
T H E  E C O N O M I C S  
O F  E C O S Y S T E M S
A N D  B I O D I V E R S I T Y
T E E B  F O R  B U S I N E S S

�

Chapter 1 Business, biodiversity and ecosystem serv ices
Chapter 2 Business impacts and dependence on biodiv ersity and 

ecosystem services

Chapter 3 Measuring and reporting biodiversity and ecosystem impacts 
and dependence

Chapter 4 Scaling down biodiversity and ecosystem r isks to business
Chapter 5 Increasing biodiversity business opportun ities
Chapter 6 Business, biodiversity and sustainable de velopme nt
Chapter 7 A recipe for biodiversity and business gr owth



C H A P T E R  3  ´  P A G E  1

T E E B  R E P O R T  F O R  B U S I N E S S

Chapter 3: Measuring and reporting biodiversity and  ecosystem impacts 
and dependence

TEEB for Business Co-ordinator: Joshua Bishop (International Union for Conservation of Nature)

Editors: Cornis van der Lugt (UNEP), Sean Gilbert (GRI), William Evison (PricewaterhouseCoopers).

Contributing authors: Roger Adams (ACCA), Wim Bartels (KPMG), Michael Curran (ETH Zurich), Jas Ellis (Price-
waterhouseCoopers), John Finisdore (WRI), Sean Gilbert (GRI), Stefanie Hellweg (ETH Zurich), Jo!l Houdet (Oree),
Thomas Koellner (Bayreuth University), Tim Ogier (PricewaterhouseCoopers), Jerome Payet (SETEMIP-Environnement),
Fulai Sheng (UNEP), James Spurgeon (ERM).

Acknowledgements: Wim Bartels (KPMG), Gerard Bos (Holcim), Sagarika Chatterjee (F&C Investment), Derek 
de la Harpe (African Conservation Projects Ltd), Frauke Fischer (Wurzburg University), Juan Gonzalez-Valero 
(Syngenta), Stefanie Hellweg (ETH Zurich), Kiyoshi Matsuda (Mitsubishi Chemicals), Narina Mnatsakanian (UNPRI),
Herman Mulder (GRI), Kurt Ramin (IUCN), Virpi Stucki (Shell).

Disclaimer: The views expressed in this report are purely those of the authors and may not in any circumstances
be regarded as stating an official position of the organisations involved.

The final edition of the TEEB for Business report will be published by Earthscan. If you have any additional information
or comments you feel should be considered for inclusion in the final report then please email them by 6th September,
2010 to: teeb4biz@ufz.de

TEEB is hosted by the United Nations Environment Programme and supported by the European Commission; the
German Federal Environment Ministry; the UK Government's Department for Environment, Food and Rural Affairs;
the UK Department for International Development; Norway's Ministry for Foreign Affairs; The Netherlands' Interminis-
terial Program Biodiversity; and the Swedish International Development Cooperation Agency.



Contents
Key messages 4
3.1 Introduction 5
3.2 Designing BES information management and accounting systems 6

3.2.1 Corporate governance and accountability: the point of departure 6
3.2.2 Planning boundaries, scope and materiality 7
3.2.3 Principles to consider in setting objectives and targets 11
3.2.4 Measuring and monitoring performance 12
3.2.5 Linking with mainstream environmental accounting systems 14

3.3 Incorporating BES in capital investment decisions 16
3.3.1 Barriers to proper valuation of BES in capital investment 18

3.4. Collecting and using information at the product level 23
3.4.1 A brief overview of Life Cycle Assessment 23
3.4.2 Integrating BES in LCA 25

3.5. Collecting and using information at the group level 26
3.5.1 Financial accounting standards and BES 27
3.5.2 Public reporting 29
3.5.3 Guidance on BES reporting 32
3.5.4 Integrated reporting 33
3.5.5 Barriers to better BES accounting and reporting 33

3.6. Conclusions and recommendations 35
3.6.1 Technical improvements 35
3.6.2 Market improvements 36
3.6.3 Disclosure improvements 37

References 40

Boxes
3.1 Water reporting by SAB Miller
3.2 Discount rates in UK government planning decisions
3.3 Contingent valuation in the Kakadu Conservation Zone
3.4 Carbon reporting by Typico Group
3.5 UK National Forest Company: 2008/09 Annual Report and accounts
3.6 Selected initiatives offering guidance on BES measurement, management and reporting
3.7 Biodiversity reporting by Rio Tinto
3.8 Biodiversity in Scottish Power plc 2004 environmental report
3.9 Biodiversity in Baxter Healthcare 2008 sustainability report
3.10 The Ecosystem Services Benchmark

C H A P T E R  3  ´  P A G E  2

T E E B  R E P O R T  F O R  B U S I N E S S

THE ECONOMICS OF ECOSYSTEMS AND BIODIVERSITY

Chapter 3
Measuring and reporting biodiversity 

and ecosystem impacts and dependence



Figures
3.1 Visual tool to define a reporting boundary
3.2 Selecting the scope of BES measurement and reporting
3.3 Four phases of LCA according to ISO standards 14040 and 14044
3.4 Assignment of interventions, impact categories and damage categories
3.5 Reporting on biodiversity by the 100 largest companies in 2008
3.6 Reporting by high impact or dependency sectors on biodiversity in 2008

Tables
3.1 Commonly used business valuation techniques and implications for BES

C H A P T E R  3  ´  P A G E  3

T E E B  R E P O R T  F O R  B U S I N E S S



C H A P T E R  3  ´  P A G E  4

T E E B  R E P O R T  F O R  B U S I N E S S

Key messages

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 management, information management and accounting systems.
These systems need to support analysis and decision-making at multiple levels, including site/project level,
group level, and product level. BES information is needed for both internal and external reporting. It is im-
portant to measure and report on internal processes, but these alone are not sufficient to inform decisions
by internal managers or other stakeholders regarding actions 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 and supporting methodologies that define positive 
aspirations in terms of net impact. Both approaches are valid, given that focusing on `net' impacts alone
may fail to recognize the unique significance of certain 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 companies, which means that they are often not perceived as
financially material. For those companies that do report on BES, most treat it in a superficial manner. This is
the case even in high impact industries and is partly due to limits in guidance available to business on BES
reporting, including techniques to translate physical metrics into monetary ones, and partly a consequence
of the low priority assigned to BES by reporting organizations. 

Measurement of BES in business must expand with sup port by technical advances. More baseline
information on BES is required to support companies in measuring and comparing their own performance.
Life cycle assessment (LCA) techniques need to be expanded and refined to enable companies to assess
BES along product life cycles and value chains. Environmental management and accounting systems need
to capture BES service dependencies and impacts more consistently. Methodological challenges also exist
in how information on BES values are incorporated into business planning and decision-making systems,
rooting it in existing systems rather than adding new 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 valuation tools and changes in the regulatory environment
will help establish BES as a more material issue for business accounting and reporting. Existing guidance
can be better applied through voluntary efforts and by ensuring that existing management standards provide
better support and clarification on BES. A key step is for securities and exchange regulators to provide
formal interpretations that can serve as the basis for assessing the materiality of BES with respect to 
company filings. Further innovation by BES experts in collaboration with the accounting field can help drive
standardization, particularly in the area of ecosystem service valuations. 
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INTRODUCTION3.1
As discussed in the preceding chapter, businesses of all types impact or depend to some degree on biodiversity
and ecosystems (BES) and consequently face a range of risks but also opportunities. Good business planning
requires adequate internal systems to monitor and measure BES to support decision-making. 

The challenge is to establish reliable information management and accounting systems that can provide relevant
information on BES to support operational decisions (e.g., the choice of production technology), to inform fi-
nancial valuations or project assessments (e.g., capital investment), and for internal and external reporting. The
information needs within a company can be diverse and wide-ranging since BES data must be used for activities
and decisions at multiple levels: site- or project-level decisions, product decisions, and group- or corporate de-
cisions. Among the reasons that businesses may use BES indicators include: 

· understanding the impacts and dependencies of different business models on BES;
· tracking key performance indicators that relate to strategic business goals and enable effective risk 

and opportunity management; and
· communicating BES related performance and challenges to internal and external stakeholders.

The practice of environmental performance measurement in business is well-established, but does not address
BES as systematically as more 'traditional' areas of environmental management. Within the environmental infor-
mation and performance tracking systems adopted by many companies, BES represents a special challenge.
Business impacts and dependence on BES are typically more difficult to measure than standard environmental
performance indicators, which focus on direct business inputs (e.g., water, energy or materials) and outputs
(e.g., pollutant emissions and solid waste). 

Effective management of BES requires measurement of business impacts on various components of biodiversity
(i.e., genes, species, ecosystems), as well as business dependence on intangible biological processes (e.g., na-
tural pest and disease control, nutrient cycles, decomposition, etc). In addition, BES assessment requires at-
tention to wider ecological linkages and thresholds, which may lie beyond the boundaries of corporate control.
However, existing approaches and tools for environmental measurement and reporting can provide a basis for
BES measurement, management and reporting, as well as a foundation for further development of the field.

