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A commitment to pro-active management of biodiversi ty and ecosystem services in business
starts with corporate governance and more informed decision-making. This implies the integration
of BES into business risk and opportunity managemet) information management and accounting systems.
These systems need to support analysis and decisioimaking at multiple levels, including site/projectevel,
group level, and product level. BES information iseeded for both internal and external reporting. lis im-
portant to measure and report on internal processesbut these alone are not sufficient to inform deaiions
by internal managers or other stakeholders regardmactions and likely consequences.

Businesses can frame BES targets based on principle s that define limits such as "no-go' areas,

use a precautionary approach, and work towards Net Positive Impact. Business efforts around BES
have typically started by identifying what to avoid (e.g., certain activities, technologies or locations). Recently,
this has been complemented by emerging concepts andsupporting methodologies that define positive
aspirations in terms of net impact. Both approachesare valid, given that focusing on “net' impacts ane
may fail to recognize the unique significance of again natural assets.

There are major barriers to BES measurement and gap s in reporting by business. The economic
costs of BES loss are an externality for most compaies, which means that they are often not perceivecs
financially material. For those companies that doeport on BES, most treat it in a superficial mannefThis is
the case even in high impact industries and is paly due to limits in guidance available to businesen BES
reporting, including techniques to translate physial metrics into monetary ones, and partly a consegence
of the low priority assigned to BES by reporting aganizations.

Measurement of BES in business must expand with sup ~ port by technical advances. More baseline
information on BES is required to support companiesn measuring and comparing their own performance.
Life cycle assessment (LCA) techniques need to bexpanded and refined to enable companies to assess
BES along product life cycles and value chains. Efnronmental management and accounting systems need
to capture BES service dependencies and impacts ma consistently. Methodological challenges also exis
in how information on BES values are incorporatechto business planning and decision-making systems,
rooting it in existing systems rather than adding ew parallel systems.

Increased capacity to value BES, together with incr ~ eased use and continued evolution of existing
guidance, will help to improve business accounting and reporting. Improving the ability of companies
to value BES through the adaptation of economic valation tools and changes in the regulatory environent
will help establish BES as a more material issue fdusiness accounting and reporting. Existing guidace
can be better applied through voluntary efforts and by ensuring that existingianagement standards provide
better support and clarification on BES. A key steps for securities and exchange regulators to prode
formal interpretations that can serve as the basigor assessing the materiality of BES with respectat
company filings. Further innovation by BES experts collaboration with the accounting field can helgrive
standardization, particularly in the area of ecosytem service valuations.
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As discussed in the preceding chapter, businesses ball types impact or depend to some degree on biodversity
and ecosystems (BES) and consequently face a rangef risks but also opportunities. Good business planing
requires adequate internal systems to monitor and rmasure BES to support decision-making.

The challenge is to establish reliable informatiomanagement and accounting systems that can provideelevant
information on BES to support operational decisionge.g., the choice of production technology), to iform fi-
nancial valuations or project assessments (e.g., qatal investment), and for internal and external porting. The
information needs within a company can be diverse iad wide-ranging since BES data must be used for aavities
and decisions at multiple levels: site- or projectevel decisions, product decisions, and group- or orporate de-
cisions. Among the reasons that businesses may us®ES indicators include:

understanding the impacts and dependencies of diferent business models on BES;

tracking key performance indicators that relate tostrategic business goals and enable effective risk
and opportunity management; and

communicating BES related performance and challengs to internal and external stakeholders.

The practice of environmental performance measuremd in business is well-established, but does not adress
BES as systematically as more ‘traditional’ areas foenvironmental management. Within the environmentanfor-
mation and performance tracking systems adopted bymany companies, BES represents a special challenge.
Business impacts and dependence on BES are typically mordifficult to measure than standard environmental
performance indicators, which focus on direct busiess inputs (e.g., water, energy or materials) and wputs
(e.g., pollutant emissions and solid waste).

Effective management of BES requires measurement difusiness impacts on various components of biodivesity
(i.e., genes, species, ecosystems), as well as busess dependence on intangible biological processege.g., na-
tural pest and disease control, nutrient cycles, deomposition, etc). In addition, BES assessment reques at-
tention to wider ecological linkages and thresholdswhich may lie beyond the boundaries of corporatecontrol.
However, existing approaches and tools for environmntal measurement and reporting can provide a basisor
BES measurement, management and reporting, as wells a foundation for further development of the fiel

This chapter looks at the measurement of and repoitig on BES impacts and dependencies in business. Té
chapter first explores the core parameters and goal of BES information systems and then discusses these of
such information in business. The chapter concludesvith recommendations to improve measurement, valuion
and reporting of BES in business.
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This section sets BES accounting in the context otorporate governance and business information systas.
It also examines potential BES goals and metricsnigeneral terms.

Designs for stand-alone BES information managemenand accounting systems, or the integration of BESnto
existing business information systems, can follow &lan-Do-Check-Act (PDCA) approach that involves amitial
assessment stage to define boundaries and materidlj, followed by setting objectives and targets, meauring
progress on the basis of clear indicators, and backg this up with environmental management and commnica-
tions systems. The following sections go through thse steps, considering what guidance and examples @
available at each stage. While much of this involgenon-financial data, section 3.3 will address theole of financial
valuation of BES in capital investment decisions.

The commitment to address BES systematically startat the level of corporate governance, the system y which
any organisation's decisions are made and implemented. Corporate governance considered here as something
that encompasses corporate sustainability and resposibility, going beyond a narrow focus on shareholer value
and voting. This implies the consideration of BESmpacts and dependencies in relation to overall corprate
strategy, together with procedures for their measuement, management and reporting. Biodiversity and eosys-
tem information systems thus need to be linked to werall business information management, as well afitting
into wider environmental management (see section 2.4).

Much the effort involved in measuring BES relatesottracking non-financial information that may be iportant
for the company and its stakeholders. This can als@rovide a basis for integrating BES into financialaluations.
While there are few examples of companies that havpublished a financial valuation of BES risks andpportu-
nities, many companies have identified ecologicalystems that merit attention as part of their corpoate strategy.

Of course, for some companies, the impacts of BES Wl be visible, measurable in financial terms anchts
considered material. For example, litigation arisgnfrom an oil spill and the associated compensatiorclaims for
ecological damage may become a significant concerrfor investors. BES concerns may also influence prate
investment decisions. For example, Associated Brih Ports (ABP), Britain's largest port operator, sfiered a
decline of 10% in its stock market value after tha&JK government blocked the company's plans for a comainer
terminal at a site in southern England, in April ZW. The plans were rejected in major part due to oposition
from environmental campaigners, who claimed that th terminal would threaten important wildlife populéons
(UK Environment Agency, 2004).

Even when there is no measurable short-term finanal impact, good corporate governance encourages adng-
term perspective and consideration of stakeholderelations. For example, The King Il Code of Conductssued
in the Republic of South Africa, states that:

aGovernance, strategy and sustainability have becominseparable¥ It is expected that the company wilbe

directed to be and be seen to be a decent citizen.This involves social, environmental and economic ssies
+ the triple bottom line® (King, 2009).
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TEEB REPORT FOR BUSINESS

In its guidance on Social Responsibility, the new ISO 26000 standard recognisdle basic principle 2that an or-
ganization should respect and consider the interests of its stakeholders®. The four coenvironmental issues ad-
dressed in the new standard include 2protection othe environment and restoration of natural habitas with further
guidance highlighting the importance of valuing angrotecting BES (ISO/TMB WG SR IDTF_N101, draft JuP009).

Business measurement of its impacts and dependenc®n biodiversity and ecosystems can serve both privie
and public interests. For example, efforts by busiess to collect BES data can serve purposes beyondlie
boundaries of the firm, such as complementing natinal inventories and state of the environment repost

3.2.2 PLANNING BOUNDARIES, SCOPE AND MATERIALITY

In order to track performance in relation to BES, a&ompany must first define whose performance will b mea-
sured (the analytical boundary) and what aspects tinclude (scope and materiality). Company managersay
need to consult and agree with experts from other éciplines, such conservation agencies, on what taneasure
and over what time period.

A company must also determine from which entitiesd gather data on BES (e.g., should they consider ta impacts
of actions by suppliers, subsidiaries, employees otustomers?). In the early years of environmentatporting, most
organisations measured their impacts by gathering data only from entities ovevhich they had legal ownership
and direct control, as required in financial repoithg. However, as noted elsewhere in this report, ginificant aspects
of an organisation's BES impacts and dependencies may fall outside legal or fineial boundaries.

*The positions of entities may change
& according to issues.
High
EntityC
®
Level of Reporting Boundary
Significance
of entity in relation
to sustainability
risks or impacts
Entity D
® Entity E
L ]
Significant
Gow Influence
—A— -
<+«— Influence > Control ———»
Degree of Control or Influence by the reporting organisation over an entity in its value chain

Source: GRI Boundary Protocol (2005)

CHAPTER 3 ~ PAGE 7



The boundary for BES measurement and reporting caive defined in terms of the intersection of “signdance'
and ‘control' or “influence'. In short, BES measurenent should focus on the performance of entities tht generate
significant risks or impacts and over which the reprting organisation has control and/or significaninfluence.
Figure 3.1 illustrates these two dimensions in tersof reporting boundaries and the priority entitie§or monito-
ring. Business entities in the top right quadranti(e. high risk/impact and high level of control) a&r priorities for
BES measurement. Typical examples of significant gdrol or influence include a business subsidiary, tiere the
reporting organisation has operational responsibili for a joint venture (regardless of the actual agjty ownership),
or a buying relationship where the company accountdor a substantial portion of total sales by the spplier.

While the definition of “control and influence' maype clear, in terms of legal and financial accounty rules, the
determination of “significant impact' may involve mre qualitative considerations such as stakeholdeperceptions
of impacts, alongside scientific analysis of causand effect relations. Assessment of the significare of impacts
on BES requires close collaboration with experts itand, water, biological and physical resources.

Considerable research has been conducted on the déct and indirect drivers and pressures on BES, as ell as
the status and trends in BES. The challenge addresd in this report is to define cause and effect reltions in
terms of business operations. Scientists and manages working in the field of life cycle assessment, sing the
products of a business as the point of reference (se below), as well as site-level managers lookingtaheir direct
and indirect operational impacts, are at the core of this link. Other points of reference include industrial process
the production site, business unit, corporate group supply chain and external value chain. Each of #se points
of reference has different implications for measuraent, the selection of indicators, scope and aggregtion of
information.

