiversity, when the Central sub-region is expected to relatively poorly. Inother
words, the Easternand Central sub regions are negativelycorrelated. Depending on the climate
scenario, shifting conservation investment from one of these areas to the other reduces risk.

Results: The PPR studyfoundthat current conservation investments are surprisingly efficientin
the “no climate change” scenario, but much less efficientin a climate-changed future. Using
weighted probabilities of each climate scenario, the team found that MPT, rel ative to simple
diversification, would resultin 15 percent higher conservation value per dollar spent for the
samelevel of risk, 21 percent | ess uncertainty over the benefits of conservation investments
and six percent greater benefits.”

As the study istheoretical, itremains to be seen how the US Fish and Wildlife Service and other
organizations will respondto the results. However, the authors do see significant potentialfor
MPTto be used to reduce uncertainty of future ecosystem service benefits from land policyand
investmentinitiatives.
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llIDii | Analogue: Payments for Ecosystem Services

Natural Resource Challenge: How to devel op incentives sufficient to persuade landowners to
takeactionto conserve natural habitats fora desired environmental management outcome.

Organization: SABMiller
Overview:In 2008, SABMiller partnered with The Nature Conservancy (TNC) to create a water

fund aimed at protectingwater quality for both business and the eight million residentsin
Bogota who are provided water by the Chingaza and Sumapaz national parks.’* In this system,
downstream buyers payintoa fundthatgoes on to subsidize theimplementation and use of
watershed best management practices. Buyersinclude municipalities, water treatment facilities,
governmentagencies and private corporations. Transactions are voluntary and are performed
under the expectation that paymentinto the fund will generate long termreturnsin theform
of better watershed health and corresponding increases inwater availability and quality.
SABMiller has 6 breweries and 5 bottling facilities spread throughout Columbia, and is thus
directly concerned with the volume and quality of freshwater available.*

The established water fundfocuses on several initiatives that preserve water availability and
quality:

o Reforestation: Reforestation and re-vegetation efforts are critical to preventing erosion.
Areas thathave been deforested canbereplanted to prevent further sedimentation
whileallowing fora returnto a natural environmental state.

e Higher Quality Cattle: Higher quality cattle produce more milk from fewer cows,
reducing the need to create additional grazing land. Maintaining forested land leads to
lower |levels of sediment erosion than when land is converted to grazing.”

e ParkRangers:Many TNC projects include training park rangers to support the national
systemin the hopesthata more educated ranger population will increase enforcement
and decrease the overall number of acres harvested.>

e Park Protection: Projects often include fencing off of headwaters and riparian areas to
provide additional protection for ecologicallysensitive areas. These are generally
considered best management practices for payments for watershed services systems.”

e Diversified Livelihoods: One strategy used by a number of payments for watershed
services projects is theintroduction of diversifiedlivelihoods to compensate for the
potentially negativeimpacts of reducedagricultural acreage. Examples include
introduction of guinea pigfarms or organic vegetable gardens.*

e Community Education: Educationis animportant strategy foranypaymentfor
environmental services system. Creating and expandingknowledge within local
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communities can help create support and understanding forhow to best protect critical
ecosystems.

Results: Initially, the fund received $150,000inseed funding from SABMiller. Within a year, the
fund had raised over $1 million including over $300,000 each from the Inter-American
Development Bank andthe Bogota Water Company.”” The fund hopes to raise another $60
million overthe next 10 years, and estimates are that municipalities could save over $4 million
annually by investing in upstream watershed protection.’® At the same time, the fund is
expected to reduce the need for sediment-drivendredging activity andinvestmentin additional
water treatment facilities.”

llIDiii | Analogue: Habitat Conservation Banking
Natural Resource Challenge: How to use proactive partnerships to address the fact that
Endangered Species Act (ESA) regulations protect habitat for endangered species, butcan be a

disruptive and expensive wayto protect species once on the brink of extinction.

Organization: GopherTortoise Pilot
Summary: Regulation to protect threatened and endangered s pecies can significantly disrupt

forestand land managementschemes.'® Forest management, including stewardship and
timber harvesting, is particularlyatrisk of disruption from s pecies regulation. Stemmingfrom

' Habitat Conservation Banking (HCB) involves protecting specific

wetlands mitigation tactics,
habitatin onelocation in exchange for undertaking forest managementactivities in another.'®
Landowners on qualified land are allotted “credits” that canbe transferredto forest managers
or land developers and used to comply with the habitat destruction mitigationrequired in
Endangered Species Act’s Section 10.'* The objective of these types of initiatives is to
“mitigate the effects human activities have on endangered species while creatinganeconomic
driver to incentivize the perpetual preservation of the habitat.”*** The US Fish and Wildlife
Service (USFWS) approves landowners to sell credits to project developers seeking mitigation

for listed or at-risk species.'®

Federal regulations protecting species listed on the ESAare cumbersomeand canthwartland
managementactivities and development. Far simplerandless burdensomeis managing for
speciesthatarenotyetlisted, butaretrending toward threatened or endangered status —
called “pre-compliance.” Through pre-compliance habitat programs, landowners, government
agencies, and businesses can take preemptive mitigationactions for species of concern priorto
their listing under ESA. These mitigation activities would be accounted for as conservation
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creditsto besoldto project developers who areinterested inmitigating future environmental
risk of a potential ESAlisting. These credits canbe used toward meeting regulatory
requirementsifandwhen thespeciesis later listed under the ESA. When sellingcredits,
landowners contractually agree to manage theirland to meet the specific habitat requirements
of the species of concerninperpetuity. The opportunitywith such conservationcredit
programsis the potential to proactively contribute to the necessary conservation efforts that
may 1) prevent species listing overall, 2) avoid the high compliance costs to meet regulatory
standards under the ESA.

Pre-Compliance Conservation Banking: The World Resources Institute (WRI) and Advanced
ConservationStrategies (ACS) are developing a pilot conservation marketplace for the gopher

tortoiseinits non-federally-listed range of the Southeast United States.'®

Thepilotisintended
to serveas amodel for “advance mitigation” markets for candidate s pecies—a concept that has
gained considerable attention nationwide as a potentialconservation and conflict resolution
strategy for species like the sage grouse and lesser prairie chicken, and thatis the subject of

proposed rulemaking by the USFWS.*”’

Pre-Compliance ConservationBankingis intended to be a proactive approach to manage for
biodiversity and ESA “candidate” species. Thisapproachistaken beforea speciesislistedasan
endangered species and isintended to protect the species before regulation and compliance
frameworks are established.'® Pre-compliance conservationis a proactive approach to
environmental risk management that can harness the power of financial payments for

109

biodiversity conservation.” The ACS and WRIteamis currently piloting this marketplacein

Georgia with the Gopher Tortoise.

Preliminary Outcomes: The environmental impact of this conservation mechanismis clear—
preventingthelisting of species on the ESA. By creating a market for habitat conservation,
landowners are given a financial incentive to setaside tracts of land for protection.

Federal and private developers, in particular, are poised to benefit from sucha localized trading
mechanism. By preemptively reducing theriskthat development projects will be thwarted by
federal regulation from ESAlisting, these entities willbenefit from successful project
completion and reduce losses from unfinished orabandoned development.
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llIDiv | Lessons Learned

In some ways, the principal lesson from the Theme 4 analogues is a reflection itself of theidea
of the overall project—that practical solutions canbe found by creative adaptation of existing
ideas andtools for new purposes. However, while many of the analogues in earlier themes
involved adapting from the startingpoint of existing corporate systems and mechanisms to
sustainability or existingsustainability management policies to new applications, the analogues
in Theme 4 emphasizethatthereare potential lessons to belearned frominitiatives thatare
even further afield from customary corporate or sustainability contexts. Whetherits taking
financial managementtools from Wall Street to the prairies of the Midwest or a corporation
like SABMiller joining forces at thelocal level withentities like the Inter-American Development
bank, theseanalogues are evidence that scientists, policy makers and corporate managers are
increasingly willing to cross traditional sector boundaries to design programs or form alliances
to better meet common goals. Moreimportantly, these cases illustrate a willingness to accept
uncertaintyanduse judgment to balance multiple prioritiesinorderto act proactively to
mitigate futurethreats.