This chapter looks at the measurement of and reporting on BES impacts and dependencies in business. The
chapter first explores the core parameters and goals of BES information systems and then discusses the use of
such information in business. The chapter concludes with recommendations to improve measurement, valuation
and reporting of BES in business.
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DESIGNING BES INFORMATION MANAGEMENT
AND ACCOUNTING SYSTEMS3.2

This section sets BES accounting in the context of corporate governance and business information systems. 
It also examines potential BES goals and metrics, in general terms.

Designs for stand-alone BES information management and accounting systems, or the integration of BES into
existing business information systems, can follow a Plan-Do-Check-Act (PDCA) approach that involves an initial
assessment stage to define boundaries and materiality, followed by setting objectives and targets, measuring
progress on the basis of clear indicators, and backing this up with environmental management and communica-
tions systems. The following sections go through these steps, considering what guidance and examples are 
available at each stage. While much of this involves non-financial data, section 3.3 will address the role of financial
valuation of BES in capital investment decisions.

3.2.1 CORPORATE GOVERNANCE AND ACCOUNTABILITY: 
THE POINT OF DEPARTURE

The commitment to address BES systematically starts at the level of corporate governance, the system by which
any organisation's decisions are made and implemented. Corporate governance is considered here as something
that encompasses corporate sustainability and responsibility, going beyond a narrow focus on shareholder value
and voting. This implies the consideration of BES impacts and dependencies in relation to overall corporate
strategy, together with procedures for their measurement, management and reporting. Biodiversity and ecosys-
tem information systems thus need to be linked to overall business information management, as well as fitting
into wider environmental management (see section 3.2.4). 

Much the effort involved in measuring BES relates to tracking non-financial information that may be important
for the company and its stakeholders. This can also provide a basis for integrating BES into financial valuations.
While there are few examples of companies that have published a financial valuation of BES risks and opportu-
nities, many companies have identified ecological systems that merit attention as part of their corporate strategy. 

Of course, for some companies, the impacts of BES will be visible, measurable in financial terms and thus 
considered material. For example, litigation arising from an oil spill and the associated compensation claims for
ecological damage may become a significant concern for investors. BES concerns may also influence private
investment decisions. For example, Associated British Ports (ABP), Britain's largest port operator, suffered a
decline of 10% in its stock market value after the UK government blocked the company's plans for a container
terminal at a site in southern England, in April 2004. The plans were rejected in major part due to opposition
from environmental campaigners, who claimed that the terminal would threaten important wildlife populations
(UK Environment Agency, 2004). 

Even when there is no measurable short-term financial impact, good corporate governance encourages a long-
term perspective and consideration of stakeholder relations. For example, The King III Code of Conduct, issued
in the Republic of South Africa, states that:

ªGovernance, strategy and sustainability have become inseparable¼ It is expected that the company will be 
directed to be and be seen to be a decent citizen. This involves social, environmental and economic issues 
± the triple bottom lineº (King, 2009).



In its guidance on Social Responsibility, the new ISO 26000 standard recognises the basic principle ªthat an or-
ganization should respect and consider the interests of its stakeholdersº. The four core environmental issues ad-
dressed in the new standard include ªprotection of the environment and restoration of natural habitatsº, with further
guidance highlighting the importance of valuing and protecting BES (ISO/TMB WG SR IDTF_N101, draft July 2009).

Business measurement of its impacts and dependence on biodiversity and ecosystems can serve both private
and public interests. For example, efforts by business to collect BES data can serve purposes beyond the
boundaries of the firm, such as complementing national inventories and state of the environment reports. 

3.2.2 PLANNING BOUNDARIES, SCOPE AND MATERIALITY

In order to track performance in relation to BES, a company must first define whose performance will be mea-
sured (the analytical boundary) and what aspects to include (scope and materiality). Company managers may
need to consult and agree with experts from other disciplines, such conservation agencies, on what to measure
and over what time period. 

A company must also determine from which entities to gather data on BES (e.g., should they consider the impacts
of actions by suppliers, subsidiaries, employees or customers?). In the early years of environmental reporting, most
organisations measured their impacts by gathering data only from entities over which they had legal ownership
and direct control, as required in financial reporting. However, as noted elsewhere in this report, significant aspects
of an organisation's BES impacts and dependencies may fall outside legal or financial boundaries. 
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Figure 3.1 Visual tool to define a reporting bounda ry

Source: GRI Boundary Protocol (2005)



The boundary for BES measurement and reporting can be defined in terms of the intersection of `significance'
and 'control' or `influence'. In short, BES measurement should focus on the performance of entities that generate
significant risks or impacts and over which the reporting organisation has control and/or significant influence.
Figure 3.1 illustrates these two dimensions in terms of reporting boundaries and the priority entities for monito-
ring. Business entities in the top right quadrant (i.e. high risk/impact and high level of control) are priorities for
BES measurement. Typical examples of significant control or influence include a business subsidiary, where the
reporting organisation has operational responsibility for a joint venture (regardless of the actual equity ownership),
or a buying relationship where the company accounts for a substantial portion of total sales by the supplier. 

While the definition of `control and influence' may be clear, in terms of legal and financial accounting rules, the
determination of `significant impact' may involve more qualitative considerations such as stakeholder perceptions
of impacts, alongside scientific analysis of cause and effect relations. Assessment of the significance of impacts
on BES requires close collaboration with experts in land, water, biological and physical resources. 

Considerable research has been conducted on the direct and indirect drivers and pressures on BES, as well as
the status and trends in BES. The challenge addressed in this report is to define cause and effect relations in
terms of business operations. Scientists and managers working in the field of life cycle assessment, using the
products of a business as the point of reference (see below), as well as site-level managers looking at their direct
and indirect operational impacts, are at the core of this link. Other points of reference include industrial processes,
the production site, business unit, corporate group, supply chain and external value chain. Each of these points
of reference has different implications for measurement, the selection of indicators, scope and aggregation of
information.

Many companies today set narrow measurement and reporting boundaries that do not reflect key BES issues
and entities. Reviews of extractive industry and the food, beverage and tobacco sectors have identified weak-
nesses in biodiversity targets set by many companies (ISIS Asset Management, 2004; Grigg et al. 2009, Foxall
et al. 2005). In the food, beverage and tobacco sectors, for example, corporate biodiversity targets generally
focused on direct operational impacts rather than indirect impacts within the supply chain. 

Companies that manage large areas of land or sea, such as forestry, mining or oil and gas, often find that their own
operations represent the most significant portion of their impacts on biodiversity. On the other hand, companies
that do not manage land may find that good BES measurement and management requires more extended boun-
daries. For example, food processors are dependent on the health and productivity of the land of farmers upstream
in their supply chains. This highlights again the balance between direct control and influence on the one hand, and
level of significance of an issue or entity on the other. Determining the latter can be aided through expert assessment
and systematic stakeholder engagement, as set out by the AA1000 standard. Advice on setting reporting boundaries
can also be found in the Boundaries Protocol of the Global reporting initiative (GRI) Guidelines.

Defining operational stages, entities and timing
The concepts of influence, impact and stakeholder interest are reasonable starting points for BES measurement
and reporting in business. However, applying these concepts across a large organization can be complex. Such
organizations may have multiple points of contact with a range of different ecosystems. For a business with just
one major product, service, or market, the scope of analysis of their dependence and impacts on BES could be
the entire company. For a business with multiple products and services, or active in several markets, the relevant
scope may be a particular part of the company. A business may begin with a high-level assessment to identify
those parts of the company that have the most significant impacts and/or dependence on BES, followed by a
narrower focus for detailed analysis. 
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Building on methods developed by WBCSD and WRI (2008) for the Ecosystem Service Review (ESR), three
basic questions can help managers select an appropriate scope of analysis for biodiversity and ecosystems (Fi-
gure 3.2):

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

2) Who and where specifically? When conducting a review of the company itself, certain aspects of the 
business may be prioritized. Options includeÐbut are not limited toÐa particular business unit, product line, 
facility, project (such as a mine, pipeline, other infrastructure development), or natural asset owned by the 
company (such as forest or other landholdings). If the focus is on key suppliers, a specific supplier or category 
of suppliers may be targeted and the scope further narrowed by selecting a particular geographic market in 
which these suppliers operate. Similarly, if an assessment focuses on major customers, a particular customer 
or customer segment may be chosen and the scope later refined by selecting a particular market in which 
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 growing market, an upcoming major product line, or the 
business unit with the greatest market share and/or profitability. The chosen scope should ideally provide an 
opportunity to influence impending business decisions. There should be internal support for conducting a 
review within the selected scope, which of course implies management buy-in. 

Experience to-date with the ESR shows that it is often most effective to schedule such analysis during regularly
planned audits, environmental reviews, or strategy sessions (WRI 2008).
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Figure 3.2 Selecting the scope of BES measurement a nd reporting



Deciding on the materiality of the issues
In addition to defining the boundaries of measurement, a company must also decide which issues should be
prioritized. The materiality of an issue may be assessed in purely financial terms, but this can create blind spots
for companies where significant BES externalities exist that are borne by other entities. More nuanced assess-
ments of materiality or relevance should consider how actions that may not have an easily measureable financial
impact will affect other drivers of business success such as reputation, license to operate, employee morale,
and productivity.