Many companies today set narrow measurement and reprting boundaries that do not reflect key BES issus
and entities. Reviews of extractive industry and # food, beverage and tobacco sectors have identifid weak-
nesses in biodiversity targets set by many compani (ISIS Asset Management, 2004; Grigg et al. 2009%-oxall
et al. 2005). In the food, beverage and tobacco setors, for example, corporate biodiversity targets gnerally
focused on direct operational impacts rather thanridirect impacts within the supply chain.

Companies that manage large areas of land or sea,.&h as forestry, mining or oil and gas, often findhat their own
operations represent the most significant portion btheir impacts on biodiversity. On the other handcompanies
that do not manage land may find that good BES measrement and management requires more extended boun-
daries. For example, food processors are dependentn the health and productivity of the land of farmes upstream
in their supply chains. This highlights again theddance between direct control and influence on th@ne hand, and
level of significance of an issue or entity on thether. Determining the latter can be aided througtexpert assessment
and systematic stakeholder engagement, as set out the AA1000 standard. Advice on setting reportindooundaries
can also be found in the Boundaries Protocol of theslobal reporting initiative (GRI) Guidelines.

Defining operational stages, entities and timing

The concepts of influence, impact and stakeholdemiterest are reasonable starting points for BES meagement
and reporting in business. However, applying theseoncepts across a large organization can be complexSuch
organizations may have multiple points of contact vth a range of different ecosystems. For a busineswith just
one major product, service, or market, the scope ofanalysis of their dependence and impacts on BES cold be
the entire company. For a business with multiple mrducts and services, or active in several marketghe relevant
scope may be a particular part of the company. A bginess may begin with a high-level assessment to ehtify
those parts of the company that have the most sigrficant impacts and/or dependence on BES, followed ly a
narrower focus for detailed analysis.
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1. Which stage of the value chain? Suppliers Company Customers

2, Who and where specifically? « Which suppliers? « What aspect of the « Which customers?
company?
= in which geographic — Business unit + In which geographic
market(s)? ~ Product line market(s)?
~ Facility
- Project
- Landholdings
3. Is it strategic, timely, and supported?

Building on methods developed by WBCSD and WRI (208) for the Ecosystem Service Review (ESR), three
basic questions can help managers select an appropate scope of analysis for biodiversity and ecosysims (Fi-
gure 3.2):

1) Which stage of the value chain?  The starting point for most companies is to examingheir own operations,
in terms of how impacts on or trends in biodiversij and ecosystem services may affect their business.
A useful extension is to look “upstream' in the value chain, to shed light on how EEEimpacts and dependence
may affect key suppliers, and the business risks ath opportunities that these, in turn, may pose to tke
company. Another approach is to look “"downstream,'to gain insight into the implications of BES for th
company's major customers.

2) Who and where specifically?  When conducting a review of the company itself, caain aspects of the
business may be prioritized. Options includebbut ae not limited toba particular business unit, produd line,
facility, project (such as a mine, pipeline, otheinfrastructure development), or natural asset ownedby the
company (such as forest or other landholdings). the focus is on key suppliers, a specific supplieor category
of suppliers may be targeted and the scope furthenarrowed by selecting a particular geographic markein
which these suppliers operate. Similarly, if an agssment focuses on major customers, a particular cstomer
or customer segment may be chosen and the scope lagr refined by selecting a particular market in whit
these customers are located.

3) Is the proposed scope strategic, timely, and supp  orted? The scope of analysis should be of strategic
importance. Examples include a company's fastest gswing market, an upcoming major product line, or tle
business unit with the greatest market share and/oprofitability. The chosen scope should ideally preide an
opportunity to influence impending business decisins. There should be internal support for conductinga
review within the selected scope, which of coursemplies management buy-in.

Experience to-date with the ESR shows that it is d&n most effective to schedule such analysis duringegularly
planned audits, environmental reviews, or strateggessions (WRI 2008).
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Deciding on the materiality of the issues

In addition to defining the boundaries of measuremet, a company must also decide which issues shouldbe
prioritized. The materiality of an issue may be agssed in purely financial terms, but this can creablind spots
for companies where significant BES externalitiesxgst that are borne by other entities. More nuance@ssess-
ments of materiality or relevance should considerdw actions that may not have an easily measureablénancial
impact will affect other drivers of business succes such as reputation, license to operate, employeenorale,
and productivity.

Rather than following the traditional accounting dénition of materiality - i.e. an item is materiaf it could influ-
ence decisions taken on the basis of financial st&ments - some argue that more inclusive stakeholdedefini-
tions should prevail, such as those put forward byAccountAblity (Zadek and Merme 2003) or the Global
Reporting Initiative (2006). This perspective is Is&d on the idea that factors significant enough tesubstantially
concern external stakeholders will ultimately affache business, particularly if a company looks begnd the
very short-term. Proponents argue that a strict foas on quantifiable, financial assessments of BES Winot
properly inform business decision-making, because at all relevant risks and opportunities can be traslated
reliably into impacts on a company's cash flow orihancial position.

For those BES issues that are considered materialt is important for a company to articulate, both mternally
and externally, their relevance from two perspectis:

1) Whether BES is a material issue for the companysaa whole or only for specific operations/regions/
products; and

2)  Which aspects of impacts and dependence on BES sbuld be prioritised for action, considering scale
and time frame.

Some work has been undertaken to examine the mateaility of BES at sector level. Recent examples inctie
work by Oekom and Eurosif (2009), which examine bdt impacts and dependence on BES. One of the most
comprehensive publications to date is the materialy analysis produced by F&C Investments in 2004
However, little work has been undertaken to quantyf the financial consequences of BES impacts and deen-
dence. Nor has the second layer of detail been explred very much + namely what aspects of BES are mds
material and should be prioritized?

In terms of the ecosystem service categories defing by the Millennium Assessment, the provisioning s@ices
of ecosystems represent the most common dependencis and risks for companies. All companies require a
flow of raw materials either for direct purchase ofor acquisition from suppliers as semi-processed gods.

Less obvious but often important are risks associad with impairment of regulating services. These maaffect
the ability of ecosystems to provide key businessniputs (e.g., climate change may affect the availabty of
timber, cotton, or other agricultural products) orresult in negative impacts on other stakeholders tat
become a reputational risk or otherwise affect théusiness license to operate. Materiality assessmestshould
consider ecosystems in terms of both business depedence on ecological processes and the potential
benefits or services produced by these natural proesses.
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With boundaries and priorities for BES monitoring ad reporting identified, companies must also set gals
for BES. The dilemma for many sectors is that almdsall business operations will inevitably lead to@me
degree of adverse impact on ecosystems and biodiverisy + it is virtually impossible to achieve zero edogical
impact. Furthermore, as noted above, changes in BESlo not necessarily follow linear paths, so that its
often unclear whether the actions of one company, bwever small, will have negligible impact on biodersity
and ecosystems or if a threshold may be crossed whih results in sudden ecological collapse.

Several principles have emerged over time that cabhe used by companies to help define objectives andar-
gets related to BES. The principles around “no-goand the precautionary principle were designed to epress
minimum standards and underline some limitations f@ed. The concept of "Net Positive Impact' has emergd
more recently as an aspiration that allows for trad-offs and in-kind compensation for ecological damae.

No-Go Areas

In recent years, several companies within the extive sectors have made voluntary commitments to fogo
the exploitation of natural resources within certai highly important ecological areas (see for examellICMM
2003, JPMorgan Chase undated).. Such voluntary comitments by business can complement mandatory
land use planning to protect sensitive sites. Thesare typically expressed in terms of avoiding areathat
have been designated to meet a certain classificatn by international bodies (e.g., commit not to exjoit
resources near World Heritage Sites). To be effest®, such voluntary commitments require universal
adherence (i.e. lack of “free riding').

Precaution

The consequences of biodiversity loss and ecosystendegradation are often associated with high degrees
of uncertainty, and precaution is frequently advoceed around actions which may result in irreversible
environmental harm. It is not always possible to ofain clear evidence of a threat to the environmenbefore
damage occurs. Precaution * the "Precautionary Praiple' or "Precautionary Approach' + is a responseo
this uncertainty and has been embedded in both intenational and national law.

The principle of precaution, as recognised in the 992 Rio Declaration, states that if an action or plicy is
suspected of causing harm to the public or the envbnment, in the absence of scientific consensus thiasuch
harm would not ensue, the burden of proof falls orthose who would advocate taking the action. Part ofthe
justification for the principle is that biological systems are complex and it isften difficult to predict when
thresholds or tipping points will be reached. As a consequence, organizations aradvised to proceed with
caution in the face of uncertainty. Application othe precautionary principle in the realm of biodivsity is perhaps
most obvious with respect to the release of genetially modified organisms. The approach is similar tono-go'
pledges, but typically focuses on the prohibition 6technologies rather than avoiding certain geograpies.

As with the "no-go' approach, the precautionary pmciple takes little account of economic opportunitycosts.
Moreover, the effectiveness of the principle depenslon its universal application, which may not be ralized
through purely voluntary action. It also implies tt actions will be taken to reduce the scientific ncertainty
which prompts its use. Without this commitment, theprinciple could become a tactic for blocking actims.
When the principle is invoked, plans should be defied to generate the evidence needed to revisit thelecision
(see Emerton et al. 2005).
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No Net Loss or Net Positive Impact

The concepts of No Net Loss (NNL), ecological neudélity or Net Positive Impact (NPI) are based on regni-

tion that certain economic activities (e.g., resowre extraction or agriculture) will inevitably resuln some

residual impairment of BES on a given area of landr sea, even with the best environmental mitigatioand

restoration efforts. While such residual impacts canot be avoided entirely, a company can aim to acleve a

net zero or positive impact by taking actions to caserve or restore BES in other areas, with a viewotmain-

taining overall ecological integrity. There are exaples of companies that have committed themselves
to being net positive or neutral with respect to cabon, water, wetlands, or other ecosystems and serices.

Along with cities such as Daejeon and Sydney, compiies such as Deutsche Post DHL, Microsoft and
Japan Airlines have committed themselves to climateeutrality.

While NNL or NPI can be a powerful aspiration and ginciple to motivate business action on BES, therare
many challenges to achieving such a goal in practe. Some dispute whether NNL or NPI is technically io
politically feasible (cf Walker et al. 2009). Nevéreless, the implementation of biodiversity offsetdas
progressed beyond mere concept and is currently praticed extensively across the globe (Madsen et al.
2010). See chapter 5 for further discussion.

Most large companies have environmental data collé®mns systems that gather information from sites ad fa-
cilities to support local decisions as well as grop-level management. At a corporate or group-levelaggregate
information on BES may be used by internal and extmal stakeholders to assess the breadth and depth bthe
management processes in place and their performance

In general, two broad categories of quantitative idicators are used:

Process based: these measure the extent to which @mpanies have in place processes and management
systems which, if operating effectively, can driv@erformance improvements. An example is the numbeof
sites that have a biodiversity action plan in placeor the extent to which environmental impact assesments
incorporate biodiversity and ecosystem services imacts and dependence. Such process-based indicators
have been criticized because they do not provide alear picture of outcomes. If based on “tick the ba'
completion of procedures, they may suggest progresseven when implementation and actual improvements
on the ground are minimal.