IDv | Application to the Corporate and Water Context

The analoguesinthis sectionhave varying potential for application in the corporate and water
context. Taken literally, lackof data and public sector support would likely impedeideas like
modern portfolio theory or pre-compliance banking applied to watershed protection at the
corporatelevel. However, ata more general level, the underlying principles could provide
corporations with new insightinto possible future water availability and managementscenarios.

For instance, although data about probabilities for water scarcity indifferent geographies under
different climate outcomes mayexist for certain watersheds, corporate access to this data or
ability tointerpretits variances and covariances is probablylimited. In addition, necessary data
aboutthe cost of water managementin different scenariosis even less likelyto be widely
available. However, companies could considerthe cost of building the infrastructure necessary
to respondto water provisionatthree future groundwater levels —current, more scarce or
very scarceand then assign a probability of occurrenceto eachin order to getan idea of what
mightbea reasonableamount to spend on preemptive water conservationor improvements.
With even less datarequired, corporations couldapply the idea of covariance to water risk
mitigation by diversifying operations in areas witha likely negative correlation of future water
availability. They could also apply the idea of probability-weighted scenarios to help understand
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what water management might cost under different possible future water markets, given
currentscarcity. The possibilities are numerous.

Similarly, the basicidea of pre-compliance banking markets, a proactiveapproachtoan
unknown future, can be applied by considering flexible investments infuture capacity that
could beleveraged indistinct ways. For example, aninvestmentin human and organizational
water expertise could pay off no matter where water problems are actually encountered. Itis
essentiallya way of setting aside corporate “land” and resources for future application, like a
prepaid utilities account.

Cultural and Institutional Challenges: Payment for Ecosystem Services (PES) projects tend to
encounter resistance, both culturally and institutionally. Culturally, these initiatives ask
communities to change theiragricultural practices, many of whichare likely to have deep
rooted significance to the people. Encouraging these groups to cooperate with the program can
be a significant challenge and will require a delicate touchandis not guaranteed to work. Local
institutions are likely to presentatleasta moderate |level of resistance to PES programs as well,
as thesegroups tend to prefer familiarsolutions. In the case of SABMiller, the water fund
established received significant contributions from municipalities and other partners, which
were ultimately necessary to achieve the outcomes desired. These contributions are not
guaranteed in otherareas, and making the casefor PESis likely to bea hardsell.

Implementation and Monitoring: Another challenge for effective PES programs is their
administrationandthe monitoringof activity within the system. Administration refers to the
work necessaryto collect and manage funds, identify potential recipients, determine
appropriate use of resources and distribution of capital. Monitoring refers to activities designed
to ensurethatdistributed funds are being used appropriately, or that any agreements between
parties remain un-violated. Managing this system will require a sizeable amount of
organizational resources (more soin terms of person-hours and organizational expertise than
financial) compared to other potential solutions.

Geography and Transferability: PES programs are highlylocation-specific. SABMiller
encountered a situation whereterrain, soil composition, riparianlayout andsocialfactors
created favorable conditions that would allow the use of efficiency measures upstream to
createa greater supply of water downstream. Ina different ecological context, itis uncertain
whether a similar program would experience the same level of effect, or how much workwould
be requiredto adapta similarapproachto thelocal context. Thus, eachprogram must be
tailored to specificecological and social contexts, meaningthereis limited transferability
between programs. This means that organizations need to continue to devoterelatively large
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amounts of resources to the establishment of eachadditional program, limiting their overall
effectiveness as a universal conservation tool.

Thoughinitsinfancy, Pre-compliance Conservation Banking is, theoretically, most promising
when looking to foresee future resource constraints and act preemptively. The success of this
model is yet to be determined as the gopher tortoise pilotis currently underway. But
theoretical applications can be made from theinitial model to areas whereresources are
localized andfuture federal regulations may beimpending.

Freshwater

Habitat conservationbankingis a unique application of the “credit trading” mechanism. What
is attractive about this mechanismis the specific local nature of these credits. Unlike carbon,
whichisglobalandnotrestricted to a local context, habitatis contextual. This concept couldbe
adapted to address |ocal watershed water use by creating a market thatallows for the selling
and buying of water credits. Water (and habitat) is localandso local considerationand context
mustbegiven.

Corporate Context

In corporations structured with many different business units that operate independently,
thereis potential for an inter-corporation water-trading scheme between business units. The
challenge would be the transaction costs, coordination, andtracking. According to the
ACS/WRI team, the credittrackingandaccounting system needs to be simple, butinclude these
components: (1) Validate Entity Eligibility [e.g. proposed habitat parcel isimportant to
freshwater provisioning], (2) Calculate, (3) Verify, (4) Register, (5) Track."*

The concept of “pre-compliance” can be particularly applicableinareas wherethereisa

potential for new or morestringent regulation—i.e., futurerestrictions on water useinwater
stressed regions.
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llIE | Analogue-Based Conclusions

The cases outlined above are not only useful for bringing sustainability practices to an
organization, theanalogues they represent provide inspirationfor innovative responses to
many types of challenges posed by engaging with multiple stakeholders in an increasingly
interconnected world. Given the constraints of corporate structure, analogues will need to
mimic or mirror existing systems and processes soas to reduce administrative burden and
increasethelikelihood of understandingandcross-organizational buy-in. Microsoft, for
example, specificallydesigned its carbon fee system to operationallyalign with existing
accounting and decision-making structures.''! Further, the system is strategically aligned with
the company’sinterestin growing the role of technology inimproving transparency and
increasingawareness of efficiency across the company.

Some cases incorporate partnerships with external entities, including non-profits. For example,
Disney’s carbon offset payments—totaling $15.5 millionsince 2009—are directed to forest
restoration and protection projects, allchanneled through environmental organizations like
Conservation International and The Nature Conservancy.™ These partnerships bring
environmental knowledge and expertise to the corporation, reducing the burdenon the
implementing organization. Large environmental organizations arealsoreputable and often
have positive networks with governments and communities, whichcanhelpensure the
corporation’s continued sociallicense to operate in the local community.

Intheremainder of this sectionwe seek to provide a moreintegrated perspective of the chosen
analogues by highlighting some of their commontrends and key differences. First, we consider
enabling conditions, benefits andlimitations common to all analogues andthen moveto a
comparison of traits foundinsomebut notinothers.

llIEi | Enabling Conditions

A comparison of conditions that enabled i mplementation of the cases we studied revealsthat
therearethree common types of enabling conditions — organizational fit, strategicfit, and
technical fit.

First, organizational fitrelies on havingan innovative corporate culture thatis flexible, open to
changeandforward-looking. This encompasses organizational willingness to take on unfamiliar
projects that mayrequire coordination across units, evaluation of uncertainty and risk, and
weighing of tradeoffs between multiple competing priorities. Italsoimplies “openness” to
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learning and partnershipwith groups traditionally not valued as corporate stakeholders,
including the non-profitand publicsectors andlocal communities.