Rather than following the traditional accounting definition of materiality - i.e. an item is material if it could influ-
ence decisions taken on the basis of financial statements - some argue that more inclusive stakeholder defini-
tions should prevail, such as those put forward by AccountAblity (Zadek and Merme 2003) or the Global
Reporting Initiative (2006). This perspective is based on the idea that factors significant enough to substantially
concern external stakeholders will ultimately affect the business, particularly if a company looks beyond the
very short-term. Proponents argue that a strict focus on quantifiable, financial assessments of BES will not
properly inform business decision-making, because not all relevant risks and opportunities can be translated
reliably into impacts on a company's cash flow or financial position. 

For those BES issues that are considered material, it is important for a company to articulate, both internally
and externally, their relevance from two perspectives: 

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

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

Some work has been undertaken to examine the materiality of BES at sector level. Recent examples include
work by Oekom and Eurosif (2009), which examine both impacts and dependence on BES. One of the most
comprehensive publications to date is the materiality analysis produced by F&C Investments in 20041. 
However, little work has been undertaken to quantify the financial consequences of BES impacts and depen-
dence. Nor has the second layer of detail been explored very much ± namely what aspects of BES are most
material and should be prioritized?

In terms of the ecosystem service categories defined by the Millennium Assessment, the provisioning services
of ecosystems represent the most common dependencies and risks for companies. All companies require a
flow of raw materials either for direct purchase or for acquisition from suppliers as semi-processed goods. 

Less obvious but often important are risks associated with impairment of regulating services. These may affect
the ability of ecosystems to provide key business inputs (e.g., climate change may affect the availability of
timber, cotton, or other agricultural products) or result in negative impacts on other stakeholders that 
become a reputational risk or otherwise affect the business license to operate. Materiality assessments should
consider ecosystems in terms of both business dependence on ecological processes and the potential 
benefits or services produced by these natural processes.
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3.2.3 PRINCIPLES TO CONSIDER IN SETTING OBJECTIVES A ND TARGETS 

With boundaries and priorities for BES monitoring and reporting identified, companies must also set goals
for BES. The dilemma for many sectors is that almost all business operations will inevitably lead to some
degree of adverse impact on ecosystems and biodiversity ± it is virtually impossible to achieve zero ecological
impact. Furthermore, as noted above, changes in BES do not necessarily follow linear paths, so that it is
often unclear whether the actions of one company, however small, will have negligible impact on biodiversity
and ecosystems or if a threshold may be crossed which results in sudden ecological collapse. 

Several principles have emerged over time that can be used by companies to help define objectives and tar-
gets related to BES. The principles around `no-go' and the precautionary principle were designed to express
minimum standards and underline some limitations faced. The concept of `Net Positive Impact' has emerged
more recently as an aspiration that allows for trade-offs and in-kind compensation for ecological damage. 

· No-Go Areas
In recent years, several companies within the extractive sectors have made voluntary commitments to forgo 
the exploitation of natural resources within certain highly important ecological areas (see for example ICMM 
2003, JPMorgan Chase undated).. Such voluntary commitments by business can complement mandatory 
land use planning to protect sensitive sites. These are typically expressed in terms of avoiding areas that 
have been designated to meet a certain classification by international bodies (e.g., commit not to exploit 
resources near World Heritage Sites). To be effective, such voluntary commitments require universal 
adherence (i.e. lack of `free riding').

· Precaution
The consequences of biodiversity loss and ecosystem degradation are often associated with high degrees 
of uncertainty, and precaution is frequently advocated around actions which may result in irreversible 
environmental harm. It is not always possible to obtain clear evidence of a threat to the environment before 
damage occurs. Precaution ± the `Precautionary Principle' or `Precautionary Approach' ± is a response to 
this uncertainty and has been embedded in both international and national law. 

The principle of precaution, as recognised in the 1992 Rio Declaration, states that if an action or policy is 
suspected of causing harm to the public or the environment, in the absence of scientific consensus that such 
harm would not ensue, the burden of proof falls on those who would advocate taking the action. Part of the 
justification for the principle is that biological systems are complex and it is often difficult to predict when 
thresholds or tipping points will be reached. As a consequence, organizations are advised to proceed with 
caution in the face of uncertainty. Application of the precautionary principle in the realm of biodiversity is perhaps 
most obvious with respect to the release of genetically modified organisms. The approach is similar to `no-go' 
pledges, but typically focuses on the prohibition of technologies rather than avoiding certain geographies. 

As with the `no-go' approach, the precautionary principle takes little account of economic opportunity costs. 
Moreover, the effectiveness of the principle depends on its universal application, which may not be realized 
through purely voluntary action. It also implies that actions will be taken to reduce the scientific uncertainty 
which prompts its use. Without this commitment, the principle could become a tactic for blocking actions. 
When the principle is invoked, plans should be defined to generate the evidence needed to revisit the decision 
(see Emerton et al. 2005).
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· No Net Loss or Net Positive Impact
The concepts of No Net Loss (NNL), ecological neutrality or Net Positive Impact (NPI) are based on recogni-
tion that certain economic activities (e.g., resource extraction or agriculture) will inevitably result in some 
residual impairment of BES on a given area of land or sea, even with the best environmental mitigation and 
restoration efforts. While such residual impacts cannot be avoided entirely, a company can aim to achieve a 
net zero or positive impact by taking actions to conserve or restore BES in other areas, with a view to main-
taining overall ecological integrity. There are examples of companies that have committed themselves 
to being net positive or neutral with respect to carbon, water, wetlands, or other ecosystems and services.
Along with cities such as Daejeon and Sydney, companies such as Deutsche Post DHL, Microsoft and 
Japan Airlines have committed themselves to climate neutrality2. 

While NNL or NPI can be a powerful aspiration and principle to motivate business action on BES, there are 
many challenges to achieving such a goal in practice. Some dispute whether NNL or NPI is technically or 
politically feasible (cf Walker et al. 2009). Nevertheless, the implementation of biodiversity offsets has 
progressed beyond mere concept and is currently practiced extensively across the globe (Madsen et al. 
2010). See chapter 5 for further discussion.

3.2.4 MEASURING AND MONITORING PROGRESS

Most large companies have environmental data collections systems that gather information from sites and fa-
cilities to support local decisions as well as group-level management. At a corporate or group-level, aggregate
information on BES may be used by internal and external stakeholders to assess the breadth and depth of the
management processes in place and their performance. 

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

· Process based: these measure the extent to which companies have in place processes and management
systems which, if operating effectively, can drive performance improvements. An example is the number of 
sites that have a biodiversity action plan in place, or the extent to which environmental impact assessments 
incorporate biodiversity and ecosystem services impacts and dependence. Such process-based indicators 
have been criticized because they do not provide a clear picture of outcomes. If based on `tick the box' 
completion of procedures, they may suggest progress even when implementation and actual improvements 
on the ground are minimal.

· Results based: such indicators provide a picture of performance over time and are essential for the valuation 
of BES impacts and dependence. They tend to be quantitative, e.g., the volume of water abstracted 
per hectare of crop, or the number of organic product lines in a range. Performance-based indicators are 
infrequently used and tend to be customized to individual companies, which can create barriers to bench-
marking and interpretation by other stakeholders. There is currently no consensus on which corporate 
indicators for BES-related performance may be applied across different sectors and regions, due to the 
variety of circumstances in which companies operate. 

Environmental performance measures that assess the use of resources (e.g. energy, water, materials) and
the non-product outputs of business (e.g. wastewater, air emissions, solid waste, etc.) are relatively well-
defined within both national legislation and voluntary initiatives, such as the Global Reporting Initiative,
ISO14000 series, Carbon Disclosure Project, etc. Developing indicators to assess BES performance is more
complex, as it typically involves measuring impacts on or changes to systems that may extend far outside
the company's operational boundaries or direct control. 
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Companies can however use conventional environmental indicators of resource flows, emissions and 
pollution as proxies for BES impacts, dependencies and/or responses. For example, the volume and toxicity
of wastewater discharges may be used as a rough indicator of potential impacts on biodiversity in receiving
water bodies, in the absence of more precise impact data. Conventional environmental indicators may also
be relevant when considering how investments in ecosystem conservation or restoration can help improve
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Box 3.1 Water reporting by SAB Miller

AB Miller is one of the world's largest brewers with operations in

more than 32 countries. In 2008 SAB Miller announced a commit-

ment to reduce water consumption across its global operations by

setting a target of cutting the amount of water it uses per hectolitre

(hl) of beer produced to an average of 3.5 hl by 2015 ± a 25% 

reduction from 2008. This initiative is designed to save around 20

billion litres of water every year by 2015. The 2015 target is part of

a new water strategy which takes a comprehensive risk-based 

approach to the value chain. SAB Miller chooses to report on 

average water use per hl of beer, water to beer ratio (hl water / hl

beer), regional water to beer ratio and the different sources of water

as a percentage breakdown. This information is reported in their 

sustainability report and links back to their water strategy and target

to reduce water use per hl by 25%.