Results based: such indicators provide a picture ¢ performance over time and are essential for theatuation

of BES impacts and dependence. They tend to be quatitative, e.g., the volume of water abstracted
per hectare of crop, or the number of organic prodwet lines in a range. Performance-based indicators i&

infrequently used and tend to be customized to indiidual companies, which can create barriers to benl-

marking and interpretation by other stakeholders. fere is currently no consensus on which corporate
indicators for BES-related performance may be appdid across different sectors and regions, due to the
variety of circumstances in which companies operate

Environmental performance measures that assess these of resources (e.g. energy, water, materials) ah
the non-product outputs of business (e.g. wastewate, air emissions, solid waste, etc.) are relativelwell-
defined within both national legislation and volurtry initiatives, such as the Global Reporting Indtive,
1ISO14000 series, Carbon Disclosure Project, etc. Deeloping indicators to assess BES performance is m@
complex, as it typically involves measuring impact®n or changes to systems that may extend far outsle
the company's operational boundaries or direct contol.

CHAPTER 3 ~ PAGE 12



TEEB REPORT FOR BUSINESS

Companies can however use conventional environmentaindicators of resource flows, emissions and
pollution as proxies for BES impacts, dependenciesnd/or responses. For example, the volume and toxiity
of wastewater discharges may be used as a rough intator of potential impacts on biodiversity in rec&ing
water bodies, in the absence of more precise impactata. Conventional environmental indicators may ab
be relevant when considering how investments in ecgystem conservation or restoration can help improve
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B 33% Surface water
I 18% Ground water
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AB Miller is one of the world's largest brewers lwiperations in
more than 32 countries. In 2008 SAB Miller annourtta commit-
ment to reduce water consumption across its globgperations by
setting a target of cutting the amount of wateuges per hectolitre
(hl) of beer produced to an average of 3.5 hl by P + a 25%
reduction from 2008. This initiative is designeddave around 20
billion litres of water every year by 2015. The 20tHsget is part of
a new water strategy which takes a comprehensivekrbased
approach to the value chain. SAB Miller chooses teport on
average water use per hl of beer, water to beericathl water / hl
beer), regional water to beer ratio and the diffiergources of water
as a percentage breakdown. This information is refea in their
sustainability report and links back to their wasénategy and target

to reduce water use per hl by 25%.

Source: http://www.ibatforbusiness.org and http://www.waterfootprint.org
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environmental performance. For example, a company @y ask which is cheaper £ investing in the natural
filtration and cleaning capacity of a wetland or prchasing end-of-pipe pollution control equipment.

BES concerns often arise in relation to changes aa given time and place, which are easiest to measerand
monitor in the context of a specific site or locatin. The information gathered from individual siteforms the
basis for aggregation and decision-making across @ompany. For industries with significant direct impcts on
terrestrial or marine ecosystems, measuring BES p&rmance at the site or project level forms the bais for
BES decisions throughout the organization. At theise level, BES performance data can be used for maaging
impacts and developing biodiversity management plas. Different indicators may be needed to address th
particular challenges and opportunities for a giverarea and the information requirements of group-lesi stra-
tegies and reporting. For example, a refinery's emsbsions might have substantial impacts on local wedinds,
which implies certain monitoring needs. In additionthe organization might have a group-level goal diéned in
terms of nutrient loading, which would require addional information.

At the site-level, it is often important to set corporate performance in the contextf@xternal conditions. Tools such

as water footprinting, the WBCSD Global Water Tool as well as the Integrateddgliversity Assessment Tool (IBAT)
can help companies understand the relevance of their impacts on the wider landscapend on other stakeholders

Using the IBAT for project planning and site selection processes enables considéian of alternative projects or

locations at a point in the decision-making process when changes are stillbenomically feasible.

Emerging water accounting or footprinting methodologies enable a company to qudify its operational and sup-
ply-chain water footprint, considering: (i) use of blue water (volume of freslater taken from surface water and
ground water), (ii) use of green water (volume of freshwater taken fromimavater stored in the soil as soil moisture),
and (iii) cause of grey water (volume of pollutedater, expressed as the volume of water required talilute pollutants
to such an extent that the quality of the receivingvater body remains above agreed water quality stagards).
Box 3.1 shows reporting of water footprint data by SAB Miller, based on the ct#ction of data at site level and the
aggregation of results at group level, for a particular product line (litef beer) and a particular region.

Mainstreaming BES considerations into business plaming involves linking general business managementca
counting with the data systems for environmental maagement. This does not mean inventing completely ng
systems and layers of management. Some aspects of BS, for example water use, may already be captured
in a company's existing environmental management sstem. Evidence from public reporting, however, suggsts
that other aspects of BES are not well-integratedrito existing EMS, particularly at the group level.

Environmental management systems focus on those erimonmental interactions that are considered “sigrdant’. The
International Standards Organization (ISO) has deleped a concept of “significance’ that is similara the concept of
materiality put forward by AccountAbility (Accounthility 2008) and the GRI (Global Reporting Initigg 2006). In the
terminology of ISO 14001, environmental managemertackles a range of environmental “aspects' (inputred outputs
of an activity) and their associated environmentalmpacts'. An aspect is seen as “significant' if, mong other things,
it has the potential to cause a demonstrable impacbn the environment, and has major financial implations (positive
or negative). Definitions of materiality tend to fms on assessing whether the impacts associated wit an issue are
significant and whether the company's performanceri this regard may affect stakeholder decisions. Imacts are
often grouped into categories for example air polliion, water pollution and land contamination.
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Management accounting systems provide informationdr internal planning, budgeting, control and decigin-
making and should include relevant BES informationThis may include decisions about old or new produts,
in-house production versus outsourcing, process impovements and pricing. Decisions about products ctically
include the question of which materials are requim for their production, which has clear implicatios for BES.
Management accounting can incorporate BES metrics ad link non-monetary data with financial informatio.
For example, when looking at product manufacturingosts and raw material supply, a company with largem-
pacts on BES may need to consider potential naturatesource scarcities.

Furthermore, management accounting can provide keynputs in the development of balanced scorecard per
formance measures, considering for example how opetional processes may be changed to improve resoure
efficiency and productivity. Related eco-efficiencyargets with implications for BES may include redcing the
material intensity of products and increasing the se of renewable resources.

Environmental Management Accounting (EMA) has beetleveloped in response to the difficulties of captung
environmental costs within traditional accounting gstems. EMA is defined as the identification, collgion, ana-
lysis and use of information for internal decisiomaking (UNDSD 2001; Savage and Jasch, 2005), coverg:
(a) financial information on environment-related @bs, earnings and savings, and (b) physical infornteon on
the use, flows and destinies of energy, water and raterials (including waste). EMA techniques allowrfins to
develop and use environmental performance indicata; which may be based solely on physical data or conbine
monetary and physical data to create eco-efficiencyndicators . Physical data may include quantitie®f eco-
system services used or damages caused to BES, whiec may or may not be readily translated into monetar
values. EMA systems can be aligned with major starards such as 1ISO14031 or with the indicators speciéd
in reporting initiatives such as the GRI, CDP anddfest Footprint Disclosure Initiative.

In current practice, EMA primarily addresses the déct costs of environmental flows by:

Putting a “price’ on non-product output (i.e., pollution and waste), thus highlighting the costs of raterials
converted into non-marketable waste and emissions.

Quantifying the monetary impacts of external envonmental pressures (e.g. taxes, norms, quotas) iretation
to other factors that influence financial resultsin order to distinguish transactions of an “enviromental'
nature (e.g. compliance costs) from other businessransactions.

To provide a more complete picture, companies may gpplement EMA by analysing the potential consequeres
of decisions with respect to intangible assets. Wi¢ BES involves tangible assets from a public persgtive, it
remains more difficult for business to define and masure their indirect impacts and dependencies onhese
assets. This raises the challenge of expanding thecope of BES assessment, going beyond first tier sppliers
and clients in the business value chain (this issuis discussed in more detail below, under life cyle manage-
ment’).
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Capital investment is based on identifying viable usiness opportunities that will generate attractiveash flows
within a given time frame. The investment may relat- for example + to entering a new market, expansin, di-
versification, or replacing / upgrading technologySuch decisions are typically informed by systematievaluation
of alternative options, using "net present value',;payback period' or some other financial criterionto help
managers decide whether to approve or reject a propsed investment.

The most basic rationale for business investment iso enhance the value of the firm, i.e. creating ae for
owners. An investor will normally consider a rangef value drivers, such as potential growth in salesr taxation,
which may be directly or indirectly influenced bygreen' issues. The analytical tools relevant heretus on the
financial return for the company rather than the wler socio-economic consequences of an investment.

Biodiversity and ecosystem services may feature imarious stages of the investment appraisal procesdt could
be a decision about entering a market for BES relatd goods and services, for example organic food. Itould
be about diversification into products that use moe or use natural resource inputs. It may involve dading on
expansion into a new country, or acquiring a new cmpany, in an environmentally sensitive area. It cad be
about investing in new technology that reduces polition. It could also be an investment decision wito direct
link to BES, but which results in impacts on BES ftther up or down the value chain. In considering sch options,
a business is likely to focus on direct costs and bnefits. Making the business case for BES use in b context
requires the identification of win-win opportunitie, based on convincing metrics. While all investmerdecisions
have some BES consequences, these may not translateasily into quantifiable impacts on cash flow ananay
therefore have little influence on investment decisns.

In order to decide what investments to make, busineses need to evaluate the alternatives available tthem.
Table 3.1 provides an overview of commonly used vahtion techniques for business investment, with thig
implications for BES. Normally the main criteriorof approving an investment proposal will be its pantial to in-
crease shareholder value and profitability. Otherriteria, such as protecting the environment, are ¢én secondary
as long as legal requirements are met.

There are several barriers to changing “business assual' and mainstreaming BES into investment appriaal.
These include the fact that:

I Environmental externalities do not form part of fanal business valuations;
I Business discount rates often differ from so-calledsocial' discount rates;
I Businesses may ignore some of the intangible valuesf BES; and

I There is often limited information and uncertaintgbout BES values.