Second, success is enabled by strategicfit. High-level support by corporate |leaders who believe
intheimportance of theinitiatives as an integral part of corporate strategy is essential for
giving lower-level managers the freedom to innovate. Strategicfit canarise from multiple
motivational drivers, including new regulation, potential for cost savings or reduced risk, to
buildpublicgoodwill or to take advantage of a new revenue opportunity. Strategicfitis more
likely to leadto adequate financial and human resources support and company-wide corporate
endorsement, without whichit can be difficult for individual business units or departments to
approve new strategies. More specifically, the goals of s pecific environmental initiatives should
alignwith corporate sustainability goals, whichin turnalignwith overall corporate strategy for
the future. In the case of water, thisis most likely to occur when wateris a key input for
operations or manufacturing. Itis even more likelyto occur when the use of water is associated
with thecompany’s social “license to operate” in a particular region. As a shared resource
essential fordaily living, water scarcityis particularlylikely to provoke conflict with the
community that couldthreaten the ability to conduct businessin anarea.

Finally, theimplementation of new sustainability-related initiatives is facilitated by technical
alignment with existing accounting and data systems. For example, energy efficiency financing
cases, especially those thatinvolve power purchase agreements, are nota good fit with
accounting systems andrules thatdo notallow for off-balance sheet financing. Internal trading
mechanisms would likely be easier to implementin corporations with existing internal transfer
pricing protocols thaninthose without them. Similarly, mechanisms that are retrospective, or
based on measured use of designated resources, require tracking and recording systems that
candistinguishthe consumption of multiple users. This can be expensive or impractical to
implementin somesettings. For example, in manufacturing settings, wateris usually measured
atthe pointofinflow andoutflow, butattributing its use to specific business units across a
factory between the point of inputand output can be difficult. On the other hand, prospective
analogues, orthosethatdepend on projections of future conditions, require the ability to
reasonably forecast future scenarios.

Though a fitin all three dimensions is helpful, itis notimperative thatall three bein place from
the beginning. We found thatthe mostimportantdimension is cultural. Even with strong
strategicreasons for implementation, corporations must first be willing to try something new
and makea change. With an innovative, open culture, strategic opportunity can become
apparent, andtechnical capacity canbe devel oped to take advantage of theidentified
opportunity. Many of the cases profiled here canbe influential sources of sustainability
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education and innovative problem solving, which helps to expand a culture of sustainability
thinking andbolster flexibility withinthe organization.

llIEii | Common Benefits

Wealsofoundthatthe analogues examined sharedfourkey benefits: changing incentive
structures, providing a tool for multi-criteria decision-makingon natural resource challenges,
increasingawareness andfocus on sustainability issues within anorganization,andenhancing
opportunities for employee and organizational learning.

Changingincentive structures within corporations to align with organizational goals is critical to
successfulimplementation. Individuals will act based on theincentive structureinplace.
Thereforeitis crucial to ensure that organizational incentive structures are made compatible
with driving the behaviors that underlie successful mitigation of the natural resource challenge.
For example, puttingan internal price or tax on a natural resource will senda signal that
reduces theresource’s consumption oruse and drives efficiencies. Astrong enough price signal
canchangenotjust usage behavior butalso driveinvestment decisions as thereturn on
investmentandnet presentvalue of proposed projects will incorporate the tax or price.

In prioritizinginvestments and corporateinitiatives, decision-makers face considerable
tradeoffs, and more often than not, financial metrics are the primary tradeoff examined.
However, incorporating multi-criteria decision-making tools and metricsis a process that
enables managers to move from using simple, often financial, metrics to weighing the tradeoffs
between both financial and non-financial strategic criteria when making decisions. This
common attribute highlights the multi-faceted nature of the outcomes derived from
implementing ananalogue and the benefits and costs that mayor maynot be quantifiable.

Creating engaged and aware employees and consumers is of considerable value for
implementing a response to a naturalresource challenge and is often cited as one of the largest
unforeseen benefits of sustainability initiatives. Increased awareness and focus on sustainability
issues within an organizationis anoften underestimated means to drive employee buy-in,
create positive brand image, and improve social license to operate inspecific contexts. Natural
resource challenges ask corporations to consider a sometimes entirely new set of issues, and
changing mindsets canbejustasimportantas changing culture.

Similar to creatingawareness both internalandexternal to an organization, thereis
considerable opportunityforlearning. Addressing natural resource sustainability often requires
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notonlylearninga newsetofissues butalso a new set of skills, for example, working with the
public sectoror usingsystems thinking. These skills canbe transferred to improve performance
in other unexpected areas.

llIEiii | Common Limitations

All theanalogues analyzed facea commonset of limitations that can impair opportunities to
fully realize their potential and impact on corporate decision-making. The followingset of
limitations, ranging from quantifying impact to multi-scalar mismatch, highlight the most
common barriers encountered.

Given theemphasis placed on measurable results, the inabilityto conclusively attribute impacts
to specificcorporateactionsis problematic. This ambiguity does notalign with a corporate
culturethatrequires results to justify new projectinvestments. Quantifyingimpacts on
resources, financial savings, and organizational and operational processes can be difficult as
creating the correct metricand connecting it to the underlying change (investment or behavior)
canbechallenging. Reasons forthis canbe attributed to the non-linear systemic nature of
natural resourcetrends, organizational complexity, and accounting practices. For example, in
habitat conservation banking, the impact of land conservation to protect specific species may
be insufficientto change or reverse species | oss trends unless a critical parcel sizeisreached.
However, positive impacts on the overall ecosystem health could be high. This lack of direct
results can makeitdifficultto build a case for personal or financialsupport of a projector
initiative.

Each analogue hinges on achieving the desired outcome, butas mentioned above, measuring
this outcome and attributing it to the mechanism can be difficult. Determining sufficientimpact
on natural resources, financial savings, and organizational improvements requires a balance
between accountingfor factors outside of a corporation’s control (e.g. climatic variability), as
well as direct outcomes from mechanism implementation. For example, payments for
ecosystem services impacts canbe hardto measure because of the confounding influence of all
other users of the watershed. However, the challenge of measurement does not mean that
these projects do not providereal, substantialvalue.
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Some degree of temporal, spatial, andjurisdictional cross-level and cross-scalar mismatchd
mustbe overcome by each analogue. Temporal scale mismatch between shorter-term
corporate decision-making time horizons (e.g. quarterlyreturns) and longer-term analogue
investmentreturns can severely reduce likelihood of analogue adoption. Habitat conservation
banking, payments for ecosystem services, and modern portfolio theory, for example, all rely
on achieving the ecosystem-relevant scale to achieve desired outcomes. Further, because
ecosystem spatial boundaries do notalignwith jurisdictional boundaries, land ownership at the
local, state, and federal | evels could make analogues irrelevant or inconsequential at the
ecologically-relevant scale. Attempted coordination across these scales canbecome miredin
gridlock and inaction, due to parties’ pursuit of individual interests.

Common across all theanalogues is some degree of dependence on development of new
internal technical and project management expertise. Even ina case when corporations can
partner with outside organizations or hire new talentin orderto quicklygainnew skills
necessary to implement unfamiliar sustainability initiatives, existing managers are often
required to become conversantina new language, and moreimportantly, a new way of
thinking, about natural resource strategy. This kind of organizational change can be difficult to
spread across large companies. For example, assigning a carbontax or fee per unitof carbon
requires the expertise to measure such output to quantifytheamountto be charged to the
business unitor entity and successful implementation may hinge upon ease of understanding of
both the technical processes and strategic insights derived from the new system.

llIEiv | Benefit and Limitation Comparison

The differences in benefits and limitations of individual analogues are perhaps even more
importantthantheircommonalities. Considering the unique characteristics of the analogues
will better enable companies to pick and choose elements of different analogues that best
match their particular contextand goals. Table 4 organizes the analogues according to some of
the key benefits they may provide. Table 5 provides the same overview for key limitations. Each
tableis followed by brief explanations of why each benefit or limitation was considered
important for inclusion.

d Cross-level mismatch refers to misalignment along the same “scale,” for example, between the state and county
jurisdictional levels. Cross-scalar mismatch refers to misalignment across scales, for example between the
temporal and spatial scales.
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Figure 4: Comparison of Selected Analogue Benefits
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Potential to generate funds: |dentifying funding for environmental projects canbe a barrier to
successful resource management. These analogues can help mitigate this challenge by either
raisingcapital, providing monetary savings, reducing financial risk, or creating a market for
efficiency projectinvestments.