Source: http://www.ibatforbusiness.org and http://www.waterfootprint.org



environmental performance. For example, a company may ask which is cheaper ± investing in the natural 
filtration and cleaning capacity of a wetland or purchasing end-of-pipe pollution control equipment. 

BES concerns often arise in relation to changes at a given time and place, which are easiest to measure and
monitor in the context of a specific site or location. The information gathered from individual sites forms the
basis for aggregation and decision-making across a company. For industries with significant direct impacts on
terrestrial or marine ecosystems, measuring BES performance at the site or project level forms the basis for
BES decisions throughout the organization. At the site level, BES performance data can be used for managing
impacts and developing biodiversity management plans. Different indicators may be needed to address the
particular challenges and opportunities for a given area and the information requirements of group-level stra-
tegies and reporting. For example, a refinery's emissions might have substantial impacts on local wetlands,
which implies certain monitoring needs. In addition, the organization might have a group-level goal defined in
terms of nutrient loading, which would require additional information. 

At the site-level, it is often important to set corporate performance in the context of external conditions. Tools such
as water footprinting, the WBCSD Global Water Tool as well as the Integrated Biodiversity Assessment Tool (IBAT)
can help companies understand the relevance of their impacts on the wider landscape and on other stakeholders
Using the IBAT for project planning and site selection processes enables consideration of alternative projects or
locations at a point in the decision-making process when changes are still economically feasible. 

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

3.2.5 LINKING BES WITH MAINSTREAM ENVIRONMENTAL 
ACCOUNTING SYSTEMS

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

Environmental management systems focus on those environmental interactions that are considered ̀ significant'. The
International Standards Organization (ISO) has developed a concept of `significance' that is similar to the concept of
materiality put forward by AccountAbility (AccountAbility 2008) and the GRI (Global Reporting Initiative 2006). In the
terminology of ISO 14001, environmental management tackles a range of environmental ̀ aspects' (input and outputs
of an activity) and their associated environmental `impacts'. An aspect is seen as `significant' if, among other things,
it has the potential to cause a demonstrable impact on the environment, and has major financial implications (positive
or negative). Definitions of materiality tend to focus on assessing whether the impacts associated with an issue are
significant and whether the company's performance in this regard may affect stakeholder decisions. Impacts are
often grouped into categories for example air pollution, water pollution and land contamination. 
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Management accounting systems provide information for internal planning, budgeting, control and decision-
making and should include relevant BES information. This may include decisions about old or new products,
in-house production versus outsourcing, process improvements and pricing. Decisions about products critically
include the question of which materials are required for their production, which has clear implications for BES.
Management accounting can incorporate BES metrics and link non-monetary data with financial information.
For example, when looking at product manufacturing costs and raw material supply, a company with large im-
pacts on BES may need to consider potential natural resource scarcities. 

Furthermore, management accounting can provide key inputs in the development of balanced scorecard per-
formance measures, considering for example how operational processes may be changed to improve resource
efficiency and productivity. Related eco-efficiency targets with implications for BES may include reducing the
material intensity of products and increasing the use of renewable resources.

Environmental Management Accounting (EMA) has been developed in response to the difficulties of capturing
environmental costs within traditional accounting systems. EMA is defined as the identification, collection, ana-
lysis and use of information for internal decision making (UNDSD 2001; Savage and Jasch, 2005), covering:
(a) financial information on environment-related costs, earnings and savings, and (b) physical information on
the use, flows and destinies of energy, water and materials (including waste). EMA techniques allow firms to
develop and use environmental performance indicators, which may be based solely on physical data or combine
monetary and physical data to create eco-efficiency indicators . Physical data may include quantities of eco-
system services used or damages caused to BES, which may or may not be readily translated into monetary
values. EMA systems can be aligned with major standards such as ISO14031 or with the indicators specified
in reporting initiatives such as the GRI, CDP and Forest Footprint Disclosure Initiative.

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

· Putting a `price' on non-product output (i.e., pollution and waste), thus highlighting the costs of materials 
converted into non-marketable waste and emissions.

· Quantifying the monetary impacts of external environmental pressures (e.g. taxes, norms, quotas) in relation 
to other factors that influence financial results, in order to distinguish transactions of an `environmental' 
nature (e.g. compliance costs) from other business transactions.

To provide a more complete picture, companies may supplement EMA by analysing the potential consequences
of decisions with respect to intangible assets. While BES involves tangible assets from a public perspective, it
remains more difficult for business to define and measure their indirect impacts and dependencies on these
assets. This raises the challenge of expanding the scope of BES assessment, going beyond first tier suppliers
and clients in the business value chain (this issue is discussed in more detail below, under `life cycle manage-
ment'). 
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INCORPORATING BES IN 
CAPITAL INVESTMENT DECISIONS3.3

Capital investment is based on identifying viable business opportunities that will generate attractive cash flows
within a given time frame. The investment may relate - for example ± to entering a new market, expansion, di-
versification, or replacing / upgrading technology. Such decisions are typically informed by systematic evaluation
of alternative options, using `net present value', ̀payback period' or some other financial criterion to help 
managers decide whether to approve or reject a proposed investment. 

The most basic rationale for business investment is to enhance the value of the firm, i.e. creating value for
owners. An investor will normally consider a range of value drivers, such as potential growth in sales or taxation,
which may be directly or indirectly influenced by g̀reen' issues. The analytical tools relevant here focus on the
financial return for the company rather than the wider socio-economic consequences of an investment. 

Biodiversity and ecosystem services may feature in various stages of the investment appraisal process. It could
be a decision about entering a market for BES related goods and services, for example organic food. It could
be about diversification into products that use more or use natural resource inputs. It may involve deciding on
expansion into a new country, or acquiring a new company, in an environmentally sensitive area. It could be
about investing in new technology that reduces pollution. It could also be an investment decision with no direct
link to BES, but which results in impacts on BES further up or down the value chain. In considering such options,
a business is likely to focus on direct costs and benefits. Making the business case for BES use in this context
requires the identification of win-win opportunities, based on convincing metrics. While all investment decisions
have some BES consequences, these may not translate easily into quantifiable impacts on cash flow and may
therefore have little influence on investment decisions.

In order to decide what investments to make, businesses need to evaluate the alternatives available to them.
Table 3.1 provides an overview of commonly used valuation techniques for business investment, with their 
implications for BES. Normally the main criterion for approving an investment proposal will be its potential to in-
crease shareholder value and profitability. Other criteria, such as protecting the environment, are often secondary
as long as legal requirements are met. 

There are several barriers to changing `business as usual' and mainstreaming BES into investment appraisal.
These include the fact that:

! Environmental externalities do not form part of formal business valuations;
! Business discount rates often differ from so-called `social' discount rates;
! Businesses may ignore some of the intangible values of BES; and
! There is often limited information and uncertainty about BES values.

These barriers can result in the approval of projects and investments that are less profitable from the perspective
of society as a whole than for the owners of the business.
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Figure 1.1. Links between biodiversity and ecosyste m loss and other major trends

Table 3.1 Commonly used business valuation techniqu es and implications for BES

Implications for valuing B&E

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 discount
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.

Key features

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 costs 
and revenues arising at different points in time, future 
expenses or earnings are normally `discounted' at a
fixed rate, typically based on the investor's weighted
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 value
today of the project over its whole life.

IRR is defined as the level of returns which, if used
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 offers a
higher level of return on the initial investment.

Payback period is a streamlined investment apprai-
sal technique, employed particularly by SMEs. It is
defined as the length of time needed to pay back the
initial investment. While the method involves simple
calculations, it is necessarily short-sighted both from
a business and a BES perspective. A project that is
beneficial over the long run is likely to be overlooked
if it does not repay the initial investment quickly.

Methodology

Net present value of
discounted cash
flows

Internal rate of return
(IRR

Payback period
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Figure 1.1. Links between biodiversity and ecosyste m loss and other major trends

Table 3.1 Commonly used business valuation techniqu es and implications for BES

Implications for valuing B&E

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. 

Key features

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.

Methodology

Indirect valuation

Informal valuation
techniques

3.3.1 BARRIERS TO PROPER VALUATION OF BES IN CAPITAL  INVESTMENT

Barrier 1: Externalities are missed from business v aluation

When applying standard investment appraisal methods, such as those outlined in Table 3.1, and assuming
that management seeks to maximise profits and value to owners, a firm will only include the values for costs
and revenues that are relevant or material from its own point of view. Therefore, a firm will only consider damage
to an ecosystem in its investment appraisal if it expects to bear the cost of the damage itself. Where a firm
does not believe that it will bear at least some of the cost of environmental damage, this will not normally form
part of a formal valuation appraisal. In this case, the cost is an externality, i.e. an impact that is external to the
company and its decision making. This also applies to external benefits, such as those arising from ecological
restoration activities that do not generate revenue for the investor.