These barriers can result in the approval of projds and investments that are less profitable from ta perspective
of society as a whole than for the owners of the bainess.
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Net present value of
discounted cash
flows

Internal rate of return
(IRR

Payback period

Discounted cash flow (DCF) analysis is the most
commonly used investment appraisal methodology
in both the public and private sectors. It involves
assessing the cash flows that a project, investment
or business will generate over a time horizon which
encompasses its full life. In order to compare cost
and revenues arising at different points in timepture
expenses or earnings are normally “discounted' at a
fixed rate, typically based on the investor's weigted
average cost of capital. The sum of discounted
revenues less discounted costs is known as the “net
present value' (NPV) of the investment, or the vatu
today of the project over its whole life.

IRR is defined as the level of returns which, if &sl
as the discount rate for a particular investment,
would result in the discounted costs of the project
being equal to discounted revenues (i.e. the IRR is
defined as the discount rate which yields an NPV of
zero). A higher IRR indicates that the project offs a
higher level of return on the initial investment.

Payback period is a streamlined investment apprai-
sal technique, employed patrticularly by SMEs. It is

defined as the length of time needed to pay back tk
initial investment. While the method involves simgl

calculations, it is necessarily short-sighted bottirom
a business and a BES perspective. A project that is
beneficial over the long run is likely to be overtiked

if it does not repay the initial investment quickly
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Provided all relevant BES im-
pacts and dependencies are
accurately valued and included
within the scope of business
decision-making, DCF/NPV of-
fers a plausible framework for
investment appraisal. The risk
is that certain BES values may
be unknown, mis-priced or fall
outside the scope of analysis
because they do not result in
costs or benefits to the inves-
tor. The choice of a dizount
rate can also be problematic,
due to uncertainties about the
future availability and value of
BES.

IRR can give ambiguous
results for projects characteri-
zed by negative cash flows

at the end their lives. IRR
may therefore be unsuitable
for projects that involve de-
layed environmental costs,
including remediation expen-
ses incurred at the end of the
main operational phase.

BES impacts that take a long
time to manifest would rarely
be considered in a payback
period calculation. Similarly,
other costs incurred at the end
of a project's life, such as re-
pairing environmental damage,
are also ignored in this evalua-
tion technique, though they
are relevant costs to the
business.



Indirect valuation

Informal valuation
techniques

Investors often have to perform an external valua-
tion of companies or other assets. A number of
methods may be used to do so, including com-
parisons of earnings, price to earnings ratios or
comparisons to other market benchmarks, such
as the value of previous transactions.

Business decisions may be made on “gut feel’,
rather than using a formal valuation methodology.
The success of this method will depend on the
skill and knowledge * and perhaps luck * of the
decision maker. Some decisions may seem irra-
tional, but some managers and entrepreneurs
have defied conventional wisdom and succeeded
in this way.

Indirect valuation approaches
will only reflect BES values to
the extent that the target
asset or company is properly
valued in terms of its impacts
and dependence on BES.
Use of market benchmarks
can be misleading due to the
fact that they generally do not
reflect BES values.

Informal decision-making has
both benefits and drawbacks
for BES valuation. The ap-

proach relies on the investors
personal perspective and va-
lues, which may give more or
less weight to BES issues de-
pending on the individuals in-

volved.

Barrier 1: Externalities are missed from business v aluation

When applying standard investment appraisal methodssuch as those outlined in Table 3.1, and assuming
that management seeks to maximise profits and valuéo owners, a firm will only include the values focosts
and revenues that are relevant or material from itswn point of view. Therefore, a firm will only cosider damage
to an ecosystem in its investment appraisal if it xpects to bear the cost of the damage itself. Wherea firm
does not believe that it will bear at least some ofhe cost of environmental damage, this will not nomally form
part of a formal valuation appraisal. In this casehe cost is an externality, i.e. an impact that iexternal to the
company and its decision making. This also applieso external benefits, such as those arising from ealogical
restoration activities that do not generate revenuéor the investor.

When a business has a detrimental impact on the fuctioning of an ecosystem, costs may result from redctions
in both marketed and non-marketed services. For exaple, inefficient harvesting by a forest managemertom-
pany imposes a cost on the company since future yiels may be reduced. This cost is internal. Howeverijt
may also impose non-market costs by reducing the rereational value of the forest. If the company islale to
extract some of the value of these services, for eample by charging access fees to recreational usersthis
cost will be partially internalised and may be vakd by the business. However, often the costs of thedamage
will be external. Because many intangible ecosysterservices are not valued in the market, they oftememain
external to investor decision-making, particularlyf there is no legal basis for external stakeholdsrto claim for
damages, as is commonly the case.
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What would change this? Setting aside the personaliews of business owners, managers or employees, th
fundamental logic for a business is to maximise pritability. A business may be concerned about thempact
of its operations on ecosystem services if these a likely to damage services itself relies on, or seilt in repu-
tational damage, delay, litigation or other costs bdoing business, leading to reduced sales or recritment pro-
blems. Even when there is not a quantifiable shorterm financial impact, changes in BES resulting fio
investment decisions may still affect the long-ternability of the business to achieve its strategy.

Alternatively, regulation, taxation, subsidies antharkets for BES may oblige a business to consider BS impacts
and ensure that ecosystem damage and opportunities form part of its decision-makindznvironmental regulations
could mean that certain industrial processes needd be revised, while taxes and subsidies could altethe payoffs
to investments, and markets would put prices on BESwvhich business would need to buy or sell.

Barrier 2: Business discount rates often differ fro m social discount rates

An individual will discount future costs and benet$ at rates determined by his/her pure time preferace and the
expected growth in his/her future consumption. In ¢her words, people tend to give less weight to coss and
benefits that occur in the future than those arisig today, first because they are mortal, and therefiee impatient,
and second because they expect their income to riseover time. The latter point is subtle but reflectghe fact
that each additional unit of income delivers slighy less additional utility than the last, due to dimmishing returns.
If on average people are expected to be wealthienithe future, due to general economic growth, we ca expect
that an additional increment of income received ithe future will generate less utility than the saméncrement
delivered today.

The same logic with respect to future costs and beefits may be applied in business. Because individda invest
in businesses both directly and indirectly (e.g. gipension funds), the discount rates used in busings decisions
will ultimately reflect the underlying individualisicount rates. In addition, businesses expose invdsrs to risk +
there is no guaranteed return on an investment in &rm. So on top of the sources of individual discanting out-
lined above, business discount rates will also inalde a risk element to compensate investors for thgossibility
that they may not get their money back.

The standard discount rate used in business investmnt decisions is the weighted average cost of capdil
(WACC). The WACC faced by a given company is estakhed in the debt and equities markets and depend®n
the preferences and discount rates of the potentiabool of investors as well as the perceived risk ahe company
or investment project for which capital is solicitd. The WACC represents the opportunity cost of invsting in
the business + forgoing cash that could be spent tday for an uncertain return later. For most core ativities of
a business, it is the appropriate rate by which taliscount future returns, though for non-core projets the WACC
may be different. Normally, a business should onlinvest in those projects that are expected to enhaoe value
when discounted at the appropriate WACC.

Typical discount rates seen in the market and geneily applied by businesses reflect the savings anthvestment
decisions of institutions and individuals around t@ world. The longest instruments commonly availablare
30-year government bonds, often used by pension fuds to match their liabilities to provide long-ternretirement
pensions. While people may and do care about even wore distant futures, it is currently impossible taerive an
appropriate long-term discount rate simply by lookig at financial markets. Indeed, for decisions thaaffect so-
ciety over the very long-term, market discount rate are probably not appropriate. Nevertheless, polig makers
need a basis to compare present and future costs ad benefits. In practice, governments often use a ‘acial’
discount rate for such purposes (Box 3.2). Social scount rates are almost always lower than marketates,
reflecting the fact that society as a whole is nomortal (we hope) and is less risk averse than mosndividuals.
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The discount rate used to assess UK government padly decisions is the Social Time Preference Rate (PR).
The STPR discounts future consumption, not future tility. The SPTR is the sum of two elements:

I A pure rate of time preference reflecting the facthat individuals discount future consumption,
irrespective of changes in per capita consumptionand

I A component reflecting the fact that, if consumptio is growing over time, an additional unit of
consumption in the future will bring less additionkutility than an additional unit of consumption tday
(reflecting diminishing returns to consumption).

As an example, the UK government uses an annual STR of 3.5% for its planning decisions [HMT Green
Book], based on a discount rate of 1.5% (accountingor risk of death and pure time preference) plus aes-
timate of the long-run per capita income growth of2% annually. The STPR further reflects the assumin
that each increment of future consumption would beworth half as much to people who are twice as wealty
as current the generation (i.e. the marginal utijitof consumption is assumed to have elasticity of ne). The
STPR is used to evaluate public investment decisianup to 30 years' duration. Lower discount rates ae
used for longer time horizons, due to uncertainty bout the distant future.

Business decisions that affect biodiversity and ecgystems are often made using relatively high, markeliscount
rates. The danger is that, by doing so, business mg be under-valuing potential adverse impacts on fuire ge-
nerations. In addition, even the social discount tes commonly used by governments may be too high. A set
out in Box 3.2, it is assumed that consumption grovth will be positive in the future. However, biodivesity loss
and ecosystem degradation is likely to lead to lowelevels of at least some ecosystem services in théuture.
Some of this damage may not be reversible at any cst, and there is a limit to which other resources otechno-
logies can substitute for the loss of ecosystem sarices. This implies that future generations may baorse off
than our own, in which case a very low or even negidve consumption discount rate could be justified.

Further discussion of discounting and its applicatin to BES, as well as related ethical issues, canéfound in
Chapter 6 of the TEEB DO report. This concludes thiaa variety of discount rates, including zero and egative
rates, may be used depending on the time period inelved, the degree of uncertainty and risk, ethicatonside-
rations around intra and intergenerational equityas well as the scope of the project or policy underconsidera-
tion.

Barrier 3: Businesses may not account for intangibl e values

It is well known that biodiversity and ecosystems gnerate both tangible and intangible values. The teer include
so-called "non-use' values, defined as the value tat people place on an ecosystem or resource that inot
related to any direct or indirect use, including th value of species and habitats for religious aes#tic, heritage
or bequest reasons. Some argue further that ecosygms or component species have an “intrinsic' or maal
value, independent of human preferences (see chapter 4 of TEEB DO0). In addition, ecosystems provide regulating,
provisioning and supporting services which can bemportant even when they are intangible or difficulto value.

These and other intangible benefits of BES are najenerally traded in markets and their value is nawidely un-

derstood or agreed. Such values may be reflected ipublic policy, for example through environmentalastrictions
on certain activities in certain locations, but thee remains wide disagreement about the importance bintangible
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benefits, which makes it difficult to include losr gains in such services in business investment dgsions. As
noted above, firms may not bear the costs of damagig, or reap the rewards of providing, intrinsic ointangible
values, except where:

I Regulation limits damage to ecosystems or requiresemediation or compensation (e.g. restrictions on
pollution, production capacity or total output, offet requirements);

I Environmental damage affects the firm's own revenug now or in the future (e.g. changes in real estatvalue
due to loss of environmental amenity);

I Payments or other incentives are provided by othefirms, NGOs or public agencies; or

I Adverse publicity damages the firm's reputation obrand.