Good preparation forexternal markets and/or requlation: Similar to the potential foran
external carbon market, a future marketand increased regulationfor freshwateris a
possibility. Businesses thatadoptinnovative management practices canbetter position
themselves to succeed inthe face of potential regulation by shifting and changing behaviors to
reduceimpacts and achieve greater efficiency.

Immediate impact on operations: Sustainability is a long-termissue, anditis often easier for
organizations to neglect planning for the future than to implement policies thathavean
immediatetangibleresulton the business. These analogues arethose that have the potential to
createanimmediate, operationally visible impact.

Potential to be responsive to short-term conditions: In contrast to long-term agreementson a
policy or course of action, these analogues are easily adjustablein the face of short-term
climaticvariability, for example, duringdrought conditions.

Long-term planning: While a long-term view is implicitinanysustainability initiative, these
analogues go the extra step by attempting to forecast future conditions beyond the 5-10year
timehorizons generally used incorporate planning. As a result, they arelikelyto involve dealing
with high levels of uncertainty.

Allow decentralized decision-making andimplementation: These analogues are goodfor
implementing changesinlarge organizations with many business units withvarying functions
and goals because they allow for flexibility in how the mechanism s implemented. Some, like
infrastructure managementincentives and internal trading have a unified goal (e.g., carbon
reduction), butallow for different means of reachingthat goal. Others, like green infrastructure
portfoliostandards andgreen revolving funds, maybe set up to allow managers to define their
own goals (e.g., carbonreduction or water management) based on their unit’s particular
sustainability challenges
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Holistic view of total impact across multiple units: These analogues are importantin that they
provide either trading or offsetting mechanisms that |everage variation acrossindividual units
to achievean overall goal.

Focus on decision-making, not outcomes-driven: Even if designed witha targetgoalinmind,
these analogues do not guarantee or mandate the desired outcome. Instead, they change
decision-making procedures or incentives inorder to promote desiredactions. As a result,
results dependlargely on the degree of adoptionand implementation by managers.

Opportunityto provide non-monetary rewards: The simplified permittingprocess and other
non-monetary incentivesinthe Infrastructure Management Incentives analogues can get
managers thinking about creative non-monetary awards like expedited projectapprovalina
capital constrained context,

Reduces barriers to accessing capital: When access to capital is the barrier to implementing
projects that wouldotherwise be approved, these analogues mayprovide means of reducing
those barriers by transferring longer-than-accepted payback periods to more patientinvestors
or by forminga partnership to take advantage of complementarystrengths of a partner (e.g.,
tax status) that make the overallproject cheaper.

Requires less internal technical expertise through transferring risk to expert external partners:
Water and sustainability projects often require technical expertise outside the traditional
corporaterealm. These analogues reduce the need for additional employee trainingor new
hires by engaging a knowledgeable external partner.

Address root cause of problem: Most of the mechanisms profiled inthis paperare corporate
responses to the symptoms of water scarcity. The mechanisms enable the companyto find
ways of using less water or to useit more efficiently. These analogues go further to address the
root cause of water scarcity by addressing watershed health and water capture.
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Figure 5: Comparison of Selected Analogue Limitations
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Impacts future actions, not existing operations: Compounding the challenge of convincing
business units to take action now because of the possibility of uncertain eventsin the futureis
the factthatdecision-makers usually findit easierto amend processes governing future actions
rather than currentones. For example, incorporatinga shadow price of carbonor waterintoa
futureinvestment mayalter decisions about the type or location of infrastructure construction,
butitdoes notrequireimmediate behavioral changes to be made. However, such procedural
changes do havethe potential to avoidsignificant future negative impacts. The downsideis that
existing operations continue unchanged andthat few individuals outside planning functions
may be exposed to the sustainability principles embodied inthe policy, makingitharderto use
the decisions as means to instigate cultural changes thatallow for moreimmediate action ata
later date.

High transaction costs: Analogues thatrequire significant coordinationwithinthe organization
canincurhightransactioncostsinthe form of large, ongoing requirements of employee time.
Whilethere are often highlearning costs associated with implementing a new sustainability
initiative, notall of them continue to require significantinvestment once they are set up.
Internal trading mechanisms are an example of a mechanismthat wouldrequire continuous
renegotiation between participating units. Analogues with high coordinationtransaction costs
aremostlikely to be useful when therearelarge gains to be made from more efficient
allocation of resources or responsibility foraction.

Lower financial returns: Itisimportant to state that notall sustainability projects have low
financial returns, even by corporate standards. Energy efficiency projects, for example, may
haveshort paybackperiods with double-digit returns. However, some projects willrequire
companies to approveinvestments with returns lower thantheirstandardhurdlerate.

Least flexible as to how the desired changeis achieved: These analogues designate s pecific
actionsthat mustbetakenin order to achieve the desired effect. These contrast with other
more flexible mechanisms that allow different units to choose their own methods for achieving
the desiredresult. If theactionis difficult, it could be met with resistance. On the other hand, if
the actionsaresimple,itcansave redundant planning. Accordingly, they require well-
substantiated and defined actions in order to be successful.

May violate internal corporate governance: There are two particular characteristics of some
analogues that make them morelikely to violate internal corporate governance standards. The
firstarelong-term contracts. Long-term contracts differ from adopting long-term time horizons
for planningin that corporations are legally obligated to fulfill certainduties, often for 10-15
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years. Thelong-term contracts enableinitiatives like power purchase agreements by, among
other things, lowering the cost of financing. However, some large corporations have corporate
governance statutes limiting contracts to far shorter timeframes. Long-term contracts maybe
especiallyhard to getapproved in highlyvolatile industries. The second characteristicis the
debtto equity ratio, which can be higherthan corporate standards in projects heavily financed
by debt.

Requires partnerships with externalstakeholders: These analogues depend on partnering with
external stakeholders forimplementation. These partners often come from different sectors or
industries than moretypical corporate partners. As mentioned above, this can provide a
learning opportunity. Forexample, learning how to engage with non-profits and the public
sector. Atthe sametime, any partnership with anexternal stakeholder imposes risk. Thereis
the reputational riskof beingassociated with a partner whose goals maynotalign as well as the
operational riskof the experimental relationship, and therefore the initiative, going differently
than planned. Itisessential to find a trusted, capable partner withthe desired complementary
expertise.

Upfront capital investment: Sustainability investments, even those that will generate financial
returns above corporate hurdle rates, are often difficult to get approved in capital-constrained
environments due to a bias towards investing money inwhatare seen as core business
operations.

Success depends on location-specific geological and ecosystem conditions: These are only
suitable for implementationinareas with specific geological, ecosystem or climatic conditions.
Evaluating potential for success involves making decisions | ocation-by-location instead of
company-wide.