When a business has a detrimental impact on the functioning of an ecosystem, costs may result from reductions
in both marketed and non-marketed services. For example, inefficient harvesting by a forest management com-
pany imposes a cost on the company since future yields may be reduced. This cost is internal. However, it
may also impose non-market costs by reducing the recreational value of the forest. If the company is able to
extract some of the value of these services, for example by charging access fees to recreational users, this
cost will be partially internalised and may be valued by the business. However, often the costs of the damage
will be external. Because many intangible ecosystem services are not valued in the market, they often remain
external to investor decision-making, particularly if there is no legal basis for external stakeholders to claim for
damages, as is commonly the case.



What would change this? Setting aside the personal views of business owners, managers or employees, the
fundamental logic for a business is to maximise profitability. A business may be concerned about the impact
of its operations on ecosystem services if these are likely to damage services itself relies on, or result in repu-
tational damage, delay, litigation or other costs of doing business, leading to reduced sales or recruitment pro-
blems. Even when there is not a quantifiable short-term financial impact, changes in BES resulting from
investment decisions may still affect the long-term ability of the business to achieve its strategy. 

Alternatively, regulation, taxation, subsidies and markets for BES may oblige a business to consider BES impacts
and ensure that ecosystem damage and opportunities form part of its decision-making. Environmental regulations
could mean that certain industrial processes need to be revised, while taxes and subsidies could alter the payoffs
to investments, and markets would put prices on BES which 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 benefits at rates determined by his/her pure time preference and the
expected growth in his/her future consumption. In other words, people tend to give less weight to costs and
benefits that occur in the future than those arising today, first because they are mortal, and therefore impatient,
and second because they expect their income to rise over time. The latter point is subtle but reflects the fact
that each additional unit of income delivers slightly less additional utility than the last, due to diminishing returns.
If on average people are expected to be wealthier in the future, due to general economic growth, we can expect
that an additional increment of income received in the future will generate less utility than the same increment
delivered today. 

The same logic with respect to future costs and benefits may be applied in business. Because individuals invest
in businesses both directly and indirectly (e.g. via pension funds), the discount rates used in business decisions
will ultimately reflect the underlying individual discount rates. In addition, businesses expose investors to risk ±
there is no guaranteed return on an investment in a firm. So on top of the sources of individual discounting out-
lined above, business discount rates will also include a risk element to compensate investors for the possibility
that they may not get their money back.

The standard discount rate used in business investment decisions is the weighted average cost of capital
(WACC). The WACC faced by a given company is established in the debt and equities markets and depends on
the preferences and discount rates of the potential pool of investors as well as the perceived risk of the company
or investment project for which capital is solicited. The WACC represents the opportunity cost of investing in
the business ± forgoing cash that could be spent today for an uncertain return later. For most core activities of
a business, it is the appropriate rate by which to discount future returns, though for non-core projects the WACC
may be different. Normally, a business should only invest in those projects that are expected to enhance value
when discounted at the appropriate WACC.

Typical discount rates seen in the market and generally applied by businesses reflect the savings and investment
decisions of institutions and individuals around the world. The longest instruments commonly available are 
30-year government bonds, often used by pension funds to match their liabilities to provide long-term retirement
pensions. While people may and do care about even more distant futures, it is currently impossible to derive an
appropriate long-term discount rate simply by looking at financial markets. Indeed, for decisions that affect so-
ciety over the very long-term, market discount rates are probably not appropriate. Nevertheless, policy makers
need a basis to compare present and future costs and benefits. In practice, governments often use a `social'
discount rate for such purposes (Box 3.2). Social discount rates are almost always lower than market rates, 
reflecting the fact that society as a whole is not mortal (we hope) and is less risk averse than most individuals.
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Business decisions that affect biodiversity and ecosystems are often made using relatively high, market discount
rates. The danger is that, by doing so, business may be under-valuing potential adverse impacts on future ge-
nerations. In addition, even the social discount rates commonly used by governments may be too high. As set
out in Box 3.2, it is assumed that consumption growth will be positive in the future. However, biodiversity loss
and ecosystem degradation is likely to lead to lower levels of at least some ecosystem services in the future.
Some of this damage may not be reversible at any cost, and there is a limit to which other resources or techno-
logies can substitute for the loss of ecosystem services. This implies that future generations may be worse off
than our own, in which case a very low or even negative consumption discount rate could be justified. 

Further discussion of discounting and its application to BES, as well as related ethical issues, can be found in
Chapter 6 of the TEEB D0 report. This concludes that a variety of discount rates, including zero and negative
rates, may be used depending on the time period involved, the degree of uncertainty and risk, ethical conside-
rations around intra and intergenerational equity, as well as the scope of the project or policy under considera-
tion.

Barrier 3: Businesses may not account for intangibl e values

It is well known that biodiversity and ecosystems generate both tangible and intangible values. The latter include
so-called `non-use' values, defined as the value that people place on an ecosystem or resource that is not
related to any direct or indirect use, including the value of species and habitats for religious aesthetic, heritage
or bequest reasons. Some argue further that ecosystems or component species have an `intrinsic' or moral
value, independent of human preferences (see chapter 4 of TEEB D0). In addition, ecosystems provide regulating,
provisioning and supporting services which can be important even when they are intangible or difficult to value.

These and other intangible benefits of BES are not generally traded in markets and their value is not widely un-
derstood or agreed. Such values may be reflected in public policy, for example through environmental restrictions
on certain activities in certain locations, but there remains wide disagreement about the importance of intangible
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Box 3.2 Discount rates in UK government planning de cisions

The discount rate used to assess UK government policy decisions is the Social Time Preference Rate (STPR).
The STPR discounts future consumption, not future utility. The SPTR is the sum of two elements:  

! A pure rate of time preference reflecting the fact that individuals discount future consumption, 
irrespective of changes in per capita consumption; and

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

As an example, the UK government uses an annual STPR of 3.5% for its planning decisions [HMT Green
Book], based on a discount rate of 1.5% (accounting for risk of death and pure time preference) plus an es-
timate of the long-run per capita income growth of 2% annually. The STPR further reflects the assumption
that each increment of future consumption would be worth half as much to people who are twice as wealthy
as current the generation (i.e. the marginal utility of consumption is assumed to have elasticity of one). The
STPR is used to evaluate public investment decisions up to 30 years' duration. Lower discount rates are
used for longer time horizons, due to uncertainty about the distant future.



benefits, which makes it difficult to include loss or gains in such services in business investment decisions. As
noted above, firms may not bear the costs of damaging, or reap the rewards of providing, intrinsic or intangible
values, except where:

! Regulation limits damage to ecosystems or requires remediation or compensation (e.g. restrictions on 
pollution, production capacity or total output, offset requirements);

! Environmental damage affects the firm's own revenues, now or in the future (e.g. changes in real estate value 
due to loss of environmental amenity);

! Payments or other incentives are provided by other firms, NGOs or public agencies; or
! Adverse publicity damages the firm's reputation or brand.

For these reasons, businesses may have an interest in properly valuing their impacts on biodiversity and eco-
systems, including intangible values. This is increasingly possible using tools developed by economists to
measure the non-use values of environmental assets, including so-called `existence' values. The contingent
valuation method, for example, asks individuals about their own valuations of intangible environmental benefits
and is the main method used to assess non-use values (Box 3.3). Contingent valuation has gained wider ac-
ceptance since its use in 1992 by Richard Carson and others (Carson et al. 1992) to value damages resulting
from the Exxon-Valdez oil spill. After an 18 year legal battle, the US Supreme Court finalised Exxon's com-
pensatory payments at over $500 million, including damage to so-called existence and other non-use values
of biodiversity.

Barrier 4: Limited information and uncertainty

Businesses may find it difficult to value BES risks and opportunities accurately, due to lack of scientific and 
economic data or regulatory uncertainty. Although DCF modelling and other valuation techniques can account
for uncertainty, they require that a defined probability is placed on every eventuality. The difficulty in assigning
probabilities to potential BES outcomes is a barrier to including them in business valuations. This is exacer-
bated by the absence of standard metrics with which to monitor BES impacts and dependence.

Another characteristic of BES decline is that it can be hard to predict or subject to sudden, unexpected
change. A small amount of degradation may have little effect on the value that people obtain from ecosystems.
However, as the level of negative environmental impacts increases, the loss of ecosystem services may occur
at an accelerating rate. Thresholds or `tipping points' may also arise, beyond which an ecosystem enters a
new state and the supply of certain ecosystem services is significantly reduced. Moreover, in some cases,
ecosystem damage or modifications may be irreversible on a human time-scale.

Finally, companies are taking actions today that will be affected by legislation in the future. Costs that may 
materialise over the life of a project or investment due to new regulation will only be considered if business 
decision makers think they will occur or are likely to occur. As with other risks, regulatory impacts can be in-
cluded with a probability if this is known, but, as in the case of carbon liabilities, uncertainty may simply lead
firms to ignore the future costs of their actions. Importantly, this is likely to be more common for opportunities
than risks ± an investment in ecosystem assets such as biodiversity credits may be viewed as `speculative',
while acknowledging that a firm undertaking a damaging activity may need to pay could be considered 
`prudent'.