For these reasons, businesses may have an interesh properly valuing their impacts on biodiversityad eco-
systems, including intangible values. This is incesingly possible using tools developed by economist to
measure the non-use values of environmental assetspcluding so-called “existence' values. The contigent
valuation method, for example, asks individuals abat their own valuations of intangible environmentdienefits
and is the main method used to assess non-use valug (Box 3.3). Contingent valuation has gained wideac-
ceptance since its use in 1992 by Richard Carson ad others (Carson et al. 1992) to value damages redting
from the Exxon-Valdez oil spill. After an 18 yeaegal battle, the US Supreme Court finalised Exxon'som-
pensatory payments at over $500 million, includinglamage to so-called existence and other non-use vales
of biodiversity.

Barrier 4: Limited information and uncertainty

Businesses may find it difficult to value BES riskand opportunities accurately, due to lack of scietific and
economic data or regulatory uncertainty. Although BF modelling and other valuation techniques can acaunt
for uncertainty, they require that a defined proballity is placed on every eventuality. The difficyltin assigning
probabilities to potential BES outcomes is a barrieto including them in business valuations. This isxacer-
bated by the absence of standard metrics with whichto monitor BES impacts and dependence.

Another characteristic of BES decline is that it ca be hard to predict or subject to sudden, unexpeced
change. A small amount of degradation may have lit effect on the value that people obtain from ecogstems.
However, as the level of negative environmental ingets increases, the loss of ecosystem services mapccur
at an accelerating rate. Thresholds or “tipping poits' may also arise, beyond which an ecosystem entes a
new state and the supply of certain ecosystem series is significantly reduced. Moreover, in some cass,
ecosystem damage or modifications may be irreversile on a human time-scale.

Finally, companies are taking actions today that Wibe affected by legislation in the future. Costshat may
materialise over the life of a project or investmédndue to new regulation will only be considered ibusiness
decision makers think they will occur or are likelyo occur. As with other risks, regulatory impactscan be in-

cluded with a probability if this is known, but, asin the case of carbon liabilities, uncertainty magimply lead
firms to ignore the future costs of their actionsimportantly, this is likely to be more common for pportunities

than risks = an investment in ecosystem assets suclas biodiversity credits may be viewed as “speculate’,

while acknowledging that a firm undertaking a damamng activity may need to pay could be considered
“prudent’.
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In the early 1990s, the Reserve Assessment Commission (RAC) in Australia investightptions for the use of
resources within the Kakadu Conservation Zone (KCZ). Alternatives included openitite KCZ for mining, or
combining the KCZ with the adjoining Kakadu National Park (KNP).

The KCZ is believed to contain significant reservesf gold, platinum and palladium. Environmental gneps
argued that potential damage from mining was likely to extend beyond the KCZ tthe KNP, and that this was
significantly detrimental to the public use and nofuse values of the park. Conversely, the mining copany
sponsoring the proposals argued that damage would be minimal and that the public did nglace a high value
on the KCZ.

The RAC's investigaton involved two major components. First, a study was undertaken to estimate thekgly

risk of damage from mining. Second, the RAC used a contingent valuation survey &stimate the economic
value of potential damages. Because the extent of damage was unknown when the suryavas undertaken,
major- and minor- damage scenarios were considered. Based on a descrifin of the KCZ and the potential
environmental damage scenarios, respondents acroséwustralia were asked if they would pay a pre-deterimed

price to avoid the damage. By randomising the prices proposed to each respond#, an average willingness
to pay (WTP) could be estimated while controllingf differences in the characteristics of the sampl@opulation.

The results of the CV study implied that public WTRo avoid damage to the KCZ, at A$435 million, faexceeded

the net present value of the proposed mine, estimated at A$102 million. Thietal value of avoiding mining da-
mage was obtained by multiplying the median WTP to avoid the minor impaaticenario (A$80 per household
surveyed) by the total number of households in Australia.

Following the RAC's report, in 1990, the Australian government decided not t@sue a permit to mine the KCZ
site. Interestingly, the results of the CV study were not included in the final RA€port, perhaps due to uncer-
tainty (at that time) about the validity of non-mdset valuation methods. Nevertheless, this example@monstrates
the potential of economic valuation techniques foassessing the value of ecosystem services in a pregt
appraisal setting, and highlights the fact that intangible values can be measured smme degree. Such an ap-
proach can help firms to establish the potential costs of damages associated with theinvestments. Project
planners can also use such techniques to identify @enfigurations and methods that would have the leasimpact
on intangible ecosystem values.

Source: Carson 1994
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Life Cycle Management provides a practical approaciior product-based decision-making in business, whih
may incorporate BES aspects. Life Cycle Managementypically combines product-level assessment tools,
such as Life Cycle Assessment (LCA), with environnmeal management (such as ISO 14001) and reporting
systems. Life Cycle Management looks beyond a partular industrial site or stage of the value chaimtassess
the full impact = including socio-economic impactst associated with a product or service throughoutts life
cycle. This section reviews recent efforts to integate BES information in LCA methods.

LCA is used to study the environmental interventiamand potential impacts throughout a product's lifefrom raw
material acquisition through production, to use andinal disposal (i.e. from cradle to grave). For @#tance, the life
cycle of a tomato would include the production of értilizer, pesticides, water, peat for seedling prduction, energy
for heating of greenhouses, transport processes, pekaging, processing energy (e.g. cooking) and wasté&reatment.

The aim of LCA is to provide information to enabldusiness to reduce resource consumption and emissins and
thus environmental impacts at all stages of a prodct's life. LCA serves to compare different productge.g. biofuels
with fossil fuels) or to identify key environmentégsues and thus potential improvements along thefe cycle.

1. Definition of goal and scope

* \What i1s the purpose of the LCA?T
« Who is the intended auvdienca® ¥
+ What is / are the systems under study and what are their functions?
* \What are the underhying assumphons / imitations™?

- What are the data quality requirements?

A

-~

4. Interpretation

* What are the

2, Inventory analysis conclusions?

* What are the relevant emissions and resources the systems * What are the
produce or consumea? »  limitations?

« How reliable and

« How are these inputs and outputs allocated to the functions of the

A

system? sensitive are the

* \What is the quality of data {uncertainties)? results?
+ What are the re-
commendations?

L 4

3. Impact assessment

* Which impact categories are considered and which models are used?

* What environmental impacts are caused by the emissions and the A
use of resources from the systems?

= How is the aggregation within the impact categories performed?

= Are impact categories weighted and, if so, how?

-~

Source: ISO standards 14040 and 14044
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Standard phases with related questions in the LCA are set out in Figure 3.3. The Li®®ycle Inventory (LCI) involves
data collection and calculation procedures to quarify relevant inputs (resources) and outputs (emissis). The
Life-Cycle Impact Assessment (LCIA) aims to understand and evaluate the magnitude and sificance of the po-
tential environmental impacts of a product system. LCIA is needed because in thiaventory analysis several hun-
dred emissions and resource uses may be quantified, and a comparison of two produs or scenarios based on
so many environmental interventions is virtually impossible. In the LCIA, an aggation of these environmental in-
terventions according to the type of impact or damage is performed. This reducethe number of environmental
indicators to between 1 (for fully aggregating methods) and approximately0l which is far easier than comparing
hundreds of emissions and resource use flows.

The overall framework for Life Cycle Assessment is described by Udo de Haes9@9) and redefined in the Life
Cycle Data System Handbook (2009). This frameworkefines the relationship between environmental inteentions
+ i.e. the modification of the environment resultopdirectly from a business activity - and the resulting impacts. Due
to the complexity of the causal chain, several steps are considered betweenltarations of the environment and
final impact (also called endpoint). Each intermediate point of measuremenibag the causal chain is called a mid-
point (such as ecotoxicity, eutrophication, land use, etc). Beyond this, the endpai refers to an Area of Protection
which refers to entities of ultimate interest to soiety, such as human health or the quality of the atural environment.

Over the last 20 years, several LCIA methods have been developed. These diffey their definition of impact ca-
tegories, consideration of environmental compartmets, number of emissions and resources considered, ad level

of aggregation. There are methods that stay at the level of impact ¢agories, and those that aggregate further to
the level of damages to the three areas of protection: natural environmei¢cosystem health), human health and
resources (see Figure 3.4). Different weighting techniques can also be u$ee.g. based on targets set by govern-

ment or by experts.

Environmental
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Source: Jolliet et al. 2003
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Biodiversity-related endpoints are not currently well integrated in LCA methods arglidelines. Various approaches are
being examined under the UNEP/SETAC Life Cycle ltive (http://Icinitiative.unep.fr). Some approaoks estimate a
potential percentage change in ecosystem diversity, independent of the locaticend time of the impact. Other emerging
methodologies express damage in terms of the fraction of species eliminated ev an area and time period.

LCA incorporating BES needs to account for a wideange of impacts, such as ecotoxicity or land use chnge, for example.
These impacts result from different types of enviremental interventions. In the case of ecotoxicityfor example, the impact
is due to emissions of substances to the environmein Thus impact is related to the quantity of a partular substance released
into the environment and is proportional to the haard or toxicity of the substance. Ecotoxicity is asessed by modelling ex-
posure concentrations and looking at species levehdicators of abundance and reproductive decline, rtrapolating from a
number of indicator species to entire ecosystems élated to the volume of emissions of any toxic submnce and depending
also on substance-specific properties).

For land use, impacts are proportional to the surfee of land transformed and the ecological sensitity of the area. Both the
type of land use and its coverage in terms of areand time should be considered. Quantification of lad transformation takes
account of the type of land before transformationthe type after transformation, the geographic extetand a relaxation period.
The life cycle inventory of a product system thustsows different land use types and gives informatioabout their quantities
in space and time. In the LCIA, these are weighteavith respect to their potential ecological value ormpact.

Land use in particular influences biodiversity thigh habitat change, fragmentation, and pollutionriiked to intensive agricul-
ture, forestry and the expansion of urban areas anahfrastructure. The measurement of land use impaston biodiversity, ho-
wever, is a complex task. The UNEP/SETAC Land Use ®vking Group distinguishes between Biodiversity Daage Potential
(BDP) and Ecosystem Services Damage Potential (ESPP

BDP addresses the “intrinsic' or conservation value of biodivsity. It is based on factors for different land use types ahin-

tensity classes (see Koellner and Scholz 2008).tikes into account the diversity of plants and exjptitly considers threatened
species. This diversity is then related to regionahean species numbers as a reference or benchmarkJntil now, most of the
quantification has been carried out for European tad use. However, Schmidt (2008) compared the occup&on impacts

related to 1 hectare-year in Denmark, Malaysia anthdonesia. Such a globally applicable method need&urther development
in order to assess global resource flows and assoeited land use change.