Greater potential forjurisdictional and spatial mismatch: Though all the analogue mechanisms
are proneto scalarmismatch, these are especially likely to encounter jurisdictional and spatial
misalignment that may makeimplementation more difficult as they rely on one or more
geographicareas being organized or regulated by a single entity or multiple entities willing to
coordinate.
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SECTION IV | APPLICATION OF FINDINGS

As stated above, The Dow Chemical Company has emerged as a leader in the field of corporate
ecosystem service management. One example of this commitment was the start of a five-year,
$10 million partnership between Dow and The Nature Conservancy (TNC). This groundbreaking
collaborationis working to value priority ecosystem services at three Dow pilot sites around the
world. Work atthefirstsitein Freeport, Texasis nearlycomplete and efforts in Brazil have
begun. Workis expected to begin on a thirdsite this year.

With thisinmind, theteam soughtto adaptlessons |earned throughthe extensive analogue
analyses to the specific context of hel ping The Dow Chemical Company developa new tool to
address water scarcity. We sought to define a strategy that would seamlessly integrate with
established business practices to address water scarcity via sustainable reductions in water
withdrawals rather than by increasing supply.® Key operational, organizational and financial
attributes of The Company guided our considerations and ultimately, our recommendations to
develop thebest fit solution for Dow today. As indicated earlier, the mechanism developed
needed to beflexible across water policy contexts. As a firmly structured organization, the
solutionneeded to be designed to fit existing organizational processes. With Dow beingan
expertin water and process technologies, the team sought to developa tool to influence
decision-making, not technologicalchoices. Finally, as a company with strong competing
demands forinvestment capital, the solution developed needed to haveits own source of
funding.

Through conversations with key players within Dow, it became clear that sustainable financing
is thegreatest challenge withinthe organizationwhen it comes to devel opingthe sustainability
projects thatwill helpDow to address its exposure to freshwater scarcity. Witha lowROland
distant-feelingrisk, water sustainability projects are hard to makethe caseforinall butthe
most proactive andsustainability-minded of organizations. This challenge is compounded by
the competing need to invest scarce capital into regulatory-required or businessgrowth
projects. Avoiding the uncertainrisk of the avoided cost from lost production is simply too
difficulta caseto make when itcomes to allocating limited funds among projects.

€Our intent with this project is to influence long-term sustainability. Therefore, we focused our analysis and
recommendations to The Dow Chemical Company on opportunities to reduce freshwater consumption and/or
recycle water and not on opportunities to temporarily increase supply, such as through buying options to
additional water rights or increasing reservoir capacity.
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The teamthen evaluated each of the 10 analogues for potential application, given what had
been discovered about the context presented by The Dow Chemical Company and the central
challenge of financing water sustainability projects. Through additionaldiscussions with
stakeholders at Dow, it was determined that the more “traditional” and tested analogues from
the carbonand financing themes wouldbe the buildingblocks withthe best chance for
adoptionatDow.

The Journey to an Environmental Fund

The in-depth analysis of analogues discussed above provided a suite of mechanisms through
which freshwater managementissues at Dow might be addressed. The aforementioned

interviews with Dow personnel generated the following idea by the team of a complete-via-
combination system:

e Generateinvestment capital internallythrough a fee-based water use mechanism

e Usefees generated as seed capital for arevolving investment fund

e Prioritizeinvestment decisions for water-related capital expenditures while usinghigher
ROI projects (e.g., energy efficiency) for cross-subsidization.

Building from the analogue benefits and limitations outlined above, we were able to identify a
way in which multiple analogues could be usedin a complimentarymanner to achieve Dow’s
goals. Theresulting “preferred” structureis outlined bel ow:

Carbon Fees Revolvina Fund GIPS

Internal carbon

$$$ pooled into Portfolio standard .
investment fund guides investment

Figure 6: Preferred Fund Structure

fees generate $$$

This unique combination of mechanisms was designed to address Dow’s needs for fundraising,
prioritization, and continuity. However, as the team proceeded with additional primary
research within a specific Dow manufacturingsite, some additional limitations to this approach
were identified. First, charging an internalfee for water usage wouldnot beviable dueto the
integrated operations of The Companyandthe potential for afeeto raise the cost of doing

58



business between business units, making it difficult to remaincompetitivein a veryprice
sensitiveindustry. Inaddition, it was deemed too operationally difficult to manage a revolving
fund since Dow’s integrated operations prevented accurate monitoring of cost savings pass-
through. One possible workaround we suggested for this wouldbe to identify a reasonable
proxy such as a metricmeasuring resource input efficiency, whichwould allow savings to be
tracked closely, if not directly. Another option, as suggested in a joint report between the
Sustainable Endowments Institute and the Association for Advancement of Sustainability in
Higher Education, “is to conduct a | ess rigorous assessment of whether utility costs are
decreasing overtime. This will not be sufficient to calculate project repayments, butitcan help

verify thata project or portfolioof projects is decreasingcosts broadly.”**

Amended Proposal for Dow: Mixed application fund with special allocation to environmental
challenges

Through furtheriterations and discussions with environmental and finance team members from
across Dow corporateand plant operations, we refined our thinking and developed a proposal
that combines elements from two analogues - GIPS and revolving funds —with a balanced
scorecard approachto performance evaluation. Rather than generating funds internally
through a fee-based mechanism, this proposedsolutionwill need to be funded through a
specialinitial capital infusion to a parallel funding pool managed within the traditional capital
budgeting process at Dow. Abalanced scorecardapproach was recommended to measureand
reporton the non-financial impact of these capital investments. This wouldserve to
supplement the metrics currently evaluated inthe capital budgeting process andfacilitate the
annual renewal of Sustainability Footprint project funding.

Key Features (Figure 7):
e Uses metrics that go beyond traditional RO
e Combines projects impacting different resources, withaim to reduce consumption of
each
e Managed outside of standard capital budgets to eliminate direct competition with
critical funding for today’s regulatoryrequirements and/or business growth i mperatives

This recommended strategy is sensitive to the financial realities and processes in placeat The
Companyandis flexible to allow forthe varied operational and policy contexts inwhich Dow
faces freshwater scarcity challenges aroundthe globe. Further, itaddresses the desire of The
Company to frame and address sustainability holistically, while still carving out freshwater
scarcityas a focal challenge withinthe new effort.
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Sustainability Portfolio
Footprint Fund Standard Project A

Portfolio standard is

Capital is allocated

- aligned with Dow'’s Project B
‘ . Sustainability Goals

investment fund .
and guides

investment

Project C

Footprint Scorecard

Sustainability Footprint
Scorecard evaluates impact of

investments to enable funding

in subsequent years

Figure 7: Proposed mixed appropriation fund with special allocation to environmental

challenges

Implementation

In discussions with Dow, a few additional organizational management and execution limitations
were discovered including scale, budgeting process, andlong-term viability. We recommended
the following steps to address theseissues:

Start with a small scale pilot — Gaining sustainable funding for these types of capital investment
projectsis, as noted previously, challenging. As such, we recommended starting first with a
pilot projectled by the thought leaders and more proactive groups withinthe organization.

Leverage current processes and systems —Given the size and matrix-based structure of the
organizationwerecognize the challenges of |arge-scale change management. Consequently, we
recommended The Company to build the Sustainability Fund in parallel to current processes
and thus limittheintroduction of new complex structures.

Ensure long-term viability of the fund—Dow has made numerous investments in theidentified
targetareasinthe past. However, these have often been one-off investments and therefore
have notcreated the lasting, sustainable value that was originallysought throughinitiating
these projects. With theintent of achieving this long-term viability we made the following
additional recommendations:

60



Buy-in from senior level leadership—To successfullyimplement the Fund, the Fund’s
instigators must gain buy-in from high-level leadership.