C H A P T E R  3  ´  P A G E  2 1

T E E B  R E P O R T  F O R  B U S I N E S S



C H A P T E R  3  ´  P A G E  2 2

T E E B  R E P O R T  F O R  B U S I N E S S

Box 3.3 Case study - Contingent valuation in kakadu  conservation zone

In the early 1990s, the Reserve Assessment Commission (RAC) in Australia investigated options for the use of
resources within the Kakadu Conservation Zone (KCZ). Alternatives included opening the KCZ for mining, or
combining the KCZ with the adjoining Kakadu National Park (KNP).

The KCZ is believed to contain significant reserves of gold, platinum and palladium. Environmental groups
argued that potential damage from mining was likely to extend beyond the KCZ to the KNP, and that this was
significantly detrimental to the public use and non-use values of the park. Conversely, the mining company
sponsoring the proposals argued that damage would be minimal and that the public did not place a high value
on the KCZ.

The RAC's investigation involved two major components. First, a study was undertaken to estimate the likely
risk of damage from mining. Second, the RAC used a contingent valuation survey to estimate the economic
value of potential damages. Because the extent of damage was unknown when the survey was undertaken,
major- and minor- damage scenarios were considered. Based on a description of the KCZ and the potential
environmental damage scenarios, respondents across Australia were asked if they would pay a pre-determined
price to avoid the damage. By randomising the prices proposed to each respondent, an average willingness
to pay (WTP) could be estimated while controlling for differences in the characteristics of the sample population.
The results of the CV study implied that public WTP to avoid damage to the KCZ, at A$435 million, far exceeded
the net present value of the proposed mine, estimated at A$102 million. The total value of avoiding mining da-
mage was obtained by multiplying the median WTP to avoid the minor impact scenario (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 to issue a permit to mine the KCZ
site. Interestingly, the results of the CV study were not included in the final RAC report, perhaps due to uncer-
tainty (at that time) about the validity of non-market valuation methods. Nevertheless, this example demonstrates
the potential of economic valuation techniques for assessing the value of ecosystem services in a project 
appraisal setting, and highlights the fact that intangible values can be measured to some degree. Such an ap-
proach can help firms to establish the potential costs of damages associated with their investments. Project
planners can also use such techniques to identify configurations and methods that would have the least impact
on intangible ecosystem values.

Source: Carson 1994



Life Cycle Management provides a practical approach for product-based decision-making in business, which
may incorporate BES aspects. Life Cycle Management typically combines product-level assessment tools,
such as Life Cycle Assessment (LCA), with environmental management (such as ISO 14001) and reporting
systems. Life Cycle Management looks beyond a particular industrial site or stage of the value chain to assess
the full impact ± including socio-economic impacts ± associated with a product or service throughout its life
cycle. This section reviews recent efforts to integrate BES information in LCA methods.

3.4.1 A BRIEF OVERVIEW OF LIFE CYCLE ASSESSMENT (LCA)

LCA is used to study the environmental interventions and potential impacts throughout a product's life from raw
material acquisition through production, to use and final disposal (i.e. from cradle to grave). For instance, the life
cycle of a tomato would include the production of fertilizer, pesticides, water, peat for seedling production, energy
for heating of greenhouses, transport processes, packaging, processing energy (e.g. cooking) and waste treatment. 

The aim of LCA is to provide information to enable business to reduce resource consumption and emissions and
thus environmental impacts at all stages of a product's life. LCA serves to compare different products (e.g. biofuels
with fossil fuels) or to identify key environmental issues and thus potential improvements along the life cycle.
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COLLECTING AND USING INFORMATION 
AT THE PRODUCT LEVEL3.4

Figure 3.3 The four phases of LCA according to ISO standards 14040 and 14044

Source: ISO standards 14040 and 14044



Standard phases with related questions in the LCA are set out in Figure 3.3. The Life Cycle Inventory (LCI) involves
data collection and calculation procedures to quantify relevant inputs (resources) and outputs (emissions). The
Life-Cycle Impact Assessment (LCIA) aims to understand and evaluate the magnitude and significance of the po-
tential environmental impacts of a product system. LCIA is needed because in the inventory analysis several hun-
dred emissions and resource uses may be quantified, and a comparison of two products or scenarios based on
so many environmental interventions is virtually impossible. In the LCIA, an aggregation of these environmental in-
terventions according to the type of impact or damage is performed. This reduces the number of environmental
indicators to between 1 (for fully aggregating methods) and approximately 10, 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 Haes (1999) and redefined in the Life
Cycle Data System Handbook (2009). This framework defines the relationship between environmental interventions
± i.e. the modification of the environment resulting directly from a business activity - and the resulting impacts. Due
to the complexity of the causal chain, several steps are considered between alterations of the environment and
final impact (also called endpoint). Each intermediate point of measurement along the causal chain is called a mid-
point (such as ecotoxicity, eutrophication, land use, etc). Beyond this, the endpoint refers to an Area of Protection
which refers to entities of ultimate interest to society, such as human health or the quality of the natural environment. 

Over the last 20 years, several LCIA methods have been developed. These differ by their definition of impact ca-
tegories, consideration of environmental compartments, number of emissions and resources considered, and level
of aggregation. There are methods that stay at the level of impact categories, and those that aggregate further to
the level of damages to the three areas of protection: natural environment (ecosystem health), human health and
resources (see Figure 3.4). Different weighting techniques can also be used, e.g. based on targets set by govern-
ment or by experts.
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Figure 3.4 Assignment of environmental intervention s (left) to impact categories (middle) 
and damage categories (right)

Source: Jolliet et al. 2003



3.4.2 INTEGRATING BIODIVERSITY AND ECOSYSTEM SERVICES IN LCA

Biodiversity-related endpoints are not currently well integrated in LCA methods and guidelines. Various approaches are
being examined under the UNEP/SETAC Life Cycle Initiative (http://lcinitiative.unep.fr). Some approaches estimate a 
potential percentage change in ecosystem diversity, independent of the location and time of the impact. Other emerging
methodologies express damage in terms of the fraction of species eliminated over an area and time period.

LCA incorporating BES needs to account for a wide range of impacts, such as ecotoxicity or land use change, for example.
These impacts result from different types of environmental interventions. In the case of ecotoxicity, for example, the impact
is due to emissions of substances to the environment. Thus impact is related to the quantity of a particular substance released
into the environment and is proportional to the hazard or toxicity of the substance. Ecotoxicity is assessed by modelling ex-
posure concentrations and looking at species level indicators of abundance and reproductive decline, extrapolating from a
number of indicator species to entire ecosystems (related to the volume of emissions of any toxic substance and depending
also on substance-specific properties).

For land use, impacts are proportional to the surface of land transformed and the ecological sensitivity of the area. Both the
type of land use and its coverage in terms of area and time should be considered. Quantification of land transformation takes
account of the type of land before transformation, the type after transformation, the geographic extent and a relaxation period.
The life cycle inventory of a product system thus shows different land use types and gives information about their quantities
in space and time. In the LCIA, these are weighted with respect to their potential ecological value or impact.

Land use in particular influences biodiversity through habitat change, fragmentation, and pollution linked to intensive agricul-
ture, forestry and the expansion of urban areas and infrastructure. The measurement of land use impacts on biodiversity, ho-
wever, is a complex task. The UNEP/SETAC Land Use Working Group distinguishes between Biodiversity Damage Potential
(BDP) and Ecosystem Services Damage Potential (ESDP). 

BDP addresses the `intrinsic' or conservation value of biodiversity. It is based on factors for different land use types and in-
tensity classes (see Koellner and Scholz 2008). It takes into account the diversity of plants and explicitly considers threatened
species. This diversity is then related to regional mean species numbers as a reference or benchmark. Until now, most of the
quantification has been carried out for European land use. However, Schmidt (2008) compared the occupation impacts
related to 1 hectare-year in Denmark, Malaysia and Indonesia. Such a globally applicable method needs further development
in order to assess global resource flows and associated land use change.

While LCA is increasingly applied to decisions about product choices and optimizations, it has some limitations. For many impacts,
in particular those on BES, the magnitude of impact depends heavily on spatial conditions. For instance, cutting down tropical
rain forest to produce biofuels has a different impact on biodiversity than expanding production on a plot that was previously used
as farmland. Additionally, the lion's share of impact often occurs in locations far removed from the place of final consumption. This
is especially the case for agricultural products, which cause a variety of ecosystem impacts at the place of cultivation and are then
often exported. Such products carry a `virtual' burden which is important to account for ± including its spatial dimension.

With increasing globalization, supply chains have become more complex and difficult to track. Nevertheless, the growing in-
terest and perceived responsibility of consumers and companies in importing countries as well as the increasing destruction
of BES in producing countries call for more spatial information along the value chain of products. One of the major strengths
of LCA is that it considers the whole life cycle. LCA is slowly catching up and practitioners are developing tools that allow for
greater spatial differentiation. However, it may be difficult, even impossible, to track the complete value chain of all products
with a high level of spatial resolution. LCA will thus never provide a complete substitute for site level assessments. At the
same time, it should be recognised that many companies have influence on the whole life-cycle in one way or the other, and
LCA enables them to take responsibility for this.
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COLLECTING AND USING INFORMATION 
AT THE GROUP LEVEL3.5

The combination of dependencies, impacts, risk and opportunities associated with BES at the site level and the
product level together constitute the overall BES profile for a company. Box 3.4 provides an example from the
field of carbon measurement and reporting, based on typical company data but `anonymized' in order to respect
confidentiality. This box shows how environmental indicators collected at product and activity level can be 
aggregated at the group level. 