While LCA is increasingly applied to decisions abduyproduct choices and optimizations, it has some fitations. For many impacts,
in particular those on BES, the magnitude of impactlepends heavily on spatial conditions. For instare cutting down tropical

rain forest to produce biofuels has a different imact on biodiversity than expanding production on alot that was previously used
as farmland. Additionally, the lion's share of impet often occurs in locations far removed from the face of final consumption. This
is especially the case for agricultural products, hich cause a variety of ecosystem impacts at the jalce of cultivation and are then
often exported. Such products carry a "virtual' buden which is important to account for + includingts spatial dimension.

With increasing globalization, supply chains havedzome more complex and difficult to track. Neverth&ess, the growing in-
terest and perceived responsibility of consumers athcompanies in importing countries as well as thenicreasing destruction
of BES in producing countries call for more spatiahformation along the value chain of products. Onef the major strengths
of LCA is that it considers the whole life cycle. CA is slowly catching up and practitioners are devieping tools that allow for
greater spatial differentiation. However, it may bdifficult, even impossible, to track the completevalue chain of all products
with a high level of spatial resolution. LCA wilhtis never provide a complete substitute for site kel assessments. At the
same time, it should be recognised that many compaies have influence on the whole life-cycle in one ay or the other, and
LCA enables them to take responsibility for this.
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TEEB REPORT FOR BUSINESS

The combination of dependencies, impacts, risk andpportunities associated with BES at the site leveand the
product level together constitute the overall BES mfile for a company. Box 3.4 provides an examplerbm the
field of carbon measurement and reporting, based ortypical company data but “anonymized' in order taespect
confidentiality. This box shows how environmentalnidicators collected at product and activity level an be
aggregated at the group level.
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Carbon reporting = adding it up at group level: dopments in carbon reporting provide a benchmaik the progress we might
expect in reporting on biodiversity and ecosysterargices in the coming years. In 2009, the above a@leexample of carbon and
climate change reporting for a fictional technologgmpany “Typico plc' was prepared by Pricewaterls®Coopers and included in

the exposure draft of the climate disclosure starda board's (CDSB) reporting framework.
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The tools used to evaluate a company at the groupedvel are generally different from those used at thsite or
product level. Overall, at a group level, a compangould be expected to:

have relevant BES policies and procedures in placg
monitor performance relative to those policies;
consider BES in financial analysis and decisionsand
publicly report on their relationship to BES.

Tools are available to assist companies in these prctices, but working at the group level bring its avn challenges.
For instance, it is generally not possible to genate aggregate BES numbers at group-level, simply bydding
up site-level or product-level impacts, due to theheterogeneous nature of biodiversity and ecosysternservices.
Moreover, existing methodologies and tools, particlarly those related to valuation, provide limited gjdance or
emphasis on BES. Hence this section examines the tagration of BES in group-level financial accountmand
public (financial and sustainability) reporting.

Financial accounting and reporting differs from Bfcycle accounting, environmental performance measement,
and other types of management accounting in that itis primarily intended to serve external audiencesather
than internal users. Over the last decade, and espaally in the past two years, there has been widesgad
debate over the purpose of financial reporting. Acerding to the International Accounting Standards Bard (IASB,
2001), the objective of financial statements is 2tgrovide information about the financial positionperformance
and changes in financial position of an entity thaits useful to a wide range of users in making econmic decisi-
ons®. The IASB go on to say that:

a8Financial statements prepared for this purpose metethe common needs of most users. However, financih
statements do not provide all the information thauisers may need to make economic decisions since thg
largely portray the financial effects of past evestand do not necessarily provide non-financial infanation.°
(IASB, 2001: 12-14)

Defining the purpose of financial reporting in tersiof the needs of a narrow class of stakeholders te. investors and
lenders + influences the extent to which such repding can address issues such as BES. This is becawesthe criteria
developed to ensure relevant and reliable financiakporting for the purposes highlighted above are nost inevitably
framed in such a way as to exclude so-called “intagible' issues, such as BES impacts or dependencies.

At the heart of this disconnect is the accounting oncept of ‘recognition'. This suggests that for anitem to be
recognised as an asset or a liability by an entityt must be considered probable that any future ecaomic benefit
associated with the item will flow to or from the etity and that the item has a cost or value that ca be measured
reliably. For accounting purposes, an asset is a mource controlled by an entity as a result of pasevents from
which future economic benefits are expected to flowto the entity, and a liability is a present obligéon of
an entity arising from past events, the settlemenof which is expected to result in an outflow from he entity of
resources embodying economic benefits.

The vast majority of ecosystem services and the vdsulk of biodiversity fall outside these recognitin criteria
and are thus neither accounted for internally by @yanisations (in the public or private sectors) noare they
(or management's stewardship of them) reported extmally in conventional financial statements. The nia
exceptions to this rule occur where:
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Objectives:

- To secure further forest creation, contributing tothe delivery of targets contained within the Fores
Strategy 2004 + 2014 and the National Forest Biodirsity Action Plan.

- To achieve a high quality, sustainable National Fest.

- To demonstrate a leadership role in responding toclimate change, both in forest creation practice ad
in work with other forestry organisations to develp a national approach to domestic forestry and clinate.

- To realise the economic potential of the Forest, lnilding on its environmental foundations, and to
consolidate the sustainable development achieved talate.

- To make further improvements to access and partigpation in the Forest, broadening the range
of people using and enjoying it.

Headline achievements - significant activity in the year included:

- The National Forest recognised as one of the firsthree UK examples of the
European Landscape Convention.

- The Woodland Owners' Club re-established, as a dner for good woodland management,
including dealing with pests and diseases.

- A comprehensive bird survey completed, applying néional surveying methods.

- Further high quality visitor signage and furniturénstalled in the East and West Midlands.
(The tourism economy was confirmed as being worth rare than £260m a year).

Source: http://www.nationalforest.org/about_us/

(a) A recognisable market exists which gives rise taeliable' valuations. Examples include agricultat land and
produce, forestry, fish-farming, or carbon trading inareas with regulated emission trading schemes. For
companies operating in related sectors, recognisedccounting valuation rules are applied to stocks ofand,
timber, crop, herd or other “inventory' items in oder to price transactions or to value assets and dbilities.

(b) An enterprise operates in a sector where stewahip of BES is fundamental to its license to opera.
An example is the UK National Forest Company (Box.8) whose annual reports and accounts contains a
wealth of information dealing with management's stevardship of the natural resources in the charge othe
enterprise.

(c) The organisation is located in the public or netor profit sectors and is subject to (or voluntees for) detailed
accounting of BES assets and liabilities. This isisiilar to the National Forest company example mentned
above, but the general purpose of the organisations to provide services that support the public good
(e.g. local authorities or government departments)lt should be noted however that most public agena@s
and NGOs nevertheless do not account for BES assetand liabilities.

While BES typically falls outside of traditional liness accounts and reporting, the World Business @uncil for
Sustainable Development (WBCSD) has begun work tossess how corporate accounting practices could in-
corporate BES values. Developed by the WBCSD (20090 partnership with IUCN, WRI and several compang
the Ecosystem Valuation Initiative has identified0lreasons why business may wish to value ecosystermservices,
namely:

1. Improved business decisions:Companies can use ecosystem valuation to strengtheinternal management
planning and decision-making around environmentahipacts or the use of natural resources.
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2. Capture new income streams from product diversificion and market creation:Valuation can help to assess
the benefits to companies of participating in ecosgtem markets by determining whether the returns are
sufficiently high to warrant investing in market oproduct diversification.

3. ldentify opportunities to reduce taxes or secure psitive incentives:Companies may be eligible for tax relief
or other financial incentives if they own assets #it generate ecosystem benefits valued by the publicor if
they carry out their operations in a recognized “nare-friendly' manner.

4. Highlight opportunities to reduce costs:Valuation may be used to identify ecosystem manageenmt options
that reduce business costs or risks, such as the rte of wetlands in water filtration and purificationor the
role of vegetation in protecting against floods, sirm surges and other natural hazards.

5. Assess how business revenues can be sustainedCompanies can use valuation to estimate theeaturns
from investing in BES as inputs to production.

6. Value company assets:Companies that own significant ecosystem assets caruse valuation to assess
their worth and identify opportunities to generateor increase returns to management.

7. Assess liability or compensation Valuation can be used to estimate damage to ecosgtems and inform
liability claims or determine compensation payments

8. Measure company and share valueilnvestors may obtain a more accurate picture of thevalue of their
portfolio by including ecosystem assets and liabties.

9. Improve reporting and disclosure of corporate perfomance: Companies can assess the monetary value
of their environmental actions and performance andhereby achieve more comprehensive reporting, while
also facilitating the integration of environmentampacts with conventional financial measures.

10.Explore new goods and services:Valuation may be used to determine the magnitude oBES costs or
benefits associated with new technologies and busiass activities.

In reality, the idea that biodiversity or ecosysteraervices have economic value is scarcely reflecteid the conventional
measures used to assess and report on company perfonance, and to weigh alternative business opportuties and
risks. As a result, business decisions are made bad on a partial understanding of environmental costand benefits.
However, the ability to factor BES values into corprate decision-making is becoming more important, a new markets
for ecosystem services are developed and as new raglations increasingly require companies to measurenanage
and report their BES impacts.

The extent to which economic value (let alone markeprices) can or should be the basis for decision-raking about
BES is open to debate. TEEB recognizes the limitains of economic valuation but also argues that inflamation about
ecosystem values is generally helpful and rarely harmfglee chapter 4 of TEEB DO). Given the current limitations of
markets and accounting, BES values rarely appear aa material component of financial accounts. More gnerally, as
noted above, very few companies have applied econoiic valuation to their BES impacts and dependencies.

While biodiversity and ecosystem values can be imptant to companies, as illustrated in this reportthe issue
is generally not well-represented in public repontig by business. Analysis by PWC shows that of the Q0 largest
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Source: PricewaterhouseCoopers for TEEB

companies in the world in 2008, by revenue, only 18nade any mention of biodiversity or ecosystems irtheir
annual reports. Of these 18, just six companies reprted measures to reduce their impacts and only twacom-
panies identified biodiversity as a key strategissue.

Of the same 100 companies, 89 publish a sustainalitly report. Of these, 24 disclose some measures taén to reduce
impacts on BES, while nine companies identified imgicts on biodiversity as a key sustainability issu@~igure 3.5).