Tie the purpose and operation of the Fund directly to the broader organization’s
environmental strategy—Tying the Fund directlyto the 2015 Sustainability Goalsand
potentially, a new post-2015 sustainability investment goal is one potential option to
achievethis. We also recommendidentifying individual champions andinfluencers
within the organization. Theseindividuals could make up an internal “board of directors”
or “review committee” to ensure oversight by different business units as well as project-
type champions (e.g., energy efficiency, water, etc.). Committed Fund managersanda
link to The Company’s sustainability commitments should hel pto ensure on-going
supportbeyond theinitialapproval of the Fund, as well as facilitate protection and
commitment throughfuture economicallychallenging times.

Oversight conducted by corporate or EH&S —Oversight of the Fund should comefroma
corporateentity with broad reach, suchas Global Environmental Healthand Safety. This
will ensure thatindividual business units are not forcedto divert funds from elsewhere
intheir budgetandalsoallow the capital to be deployed ina manner that provides the
greatest net benefitto the organization as a whole.

Capital Investment Scorecard —Another way to improve the long-term viability of the
Fundis through creating a capital investment scorecard that measures the non-financial
impact of capital investments in environmental projects. This scorecard would
supplement the metrics currently evaluated inthe capital budgeting process to
communicate the environmental benefits of capital investment projects to justify
continuedfunding.

Ultimately, the ability fora chosen implementationstrategy to integrate as seamlesslyas

possibleintoa business will dependon its organizational fit. Developing a response mechanism
thatcan beintegrated without disrupting current organizational structure canreduce the

barriers to implementation and ease the burden of ongoing management. If thechosen

responseto a natural resource challenge requires centralized corporate decision-making or
more decentralized, business unit-specific approaches, the design of the mechanism must

reflect this need. Theimplementing business division or unit must have organizational oversight
over therespective operations further down the organizational chart. Forexample, thetax or

fee approach should build on current pricing and costing structures and require minimal
changes on behalf of those carryingout the operational functions. Beyondstructureis the
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qguestionof fit with organizational culture. Employee buy-into the reasoning behind program
implementation canhel povercome barriers of misunderstanding and even build excitement
around support for sustainability-enhancing initiatives.

An additional consideration criticalto movinginitiatives forward is identifying and cultivating a
“champion” with formal or informal influence and authorityto proposeinnovative responses. A
championcan approve, lobby for orallocate financing to carrya project through to execution.
Though responses that buildon current organizational features will face fewer barriers to
implementation, identifying the committed, driving humanforce customized to a centralized or
decentralized structureis essential. This personor persons willpromote understanding, build
the casefor support,andbethe promoter of why this change will impact the future success of
the corporation.
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CONCLUSION

Wefirstapproached The Dow Chemical Company with our proposalto do a Master’s Project
because we were excited about their partnershipwith The Nature Conservancy and the
possibility of taking science-based valuations of ecosystems services and embedding theminto
the corporate decision-making process of a |large multi-national corporation. Inthe end, our
proposedsolutionrepresents aless direct method of doing so thaninitially envisioned because
of the unique challenges related to water and ecosystem services in the private sector.
However, we believe thatthe analogues examined do provide hope that creative solutions to
tackling these challenges can be successful.

The disparate forms of water policy throughout different locales aroundthe world makeit
challenging fora multinational companyto implement company-wide waterinitiatives.
However, this isnota reasonfor companies to neglect addressing water-related issues, but
instead precisely thereasonthey shouldtake stepsinternally atthe corporate level. The sooner
corporations begin to internallymanage water use, the better prepared they will be when
scarcitydictates that conservation measures are essential for business functioning or required
by regulation.

Through our workwith Dow, we gained first-hand exposure to the challenges of
operationalizing the outcome of ecosystem service valuation. In allinstances, adding aninternal
pricetoa commodity thatis historicallyfree hinders the company’s ability to competein the
market. Consequently, we worked with Dow to hel pshift the focus to reducing overall
dependence on ecosystem services, anapproach thatreduces riskregardless of the future
scenario that unfolds.

Finally, working with Dow helped us learn that problems such as freshwater availability in the
corporate context can be addressed through means already proven to address other challenges.
Wefirmly believe that the analogues outlined inthis report can be combined in various ways to
both overcometheir individual shortcomings as well as meet theindividual needs of an
organization. The solutionwe developed accomplishes just that. However, we plan to share
thesefindings broadlyin the corporate community through webinars and other means to
facilitate this type of thinkingand have a broader impact through engaging with additional
companies.
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Appendix A

Individuals with whom we discussed andtested our projectapproach

T T

Waste Reduction Leader, Environmental Technology Center

The Dow Chemical
Company

University of Michigan

The Nature Conservancy

Shell

Walt Disney Imagineering
Research and Development

World Resources Institute

Project Manager, Ecosystem 5ervices

Senior Director, Advanced Materials Division
Associate Environmental Director

Vice President, Global EH&S & Sustainability

Water Issue Leader, Corporate Water Strategy
Environmental Operations, Freeport

Financial Analyst, Environmental Technology Center
Finance Manager

Director, Sustainability Programs and Enterprise Risk
Management

Finance Director
President, WorldView Consulting LLC

Director, Graham Sustainability Institute

Senior Environmental Economist
Director of Science

Ecosystern Services Scientist
Vice President, CO, Strategy

Environmental Scientist

Senior Associate, Conservation Incentives & Markets
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Appendix B

List of Sources Consulted

Title Author Publisher Year
Frameworks
Title Author Publisher Year
Charting Our Water Future: Economic Barilla Group, Coca-Cola
. . N/A 2009
Frameworks to Inform Decision-making Company
The Value of.W.a.ter: Building thg Bu§|r.1ess Garner, Richard AngloAmerican PLC 2011
Case for Optimizing Water Use in Mining
Value-At-Risk of Carbon Constraints: An Busch. Ti d Paul
Input Oriented Approach to Resource R:zzhi(y iMmo and Fau Wuppertal Institute 2004
Scarcity
The Right Formula for Growth N/A Dow Chemical 2010
Water Resources Across Europe: Coli Robert et. Al European Environmental 2009
Confronting Water Scarcity and Drought OFlNS, RODEMt et A% Agency
National Environmental
The DPSIR Framework Kristensen, Peter Research Institute, 2004
Denmark
Analysis of Global Change Assessments: N/A National Research Council 2007
Lessons Learned
Guide to Enterprise Risk Management N/A Protiviti 2006
A Practical Guide to Risk Assessment N/A PriceWaterhouse Coopers 2008
Risk Assessment Matrix Process N/A Michigan State University 2004
Minimizing .RISk in Your Raw Material Hollenbach, John Doe & Ingalls 2007
Supply Chain
Corporate Resource Accounting
Title Author Publisher Year
Murky Waters: Corporate Report on
. Barton, Brooke Ceres 2011
Water Risk
Guidance on Water Stress Mitigation Wolters, H. et. Al. AqL.IaStress [Dis=iates 2008
Project
Rev.lew of Corporate Environmental Herva, Marta et. Al. Journal .of Cleaner 2012
Indicators Production
Corporate Reporting on Water Morikawa, Mari et. Al.  Pacific Institute 2007

. Morrison, Jason and - .
Corporate Water Accounting Peter Schulte Pacific Institute 2007

TEEB for Business Bishop, Joshua et. Al. TEEB 2010

Guide to Corporate Ecosystem Valuation N/A WBCSD 2011
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Corporate Resource Accounting
Title

How to Value Ecosystem Impacts and

Opportunities

The Corporate Ecosystem Services Review

Nature in Performance: Initial
Recommendations for Integrating
Ecosystem Services into Business
Performance Systems