Box 3.4 Carbon reporting by Typico Group

Carbon reporting ± adding it up at group level: Developments in carbon reporting provide a benchmark for the progress we might

expect in reporting on biodiversity and ecosystem services in the coming years. In 2009, the above ideal example of carbon and

climate change reporting for a fictional technology company `Typico plc' was prepared by PricewaterhouseCoopers and included in

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

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

Tools are available to assist companies in these practices, but working at the group level bring its own challenges.
For instance, it is generally not possible to generate aggregate BES numbers at group-level, simply by adding
up site-level or product-level impacts, due to the heterogeneous nature of biodiversity and ecosystem services.
Moreover, existing methodologies and tools, particularly those related to valuation, provide limited guidance or
emphasis on BES. Hence this section examines the integration of BES in group-level financial accounting and
public (financial and sustainability) reporting.

3.5.1 FINANCIAL ACCOUNTING STANDARDS AND BES

Financial accounting and reporting differs from life cycle accounting, environmental performance measurement,
and other types of management accounting in that it is primarily intended to serve external audiences rather
than internal users. Over the last decade, and especially in the past two years, there has been widespread
debate over the purpose of financial reporting. According to the International Accounting Standards Board (IASB,
2001), the objective of financial statements is ªto provide information about the financial position, performance
and changes in financial position of an entity that is useful to a wide range of users in making economic decisi-
onsº. The IASB go on to say that:

ªFinancial statements prepared for this purpose meet the common needs of most users. However, financial 
statements do not provide all the information that users may need to make economic decisions since they 
largely portray the financial effects of past events and do not necessarily provide non-financial information.º 
(IASB, 2001: 12-14) 

Defining the purpose of financial reporting in terms of the needs of a narrow class of stakeholders ± i.e. investors and
lenders ± influences the extent to which such reporting can address issues such as BES. This is because the criteria
developed to ensure relevant and reliable financial reporting for the purposes highlighted above are almost inevitably
framed in such a way as to exclude so-called `intangible' issues, such as BES impacts or dependencies.

At the heart of this disconnect is the accounting concept of `recognition'. This suggests that for an item to be
recognised as an asset or a liability by an entity, it must be considered probable that any future economic benefit
associated with the item will flow to or from the entity and that the item has a cost or value that can be measured
reliably. For accounting purposes, an asset is a resource controlled by an entity as a result of past events from
which future economic benefits are expected to flow to the entity, and a liability is a present obligation of 
an entity arising from past events, the settlement of which is expected to result in an outflow from the entity of
resources embodying economic benefits.

The vast majority of ecosystem services and the vast bulk of biodiversity fall outside these recognition criteria
and are thus neither accounted for internally by organisations (in the public or private sectors) nor are they 
(or management's stewardship of them) reported externally in conventional financial statements. The main 
exceptions to this rule occur where:



(a) A recognisable market exists which gives rise to `reliable' valuations. Examples include agricultural land and 
produce, forestry, fish-farming, or carbon trading in areas with regulated emission trading schemes. For 
companies operating in related sectors, recognised accounting valuation rules are applied to stocks of land, 
timber, crop, herd or other `inventory' items in order to price transactions or to value assets and liabilities.

(b) An enterprise operates in a sector where stewardship of BES is fundamental to its license to operate. 
An example is the UK National Forest Company (Box 3.5) whose annual reports and accounts contains a 
wealth of information dealing with management's stewardship of the natural resources in the charge of the 
enterprise.

(c) The organisation is located in the public or not-for profit sectors and is subject to (or volunteers for) detailed 
accounting of BES assets and liabilities. This is similar to the National Forest company example mentioned 
above, but the general purpose of the organisation is to provide services that support the public good 
(e.g. local authorities or government departments). It should be noted however that most public agencies 
and NGOs nevertheless do not account for BES assets and liabilities.

While BES typically falls outside of traditional business accounts and reporting, the World Business Council for
Sustainable Development (WBCSD) has begun work to assess how corporate accounting practices could in-
corporate BES values. Developed by the WBCSD (2009) in partnership with IUCN, WRI and several companies,
the Ecosystem Valuation Initiative has identified 10 reasons why business may wish to value ecosystem services,
namely: 

1. Improved business decisions:Companies can use ecosystem valuation to strengthen internal management 
planning and decision-making around environmental impacts or the use of natural resources.
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Box 3.5 UK National Forest Company ± extract from 2 008/09 Annual Report and accounts

Objectives: 
· To secure further forest creation, contributing to the delivery of targets contained within the Forest 

Strategy 2004 ± 2014 and the National Forest Biodiversity Action Plan.
· To achieve a high quality, sustainable National Forest.
· To demonstrate a leadership role in responding to climate change, both in forest creation practice and 

in work with other forestry organisations to develop a national approach to domestic forestry and climate.
· To realise the economic potential of the Forest, building on its environmental foundations, and to 

consolidate the sustainable development achieved to date.
· To make further improvements to access and participation 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 first three UK examples of the 

European Landscape Convention.
· The Woodland Owners' Club re-established, as a driver for good woodland management, 

including dealing with pests and diseases.
· A comprehensive bird survey completed, applying national surveying methods.
· Further high quality visitor signage and furniture installed in the East and West Midlands. 

(The tourism economy was confirmed as being worth more than £260m a year).

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



2. Capture new income streams from product diversification and market creation:Valuation can help to assess 
the benefits to companies of participating in ecosystem markets by determining whether the returns are 
sufficiently high to warrant investing in market or product diversification.

3. Identify opportunities to reduce taxes or secure positive incentives:Companies may be eligible for tax relief 
or other financial incentives if they own assets that generate ecosystem benefits valued by the public, or if 
they carry out their operations in a recognized `nature-friendly' manner.

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

5. Assess how business revenues can be sustained: Companies can use valuation to estimate the returns 
from investing in BES as inputs to production.

6. Value company assets:Companies that own significant ecosystem assets can use valuation to assess 
their worth and identify opportunities to generate or increase returns to management.

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

8. Measure company and share value:Investors may obtain a more accurate picture of the value of their 
portfolio by including ecosystem assets and liabilities.

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

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

In reality, the idea that biodiversity or ecosystem services have economic value is scarcely reflected in the conventional
measures used to assess and report on company performance, and to weigh alternative business opportunities and
risks. As a result, business decisions are made based on a partial understanding of environmental costs and benefits.
However, the ability to factor BES values into corporate decision-making is becoming more important, as new markets
for ecosystem services are developed and as new regulations increasingly require companies to measure, manage
and report their BES impacts.

The extent to which economic value (let alone market prices) can or should be the basis for decision-making about
BES is open to debate. TEEB recognizes the limitations of economic valuation but also argues that information about
ecosystem values is generally helpful and rarely harmful (see chapter 4 of TEEB D0). Given the current limitations of
markets and accounting, BES values rarely appear as a material component of financial accounts. More generally, as
noted above, very few companies have applied economic valuation to their BES impacts and dependencies. 

3.5.2 PUBLIC REPORTING

While biodiversity and ecosystem values can be important to companies, as illustrated in this report, the issue
is generally not well-represented in public reporting by business. Analysis by PWC shows that of the 100 largest
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Figure 3.5 Reporting on biodiversity by the 100 lar gest companies in 2008

companies in the world in 2008, by revenue, only 18 made any mention of biodiversity or ecosystems in their
annual reports. Of these 18, just six companies reported measures to reduce their impacts and only two com-
panies identified biodiversity as a key strategic issue. 

Of the same 100 companies, 89 publish a sustainability report. Of these, 24 disclose some measures taken to reduce
impacts on BES, while nine companies identified impacts on biodiversity as a key sustainability issue (Figure 3.5).

Further analysis focused on a subset of the 100 largest companies, including only those that fall into either high biodiversity
impact or high biodiversity dependent sectors . Looking first at these companies' annual reports, we observe a similar
pattern as was found for the top 100 companies, with the proportion of biodiversity reporters in each category almost the
same (Figure 3.6). Looking at these companies' sustainability reports, however, there is a notable difference, with a signi-
ficantly larger proportion of the high dependence or high impact group identifying biodiversity as a key strategic issue
(19% versus 9%) and a higher proportion reporting measures to reduce their impacts on biodiversity (36% versus 24%).

More detailed examination of corporate reporting on BES shows that the information presented by companies is rarely
sufficient to enable external stakeholders to form an accurate picture of companies' efforts to assess, avoid, mitigate or
offset their impacts on BES. A survey (Grigg et al. 2009) conducted by Fauna and Flora International in 2008-09 as part
of the Natural Value Initiative showed that companies in the food, beverage and tobacco sectors produced limited public
disclosures, rarely stated clear targets and used mainly qualitative data (case studies, descriptions of initiatives) to com-
municate their management of biodiversity and ecosystems, rather than quantitative indicators of performance. Only 15
of the 31 companies evaluated in this survey were able to provide reasonable disclosures in relation to BES, despite the
focus on sectors in which both impacts and dependence on biodiversity and ecosystem services are relatively high.  