Further analysis focused on a subset of the 100 lgiest companies, including only those that fall int@ither high biodiversity
impact or high biodiversity dependent sectors . Loking first at these companies' annual reports, we bserve a similar
pattern as was found for the top 100 companies, wih the proportion of biodiversity reporters in eacttategory almost the
same (Figure 3.6). Looking at these companies' susinability reports, however, there is a notable dérence, with a signi-
ficantly larger proportion of the high dependence phigh impact group identifying biodiversity as a &y strategic issue
(19% versus 9%) and a higher proportion reporting masures to reduce their impacts on biodiversity (3% versus 24%,).

More detailed examination of corporate reporting orBES shows that the information presented by compaies is rarely
sufficient to enable external stakeholders to fornan accurate picture of companies' efforts to assessavoid, mitigate or
offset their impacts on BES. A survey (Grigg et a2009) conducted by Fauna and Flora Internationahi2008-09 as part
of the Natural Value Initiative showed that compaeas in the food, beverage and tobacco sectors produed limited public
disclosures, rarely stated clear targets and used minly qualitative data (case studies, descriptionsf initiatives) to com-
municate their management of biodiversity and ecosstems, rather than quantitative indicators of perfonance. Only 15
of the 31 companies evaluated in this survey werelae to provide reasonable disclosures in relatiorotBES, despite the
focus on sectors in which both impacts and dependerte on biodiversity and ecosystem services are relately high.
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Similar studies conducted by UK based asset managensight Investment on the extractive industry, onen 22 com-
panies in 2004 (Grigg et al. 2004) and another on@ companies in 2005 (Foxall et al. 2005), revealedimilar results.
Information is often qualitative in nature and fragently scattered throughout a company's website. Asa result, it can
be challenging for stakeholders, including investar, to assess whether a company has understood its ES risk
exposure and is managing these risks effectively.

Both the Natural Value Initiative's review of theobd, beverage and tobacco sectors, and Insight Invetment's
review of the extractive sector, highlighted that even companies that are relatively advanced in considering this

Integrated Biodiversity Assessment Tool - www.ibatorbusiness.org

Natural Value Initiative - www.naturalvalueinitiate.org

Global Reporting Initiative £+G3 guidelines and indlstry sector supplements www.globalreporting.org
Stewardship Index for Specialty Crops - www.stewadshipindex.org

The Keystone Centre - Field to Markets Alliance foSustainable Agriculture www.keystone.org
Roundtable on Sustainable Palm Oil - www.rspo.org

Roundtable on Sustainable Biofuels - http://cgse.gfl.ch

Energy and Biodiversity Initiative - www.theebi.og

ICMM Good Practice Guidance for Mining and Biodivesity - www.icmm.com

IPIECA/API Qil and Gas Industry Guidance on Voluaty Sustainability Reporting - www.ipieca.org
WBCSD Cement Sustainability Initiative - www.wbcs@¢ement.org

Forest Footprint Disclosure Project - www.forestdsclosure.com

Water Footprint Network - www.waterfootprint.org
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issue are struggling with performance indicators for BES management and reporting. A nurar of companies are
working with sectoral initiatives, such as the Gloal Reporting Initiative sector supplements to devep
improved standards of reporting (see Box 3.6). Theevelopment of sector specific indicators offers te opportunity
for more targeted measurement and reporting within sectors characterized by higBES impact or dependence.

Whilst few organisations in the public or privateexctors report comprehensively (or at all) on biodérsity and/or eco-
systems in their annual report and accounts, a fewmore do so in separate annual sustainability or cqorate
responsibility reports. Here, unlike in financiakporting, there are no mandated standards that altompanies or
organisations must follow. Examples of how some corpanies report on BES are provided in Boxes 3.7, 3.&nd 3.9).

Biodiversity values assessment for our sites (2009) Rio Tinto is a major international mining

company with operations in more than
50 countries, employing approximately
102,000 people. In 2004, Rio Tinto
Moderate launched its biodiversity strategy which
includes the over-arching goal to have
a ‘net positive impact' (NPI) on biodi-
versity. The company has developed
practical tools and methodologies to
assess the biodiversity values of their
land holdings and has commenced, in
association with its conservation
Recorded species of conservation significence with habitats or Bfe partners, the application of offset
methodologies in Madagascar, Austra-
T e lia and North America. In 2009,
Rio Tinto completed a methodology for
; developing Biodiversity Action Plans
il A (i P (BAPs) in collaboration with Fauna
s N IR B and Flora International (FFI). Rio Tinto
reports on the biodiversity value of its
sites, the amount of land in proximity
to biodiversity rich habitats, and the
number of plant and animal species of
Low valus 33 (103 conservation significance within these
s sdome oot ' land holding. This information is repor-
(Pt Wbt sty susibem O st ted on their corporate website.

Very high

3% ($3) 339 (698)

® Siealocal encemics

Moder ate valus 47 (99) 193 (248)

® Threataned or vulnarable spaciss [TUCN or

species (JUTN or netion

Source: www.riotinto.com
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Scottish Power publishes an annual Environmental Rormance Report, which includes a section on "Land
and Biodiversity'. The 2004 report lays out the corpany's policy on biodiversity and summarises theiobjectives
and targets under five priority areas of minimisingmpact, fisheries, birds, land reclamation and cotamination.

Each section of Scottish Power's Environmental Peoirmance Report sets out their potential impacts orbiodi-
versity and their general approach to the issues. Aey issue associated with birds, for example is cerhead
lines: 20verhead lines have the potential to harmitols so we have conducted surveys to identify highisk areas,
often in partnership with other organisations, andhen implement bird protection programmes to reduceor
prevent injuries and mortalities. In the UK bird derters have been fitted to many lines crossing rérs and canals
to reduce the risk of collision by wildfowl such aswans and geese.°

As well as summarising the key biodiversity issuef®r the company and their achievements over the yeaScot-
tish Power summarise their current targets, progres against these targets and sets revised targets fiothe fol-
lowing year in concise tables. Progress is illusttad through boxes showing key achievements such aswards
received and new habitats created on Scottish Powetand.

Source: http://www.scottishpower.com/pdf/esirO4/environment/environntah performance_report_03_04.pdf

Increasingly, many stakeholders are exploring howotintegrate financial and non-financial informatiom a single
report that provides a balanced and meaningful piatre of a company. Early examples from companies sutas
Natura and Telefonica are based around providing arual reports and CSR/sustainability reports as a sgle pa-
ckage. Some companies produce these as paired docurents and others as a single volume.

Alongside the pioneering efforts of individual comgnies, other networks and standards bodies are als@xploring
how to promote more integrated reporting. With resgct to BES, the challenge is how to manage and trak in-
formation within a company and how to ensure thatlie economic values of BES are properly reflected a level
of detail that can influence corporate financial aalysis.

Several barriers to comprehensive corporate disclage on BES remain to be resolved, including:

Lack of consistent “currency' or metrics: although different initiatives and companies haveealeloped metrics
of relevance to BES, there is no single unit of mesaure or set of performance metrics that are consisntly applied
by companies within let alone across a range of setors. In the case of greenhouse gas reporting by bsiness,
a key turning point was the publication of the WRWBCSD (WRI 2001/2004). Currently no such guidanceasts
for biodiversity or ecosystem reporting and develojmg such a standard is arguably more challenging, @BES
encompass a wide range of issues and there is no oaindicator that can provide a reference point foassessing
progress.

Perceived immateriality: the absence of a compelling company-level businessase that sets out the financial
costs and benefits of (mis)managing BES results ia perceived lack of importance of the issue amongstany
company managers and investors. The lack of price$or many intangible ecosystem services is a largeart of
this problem.
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Baxter Healthcare has a long-standing commitment tdransparency with respect to its environmental cos and
savings. Baxter is also unusual in the level of dail provided on biodiversity issues in a recent suainability report.

While biodiversity is not among Baxter's stated susinability priorities, it is an element of the copany's bioethics
policy: 2Baxter recognizes that protecting the environmet and maintaining the biological diversity of our planet is
of vital importance to human life. Baxter believe the importance of maintaining global biodiversjtand sustainable
use of global resources.°

Baxter owns or leases approximately 910 hectares ofand, about one quarter of which is impermeable (gved)
surface. Baxter's operations typically are locatedh light industrial areas in metropolitan regiongdowever, twenty-
one of Baxter's 58 manufacturing and research and dvelopment facilities are located in some of the witd©s bio-
diversity “hot spots' as defined by Conservation liernational.

Baxter facilities undertake various initiatives tprotect biodiversity. For example, since 2006 the ompany's facility
in Round Lake, lllinois, in the United States, haworked with a professional habitat restoration compny and the
local forest preserve to restore four hectares ofite campus to a more natural habitat, including woodd savannah
and a stream-bank riparian zone. As part of the prgct, the site used controlled burning to destroynvasive alien
species. After the burn, Baxter employees planted 30 native plant species in an effort to facilitateegeneration of
the native vegetation.

Source: See Baxter 2008 sustainability report at http://www.sustainability. baxber

Lack of understanding: issues related to biodiversity and ecosystem servis are often viewed as complex,
in comparison to issues such as climate change, water and huin rights. Understanding how BES issues and
impacts relate to other sustainability concerns rerins challenging and as a result many companies daot know
how to being measuring and reporting effectively orBES.

Issues of scope: the sustainable use of biodiversity and ecosystemexvices frequently goes beyond the mea-
surement boundaries of direct ownership and contrgland therefore is both difficult to quantify and dficult to
measure. Clarity is required on what constitutes aeasonable reporting scope for a company

Lack of demand: the failure of investors to demand data on BES impets and dependence may reflect the re-
latively short-term focus of many people in the insstment community.

Challenges in aggregation: BES lends itself best to measurement when confinedo a specific site or land

area, and is challenging to aggregate into indicate that describe overall corporate performance. Fuher, it is
often difficult to attribute changes in biodiversit or ecosystem services to the actions of an indidual company.
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Despite all of the barriers and challenges reviewedbove, there are significant opportunities to immve the
measurement and disclosure of BES in business. Comgnies can take action on their own or in collaborabn
with others to address these barriers. This sectioroutlines the way forward for integrating BES in bsiness
valuation, accounting and reporting.

Further work is needed on the fundamental science and practical techniques of measuring BES$ site, product
and organizational levels. Opportunities include the following:

Advance scientific assessment, provision of relevan  tinformation and appropriate safeguards: Acces-
sible information and relevant data on BES are essgial for making sound business decisions that proprly
account for impacts on biodiversity and dependenceon ecosystem services. Progress is being made in uher-
standing how human actions affect the ecosystem, fo example with satellite imaging and remote sensingn
addition, national and international standards arénproving, and various frameworks for assessing ecgystem
impacts have been developed.