Ecosystem Services Background

Title
Pricing the Priceless: The Business Case for
Action on Biodiversity
Trends in Ecosystem Service Research:
Early Steps and Current Drivers
New Business Decision-Making Aids in an
Era of Complexity, Scrutiny, and
Uncertainty
The Quiet (R)Evolution in Expectations of
Corporate Environmental Performance
The Value of Ecosystem Services: Putting
the Issues in Perspective
The Value of the World's Ecosystem
Services and Natural Capital
Rethinking Ecosystem Services to Better
Address and Navigate Cultural Values
Spatial Scales, Stakeholders and the
Valuation of Ecosystem Services
Understanding Changes in Business
Strategies Regarding Biodiversity and
Ecosystem Services
State of Watershed Payments: An
Emerging Marketplace
Water: A Global Innovation Outlook
Report
Sustainable Insight: The Nature of
Ecosystem Service Risks for Business
REDD and Forest Carbon: Market-Based
Critique and Recommendations
Finding Successful Ecosystem Service
Projects and Programs in the United States

Valuation of Ecosystem Services and
Strategic Environmental Assessment

Tread Lightly: Biodiversity and Ecosystem
Services Risk and Opportunity
Management within the Extractive
Industry

Author

N/A

N/A

Hanson, Craig et. Al.

Author
Raingold, Andrew

Vihervaara, Petteri et.
Al.

Waage, Sissel et. Al.

Waage, Sissel et. Al.

Costanza, Robert et.
Al

Costanza et. Al.
Chan, Kai M.A. et. Al.

Hein, Lars et. Al

Houdet, Joel et. Al.

Stanton, Tracy et. Al

N/A

Tholen, Jerwin

N/A

O'Shea, Tara and Lydia
Olander

van Beukering, Pieter
J.H. et. Al

N/A

Publisher

WBCSD

WBCSD, WRI

WRI

Publisher

Aldersgate Group

Springer Research

BSR

BSR

Ecological Economics
Nature

Ecological Economics

Ecological Economics

Ecological Economics

Ecosystem Marketplace

IBM

KPMG

The Munden Project

Duke University

Netherlands Commission
for Environmental
Assessment

The Natural Value
Initiative

Year

2011

2011

2011

Year

2011

2010

2011

2012

1998

1997

2012

2006

2012

2010

2009

2011

2011

2011

2008

2011
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Ecosystem Services Background
Title

Striving for Positive Water Impact

Designing Payments for Ecosystem
Services

Ecosystem Services and Cost-Benefit
Analysis

Payment for Ecosystem Services and
Alternative Livelihoods in Rural China
Water Source Forest Management by
Private Sector in Japan

Linking People and Nature throughout
Watershed Conservation in the East Cauca
Valley, Columbia

Green Vs. Gray Infrastructure: When
Nature Is Better Than Concrete

Risk Assessment Tools

Title
The CERES Aqua Gauge: A Framework for
21" Century Water Risk Management
Dependence and Impact Assessment Tool
Version 2

Global Water Tool

Global Water Security

Water Policy

Title

Brazos G Region Water Plan

Water Policy Brief: Flexible Water Storage
Options and Adaptation to Climate Change
OECD Environmental Outlook 2050,
Chapter 5: Water

Public-Private Partnerships in the Urban
Water Sector

Meeting the Water Reform Challenge

Overview of Greywater Reuse: The
Potential of Greywater Systems to Aid
Sustainable Water Management

The CEO Water Mandate: Guide to
Responsible Business Engagement with
Water Policy

Author

N/A

Salzman, James

Cassola, Rodrigo S.

Zhi, Lu

Hayashi, Kichiro

Goldman, Rebecca L.
et. Al.

Talberth, John et. Al

Author

Barton, Brooke and
Berkley Adrio

N/A

N/A

N/A

N/A

Clayton, Terry et. Al

Leflaive, Xavier et. Al.

N/A

N/A

Allen, Lucy et. Al.

N/A

Publisher Year
PepsiCo, The Nature 2011
Conservancy
PERC 2010
TEEB 2009
TEEB 2010
TEEB 2010
TEEB 2010
World Resources Institute 2012

Publisher Year
Ceres 2011

World Resources |nstitute 2012

WBCSD 2011

US Dept. of State 2012

Publisher

HDR 2011
Intl.. Water Management 2009
Institute

OECD 2012
OECD 2003
OECD 2012
Pacific Institute 2010
Pacific Institute 2010
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Water Policy
Title

New Jersey Stormwater Best Management

Practices Manual

Water for Texas: 2012 State Water Plan

Property Rights and Environmental Policy:

A New Zealand Perspective
Legislative Theory and Practice

Briefing Paper on Water Governance

Structure in Beijing

Recent Priority Calls for Texas Water
Rights

Towards adaptive water governance

observations from two transboundary
river basins

Conflict, Cooperation, and Collective

Action Land Use: Water Rights , and Water

Scarcity in Manupali Watershed
Water Regime Formation in Europe

Pipe Dreams: Water Supply Pipeline
Projects in the West

Analogue Research

Title

Emissions Trading: Early Lessons from the

U.S. Acid Rain Program

Comparison of marine spatial planning
methods in Madagascar demonstrates
value of alternative approaches.

WATERGY : Energy and Water Efficiency in
Municipal Water Supply and Wastewater

Treatment The Alliance to Save Energy
Collective Action for Water harvesting
Irrigation in the Lerma-Chapala Basin,
Mexico

Going Carbon Neutral and Putting an
Internal Price on Carbon

Iger: Disney Units Pay Carbon Tax

Google's Energy Strategy Revealed

The Nation’s First Green Infrastructure
Portfolio Standards

Welcome to the Green Values®
Stormwater Toolbox

Author

N/A

Bennett, Jason et. Al.

Guerin, Kevin

Hodgson, Stephen

Hou, By Eve

Ickert, Rachel

Kranz, Nicole

Caroline Pifion et. Al.

Lindemannn, Stefan

Fort, Denise et. Al.

N/A

Allnutt, Thomas F et.
Al.

Judith A. Barry

Scott, Christopher A.
et. Al

Bernard, Robert

Carlton, Jim

Carus, Felicity

N/A

N/A

Publisher

State of New Jersey

The Bush School

New Zealand Treasury

FAO

PRC

Freese & Nichols

Institute for International
and European
Environmental Policy

CAPRi

Environmental Policy
Research Centre

NRDC

Publisher
Acid Rain Agency, U.S.
EPA

PLOS One

The Alliance to Save
Energy

Water Policy

Microsoft

Wall Street Journal

AOL Energy

Center for Neighborhood
Technology
Center for Neighborhood
Technology

Year

2004

2012

2002

2006

2000

2013

2009

2012

2012

2012

1995

2012

2007

2001

2012

2012

2012

2012

2012
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Analogue Research
Title

Green Infrastructure Portfolio Standard
Retrofit in Action

Green Infrastructure Portfolio

Habitat Conservation Banking: Profiting
from Endangered Species

Australia’s readiness for a low-carbon
future: 2012 progress report

Renewable Portfolio Standards Fact Sheet

Innovation in Pre-listing Species
Conservation: Conservation Banking for
Candidate Species

Shell Takes Action on Global Warming

Green Revolving Funds : An Introductory
Guide to Implementation and
Management

Case Study: Tulane Uniersity

Building Efficiency

Energy Efficiency Financing: Models and
Strategies

Biodiversity banking: a strategic
conservation mechanism

Becoming Carbon Neutral

A Survey of the U.S. ESCO Industry: Market
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Appendix C

Summary of Cross-Basin Institutional Identification and Classification Research Collaboration

As a major component of our exploration of the “policyresponse” category, as opposedto
technological and management responses (see “Determining the Approach”), we undertooka
basin-scale water governanceresearchprojectincollaboration with The Nature Conservancy
(TNC). Through this work, theteam set out to explore the potential for policy responses to
meet the goals of our project, whilealso contributing to the policy analysis work of TNC as part
of the broader TNC-Dow collaboration. The team worked with TNC to define a set of research
questions thatwouldinforma larger cross-basininstitutional analysis that was then getting
underway at TNC. Whilethe team’s workon this particular researchsubject did notend up
beingintegral to our pursuit of a creative approach to corporate water scarcity managementas
informed by natural resource management analogues, we learned a lot from this research
endeavor and thereforeinclude a summaryof our work inthis Appendix.