Gaps remain in the scientific data and informatiomequired to link the status of biodiversity or thecondition of
particular ecosystems to the delivery of specific @system services, as well as how these may changef
ecosystems are degraded. Some of the risks associatd with ecosystem decline and biodiversity loss maype
uncertain but potentially catastrophic and irreverible. An options valuation approach might be one wsg to
address these risks = by preserving BES, a firm (@hsociety) retains an option on the availability ofhese
resources in the future. However, in view of the log-term considerations and present uncertainty abotiwhere
tipping points lie, it may be difficult for firmsd address these risks adequately or take decisionshat appropriately
account for them. Therefore responsibility for ensting that biodiversity degradation does not exceed tipping
point may fall to governments and regulators, whicineed to set clear limits on resource use or ecosy®em
conversion and disturbance. Moreover, governmentsjnternational organisations and other public bodies
must work together to ensure that the policy direcion is communicated effectively at the earliest pasible stage,
and that regulation is clear, easy to understand ath does not introduce perverse incentives.

Current impact assessment methodologies in LCA addrss a number of drivers for loss in biodiversity ah
ecosystem services. Their results need to be commuicated more widely so that LCA is able to provide a
overview of a range of environmental impacts includg loss in BES. Advanced use of LCA faces barriersimilar
to those highlighted with respect to reporting mettodologies, including understanding cause-effect chans,
defining suitable indicators to quantify changes irBES, and lack of data to calculate such indicatorson a
global scale. Emerging research and methodologicaharmonisation on LCA and BES needs to expand the
number of drivers of BES loss covered, advance agement on impact categories and develop illustrativease
studies that show how impacts and associated damagecan be translated into economic values. Research 10
land use change can provide practical examples oftte complexities involved and the type of methodologgs
able to link drivers to loss through pressure indiators. Research on downstream risks and opportunigs
associated with BES, including product use and consmption, is still in its infancy.
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In addition, LCM experts would do well to considemanagement guidance on boundaries and materiality &
they seek to add up impacts along different tiers 6the value chain. Avoiding the perception that LCAnvolves
endless, academic analysis of various factors alonthe full value chain, LCA experts need to providguidance
that helps businesses make practical decisions on Wwat are the most material impacts and dependenciego
measure at different stages of the product life cyle and value chain. This requires, among other thgs, the
application of inventory analysis to assess the relance (direct / indirect) of the different categaes of ecosys-
tem services within a particular industry. A touri® business, for example, has more direct links withhe cultural
services provided by ecosystems, whereas the food ad beverage industries have clear dependence on pro
visioning services such as water.

Integrate BES information with core business planni ng and decision-making systems:  Methodological

challenges relate not only to the choice of analytal framework (such as cost benefit analysis), mets (physical

or financial) or the techniques used to value BEjut also to how information on BES values is integited in

business planning and decision-making systems. Itsiimportant not to force “mainstream' economic modés

into a business perspective, or superimpose a pubdi economic approach onto business calculations. A nore

productive approach may be to find new ways of valing BES impacts and dependencies within the context
of existing financial and business planning procedws that companies already use. Unless BES valuesra

considered by companies in the same way as other csts, benefits and management decisions, they areKkely

to remain marginal to corporate decision-making.

There are many opportunities to improve valuation techniques and help marketsaegnize BES more effectively:

Getting externalities into business valuation: When a firm's actions impose a significant externél, and
existing legal avenues for redress are not sufficient, governments may shi to “internalize’ BES impacts into
relevant business costs or revenues. In the case afamage to ecosystem services (a negative external), taxes or
licences may be used to internalise the cost of deletion. Similarly, tax exemptions or subsidies malge used to en-
courage business to conserve biodiversity or rest@ ecosystems. Where relevant, new markets for BES(ch as
biodiversity credits) can put a market price on bidiversity impacts and dependencies (see Chapter 3.5 this report).

Align business and social valuations, using regulat ~ ory and market mechanisms to reconcile differing
discount rates: Assuming that most economies will continue to havea large market sector, the challenge is
to encourage commercial entities to make decisionghat reflect the values of BES appropriately. Disaanted
cash flow analysis is likely to remain the dominantaluation and appraisal technique, and investorsra likely
to continue to expect business managers to apply re&atively high discount rates in financial analyses.

As with climate change, decisions taken today may ave an impact on BES in the future as well as immadtely.
The challenge for regulators is to bring potentidlture losses of BES into today's decision makingPolicymakers
will need to make judgements about the long-run cots of damage and define appropriate restrictions,itences
or taxes that lead businesses to incorporate this ost in their decisions. If such policies are desigad correctly,
they can help to align business incentives with wielr societal values.

Introduce techniques for capturing intangible value s: If a business does recognise that its actions may
have an impact on intangible BES values, there arseveral ways to measure this impact, such as contigent
valuation. These tools are currently used most ofte by public policymakers to assess the social valugof BES,
but in future are likely to be applied more widelyby businesses also, to evaluate their own impacts iad
dependencies.
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More case studies are needed of the value of BES athe corporate level and to private investors (B03.10).
Further research is required to establish the costand benefits of managing BES sustainably (or mismmeaging
them), with a view to establishing more reliable dnates that business (and regulators) can use taternalize
biodiversity costs.

Several tools have been developed within the assehanagement community to evaluate the BES risks and
opportunities of investments. One example is the Easystem Services Benchmarking (ESB) tool, developed
by the Natural Value Initiative in collaboration ¥ investors from Europe, Brazil, the USA and Ausatia (Aviva
Investors, F&C Investments, Insight Investment, Paworld, Grupo Santander Brasil and the Australian
pension fund VicSuper). Designed to assess investnm risk and opportunity associated with BES impacts
and dependence in the food, beverage and tobacco setor, the Ecosystem Services Benchmark is aimed
primarily at asset managers, but can also inform th banking and insurance sectors more generally. lhas
a secondary application for companies within the fod, beverage and tobacco sectors, for which it provdes
a framework within which to consider the issue.

The ESB focuses on impacts and dependencies on bioversity and ecosystem services associated with
the production and harvesting of raw materials in eampanies with agricultural supply chains (including
agricultural commodities, livestock and fish). It waluates companies against five broad categories of
performance; competitive advantage, governance, paty and strategy, management, and implementation
and reporting. Each company evaluated receives a sumary of their results. By incorporating discussiorof
the recommendations and outcomes of the analysis ito investor dialogues with poorly performing
companies, improved performance can be encouraged ad ultimately risk is more effectively managed.

Source: http://www.naturalvalueinitaitive.org

Educate investors and set minimum requirements for BES in financial ratings: In a review of 20 rating
agencies, investment indices and ranking services as conducted by IUCN (Mulder, 2007), only one made
specific reference to biodiversity + the Businessnithe Community Environment Index, in which comparis
were invited to complete voluntary questions on bidiversity. A more recent study by the Nyenrode Busiess
School, Amsterdam, showed that whilst there was denand from clients such as pension funds, rating agen
cies rarely supply their clients with biodiversityelated information + in large part because metricare unavai-
lable but also because they perceived limited demath for such information. Ultimately, the quality obusiness
measurement and reporting on BES will depend on theyuality of questions asked by investors, analystand
other stakeholders.

The information on BES presented in most company ngorts is rarely set out in a way that communicateghat:
1) key risks have been identified, 2) policy and mtion on the issue is clear, 3) a strategy to addsss those risks
has been developed, 4) management tools are in placto address the risks, and 5) monitoring and revie of
processes is being undertaken to ensure implement&n. Without such information, reports on BES are blimited
value to an investor or any other stakeholder witfan interest in BES. From their benchmarking analysiof cor-
porate disclosure on risks related to water scarcit, CERES et al. (2010) concluded that the vast majity of com-
panies in water-intensive industries have weak margement and disclosure of water-related risks and
opportunities. CERES' report scored a hundred compaies based on five categories of disclosure: wateac-
counting, risk assessment, direct operations, suppt chain management and stakeholder engagement.
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Some steps that can be taken to improve the situatin include:

Encourage enhanced reporting on existing BES activi  ties: Many companies could significantly improve
their reporting by disclosing more fully the actios they undertake to understand and manage biodiverigy and

ecosystem services. Examples might include the presnce of risk management frameworks, policies, stragy

and targets, assessment of potential impacts on sesitive sites and actions taken to mitigate them, maagement

plans and other activities undertaken to manage BE$ssues.

Increase cross sector collaboration to develop and apply performance metrics and reporting
guidance for BES: Pilot projects and cross sector collaboration wilbe required to develop BES metrics that
are relevant to both corporate management processesand global conservation priorities. The need forector
specific reporting guidelines within such an approeah should continue to be explored. A nhumber of plaforms
and processes exist at various levels that could advance the is& (e.g., the Convention on Biological Diversity,
roundtables on sustainable soy, palm oil, and othecommodities, the GRI's ongoing work on reporting gridance
for industry sectors supplements, etc.).

Improve mandatory requirements for companies to ass ess material environmental issues (including
BES) in reporting: In many jurisdictions, companies are required to iclude material information in their annual
accounts and are also sometimes subject to other foms of public reporting. With respect to annual acounts,
governments should consider how to improve the understanding of materiality to result in more detaileglorting.
Where economic instruments have been implemented tdrive environmental performance, e.g. carbon tradig,
it is particularly important to provide such guidane.

In its overview of reporting legislation world-widethe report “Carrots and Sticks' by KPMG and UNER2006:
57) noted that the viability of most regulatory insuments is dependent on the availability and qualitof relevant
information. For example, adequate reporting on grenhouse gas emissions is required for carbon markstto
function properly. Many stakeholders would add thatsuch disclosures require 3rd party verification ath assu-
rance, just as financial accounts require independs validation. The recent decision by the US Secuies and
Exchange Commission (February 2010) to require disasure on climate change issues and the environment
that affect capital expenditures (infrastructure mues), products and certain financial expenses (ingance) will
have significant bearing on future financial repdrig of environmental assets and liabilities by busess.

In addition to reporting in annual accounts, othereporting requirements can exist such as product-baed, issue-
based and site-based reporting. This raises the posibility of linking these requirements in a comprednsive
reporting framework. The 'Carrots & Sticks II' repat by UNEP, GRI, KPMG et al. (2010) confirmed thergwing
regulatory interest in integrated reporting.
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1 See the report originally published by ISIS Asset dhagement,
a UK-based socially responsible investment firm noyart of F&C
Asset Management plc, a publication entitled 2Is Ridiversity
a Material Risk for Companies? An assessment of the exposure
of FTSE sectors to biodiversity risk®, September 2004, available
online at: www.businessandbiodiversity.org/publications

2 See more detail under the UNEP Climate Neutral lidtive at
www.unep.org/climateneutral
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