Aim of the Research Collaboration

The purpose of our cross-basinanalysis was to provide anidea of potential future institutional
and market price conditions for waterin a specificset of locations. We set out to accomplish
this by analyzing and categorizing the differentinstitutional arrangements inbasins with
different water scarcityandgeneral governance conditions. Our work involved the following
general steps, asinformed by a selection of existingjournal articles on institutional and
governance systems categories, and our own research into the governance, institutional, | egal
and community context of each specific location:

1. Definethecategories for water institutions and pricing mechanisms

Categorizeinstitutions and pricing mechanisms inthe selected basins

3. Compilea detailed summary of how these different water institutions and pricing
mechanisms work and what theimplications may be for businesses

N

Research Outcomes

Our research revealed a widerange of institutions governingfreshwater access and use. We
began by placing each relevantinstitution into one of three governance categories:
o Regulatory authority over water use andtreatment (access, distribution, dischar ge,
quality)
o Water provisioning (i.e., infrastructure & maintenance--usually municipal or public-
private partnership)
o Water advocate/influencers (e.g., citizens groups, watersheds protection NGOs; often
the drivers of collective action, the ones who hold others accountable or the ones who
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facilitate coalitions)

Further, we found that regulatoryaspects are usually addressed at local, state and national
levels and sometimes internationally, as well. Even at thelocal and state level, we found that
governance may be controlled by an individual entity or a group of entities (e.g., Great Lakes
Council of Governors). Regulatoryauthority is usually driven by the government, butis
occasionallyagreed upon as part of a voluntaryagreement amongst watershedinhabitants or
other stakeholders. We alsofoundthat regulations have different authority and accountability
depending on how theregulation was enacted, suchas by decree, treaty, or legislation.

As well, we found that "governance" categories themselves are not usually collective, market or
stateas discussed in the literature, but rathera combination of state plus one of the others (we
did notencounter asituationinwhichthestateis entirelyuninvolved). Thus we re-defined our
governance categories to be:

State-collective

State-market

State-collective-market

All of the above with different combinations of | ocal, national, international

Additionally, we discussed how broadly water governance should be defined. Agovernance
regime couldencompass justthe actors andinstitutions that have direct control over water
resources or it could also be consideredto include non-authoritative actors, e.g., related
advisory bodies, or stakeholder groups.

Key Challenges Encountered

Inthe courseof conducting this research and categorization work, we found it difficult to access
availableinformation on each basin’s specificinstitutions at the level necessary to informour
project. With many overlapping jurisdictions and numerous governance regi mes possible within
anysinglebasin, it was difficult to identify Dow-relevant governance information from a basin-
level approach. As aresult, we shifted from a basin-level approach to a site-outward approach,
in whichwe soughtinformation specific to each Company site, starting first with local
institutionsandmovingoutto more broadscales as necessary.

In addition, many water governanceinstitutions are often not s patially compatible with the
ecologically relevant s patial extent. This mismatch further complicates the utility of making
policy-based recommendations because Dow itself operates at a totallydifferent spatial level
thatalso does not matcheitherecological or political boundaries.

The information we were ableto collect (displayedin Table C 1, below) shows incredible variety
inthegovernance of water. Theseresultsincited further discussion within theteamandwith
our collaborators at TNC to explore the strength of the research collected, and the usefulness of
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the resultforour overall project goals.

Ultimately, we determinedthatthe timerequired forthe teamto pursue policy-based
responses woulddetract from ourability to achieve the objectives of our project. As madeclear
by the diversity of institutions we documented governing freshwater access, any policy-based
solutionwouldonly beapplicableinonelocationandonly while that specific layering of policies
was in effect. We determined this was contrary to our goal of devel oping anorganization-wide
strategy that wouldalso have longevity. Thus, the outcomes of this cross-basin governance
research exercise provided further basis for the team to pursue management-based solutions,
which theteam felt provided stronger promise of developingrecommendations that would be
relevantacross a multinational corporationandover time, regardless of anychangesin the
many layers of policies that govern freshwater access. However, we also recognize that the
localinstitutional setting for any site canaffect the options available within a management-
based response. For example, the menu of options for addressing water scarcity through
investmentata given corporate site mayor may notinclude expanding access to theresource,
such asvia purchasing additionalwater rights, dependingon the institutional regimein place.
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Table C1:Summary of basin-levelinstitutions and governance research results

. Water Distributor Water Quantity Basin Authority (law/agreement, . o
Site . : .. . Price Set By (utility /
Name / (Self / public utility / Allocation Extracted municipal, state/province, trading / state /
Basin private utility / (rights / market (restricted / international, state-federal, withdragwal rights)
public-private utility) / state / hybrid) unresticted) inter-agency)
1 Public Utility Rights Restricted Coalition Withdrawal rights
Member states as
2 Public Utility Rights Unrestricted International law governed by government
directive
state (use charges for
3 Public Utility State Restricted State law withdrawal from state-
operated storage facilities)
limited by WW . . Surface water rights,
. . . Mix of water agencies oversee .
Industrial partnership, PPP agreement, source, limited surface . maintenance and
4 . . portfolio of local surface water . .
Self rights water withdrawal . production costs paid by
. withdrawal . )
rights industrial users
Rights: industrial ' Statte D|V|5|c;n of }[Nater, pIus.elgh;c2 Water distict
5 Self use permit for Unrestricted (?) inves or-owr?e. water compame.s, . a. er istrict or
. water associations, 117 water districts, association
withdrawals . S
and 92 municipal water utilities
Use rights or "Fair
Restricted: Ribari ot State (vi market value" deemed by
6 Assumed Self Rights | restnicied: per ipanian Mghts owners or >tate (via State. Free if use
rights if riparian owner | Cooperative Endeavour Agreement) .
demonstrated "public
interest"
Use rights or "Fair
. . Riparian rights owners or State (via market valu.e deemed by
7 Assumed Self Rights Restricted . State. Free if use
Cooperative Endeavour Agreement) " .
demonstrated "public
interest"
International agreement, multi-state
8 Public Utility State Unrestricted law & Utility (?)
9 Public Utility State Unrestricted Iav:lnternatlonal agreement, multi-state Utility (?)
10 Public Utility State Unrestricted State-federal agency agreement PUC
11 International law
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. Water Distributor . .
Site . (Self / public utility / Water Allocation Quantity Extracted

Basin Authority (law/agreement,
municipal, state/province,
international, state-federal,

Price Set By (utility /

Name (rights / market (restricted / trading / state /

private utility /

Basin oublic-private utility) / state / hybrid) unresticted) inter-agency) withdrawal rights)
12 International law
13 Unrestricted State River basin committee
14 Public Utility State Unrestricted International agreement Utility
15 Public Utility State Restricted None Utility
16 Utility Rights Unrestricted Utility
17 Utility Rights Withdrawal rights
18 Self Rights Restricted Withdrawal rights
19 Utility Withdrawal rights
20 Public Utility Rights Restricted Utility
21 Multi-state coaltion
22 PPP Model Hybrid Unrestricted International coalition Utility
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