Source: PricewaterhouseCoopers for TEEB



Similar studies conducted by UK based asset manager Insight Investment on the extractive industry, one on 22 com-
panies in 2004 (Grigg et al. 2004) and another on 36 companies in 2005 (Foxall et al. 2005), revealed similar results.
Information is often qualitative in nature and frequently scattered throughout a company's website. As a result, it can
be challenging for stakeholders, including investors, to assess whether a company has understood its BES risk 
exposure and is managing these risks effectively. 

Both the Natural Value Initiative's review of the food, beverage and tobacco sectors, and Insight Investment's
review of the extractive sector, highlighted that even companies that are relatively advanced in considering this
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· Integrated Biodiversity Assessment Tool - www.ibatforbusiness.org
· Natural Value Initiative - www.naturalvalueinitiative.org
· Global Reporting Initiative ±G3 guidelines and industry sector supplements www.globalreporting.org
· Stewardship Index for Specialty Crops - www.stewardshipindex.org
· The Keystone Centre - Field to Markets Alliance for Sustainable Agriculture www.keystone.org
· Roundtable on Sustainable Palm Oil - www.rspo.org
· Roundtable on Sustainable Biofuels - http://cgse.epfl.ch
· Energy and Biodiversity Initiative - www.theebi.org
· ICMM Good Practice Guidance for Mining and Biodiversity - www.icmm.com
· IPIECA/API Oil and Gas Industry Guidance on Voluntary Sustainability Reporting - www.ipieca.org
· WBCSD Cement Sustainability Initiative - www.wbcsdcement.org
· Forest Footprint Disclosure Project - www.forestdisclosure.com
· Water Footprint Network - www.waterfootprint.org

Box 3.6 Selected initiatives offering guidance on B ES measurement, management and reporting

Figure 3.6 Reporting by high impact or dependency s ectors on biodiversity in 2008



issue are struggling with performance indicators for BES management and reporting. A number of companies are
working with sectoral initiatives, such as the Global Reporting Initiative sector supplements to develop 
improved standards of reporting (see Box 3.6). The development of sector specific indicators offers the opportunity
for more targeted measurement and reporting within sectors characterized by high BES impact or dependence.

3.5.3 GUIDANCE ON BES REPORTING

Whilst few organisations in the public or private sectors report comprehensively (or at all) on biodiversity and/or eco-
systems in their annual report and accounts, a few more do so in separate annual sustainability or corporate 
responsibility reports. Here, unlike in financial reporting, there are no mandated standards that all companies or 
organisations must follow. Examples of how some companies report on BES are provided in Boxes 3.7, 3.8 and 3.9).
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Box 3.7 Biodiversity reporting by Rio Tinto

Rio Tinto is a major international mining
company with operations in more than
50 countries, employing approximately
102,000 people. In 2004, Rio Tinto
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 
partners, the application of offset 
methodologies in Madagascar, Austra-
lia and North America. In 2009, 
Rio Tinto completed a methodology for
developing Biodiversity Action Plans
(BAPs) in collaboration with Fauna 
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
conservation significance within these
land holding. This information is repor-
ted on their corporate website.

Source: www.riotinto.com
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Box 3.8 Biodiversity in Scottish Power plc 2004 env ironmental report

Scottish Power publishes an annual Environmental Performance Report, which includes a section on `Land
and Biodiversity'. The 2004 report lays out the company's policy on biodiversity and summarises their objectives
and targets under five priority areas of minimising impact, fisheries, birds, land reclamation and contamination.

Each section of Scottish Power's Environmental Performance Report sets out their potential impacts on biodi-
versity and their general approach to the issues. A key issue associated with birds, for example is overhead
lines: ªOverhead lines have the potential to harm birds so we have conducted surveys to identify high-risk areas,
often in partnership with other organisations, and then implement bird protection programmes to reduce or
prevent injuries and mortalities. In the UK bird diverters have been fitted to many lines crossing rivers and canals
to reduce the risk of collision by wildfowl such as swans and geese.º

As well as summarising the key biodiversity issues for the company and their achievements over the year, Scot-
tish Power summarise their current targets, progress against these targets and sets revised targets for the fol-
lowing year in concise tables. Progress is illustrated through boxes showing key achievements such as awards
received and new habitats created on Scottish Power land. 

3.5.4 INTEGRATED REPORTING

Increasingly, many stakeholders are exploring how to integrate financial and non-financial information in a single 
report that provides a balanced and meaningful picture of a company. Early examples from companies such as
Natura and Telefonica are based around providing annual reports and CSR/sustainability reports as a single pa-
ckage. Some companies produce these as paired documents and others as a single volume. 
Alongside the pioneering efforts of individual companies, other networks and standards bodies are also exploring
how to promote more integrated reporting. With respect to BES, the challenge is how to manage and track in-
formation within a company and how to ensure that the economic values of BES are properly reflected at a level
of detail that can influence corporate financial analysis.

3.5.5 BARRIERS TO BETTER BES ACCOUNTING AND REPORTIN G

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

Lack of consistent `currency' or metrics: although different initiatives and companies have developed metrics
of relevance to BES, there is no single unit of measure or set of performance metrics that are consistently applied
by companies within let alone across a range of sectors. In the case of greenhouse gas reporting by business,
a key turning point was the publication of the WRI/WBCSD (WRI 2001/2004). Currently no such guidance exists
for biodiversity or ecosystem reporting and developing such a standard is arguably more challenging, as BES
encompass a wide range of issues and there is no one indicator that can provide a reference point for assessing
progress. 

Perceived immateriality: the absence of a compelling company-level business case that sets out the financial
costs and benefits of (mis)managing BES results in a perceived lack of importance of the issue amongst many
company managers and investors. The lack of prices for many intangible ecosystem services is a large part of
this problem. 

Source: http://www.scottishpower.com/pdf/esir04/environment/environmental_performance_report_03_04.pdf



Lack of understanding: issues related to biodiversity and ecosystem services are often viewed as complex,
in comparison to issues such as climate change, water and human rights. Understanding how BES issues and
impacts relate to other sustainability concerns remains challenging and as a result many companies do not know
how to being measuring and reporting effectively on BES. 

Issues of scope: the sustainable use of biodiversity and ecosystem services frequently goes beyond the mea-
surement boundaries of direct ownership and control, and therefore is both difficult to quantify and difficult to
measure. Clarity is required on what constitutes a reasonable reporting scope for a company

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

Challenges in aggregation: BES lends itself best to measurement when confined to a specific site or land
area, and is challenging to aggregate into indicators that describe overall corporate performance. Further, it is
often difficult to attribute changes in biodiversity or ecosystem services to the actions of an individual company.
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Box 3.9 Biodiversity in Baxter Healthcare 2008 sust ainability report

Baxter Healthcare has a long-standing commitment to transparency with respect to its environmental costs and
savings. Baxter is also unusual in the level of detail provided on biodiversity issues in a recent sustainability report.

While biodiversity is not among Baxter's stated sustainability priorities, it is an element of the company's bioethics
policy: ªBaxter recognizes that protecting the environment and maintaining the biological diversity of our planet is
of vital importance to human life. Baxter believes in the importance of maintaining global biodiversity and sustainable
use of global resources.º

Baxter owns or leases approximately 910 hectares of land, about one quarter of which is impermeable (paved)
surface. Baxter's operations typically are located in light industrial areas in metropolitan regions. However, twenty-
one of Baxter's 58 manufacturing and research and development facilities are located in some of the world©s bio-
diversity `hot spots' as defined by Conservation International. 

Baxter facilities undertake various initiatives to protect biodiversity. For example, since 2006 the company's facility
in Round Lake, Illinois, in the United States, has worked with a professional habitat restoration company and the
local forest preserve to restore four hectares of the campus to a more natural habitat, including wooded savannah
and a stream-bank riparian zone. As part of the project, the site used controlled burning to destroy invasive alien
species. After the burn, Baxter employees planted 750 native plant species in an effort to facilitate regeneration of
the native vegetation.

Source: See Baxter 2008 sustainability report at http://www.sustainability.baxter.com
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CONCLUSIONS AND 
RECOMMENDATIONS3.6

Despite all of the barriers and challenges reviewed above, there are significant opportunities to improve the 
measurement and disclosure of BES in business. Companies can take action on their own or in collaboration
with others to address these barriers. This section outlines the way forward for integrating BES in business 
valuation, accounting and reporting.

3.6.1 TECHNICAL IMPROVEMENTS

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

Advance scientific assessment, provision of relevan t information and appropriate safeguards: Acces-
sible information and relevant data on BES are essential for making sound business decisions that properly 
account for impacts on biodiversity and dependence on ecosystem services. Progress is being made in under-
standing how human actions affect the ecosystem, for example with satellite imaging and remote sensing. In
addition, national and international standards are improving, and various frameworks for assessing ecosystem
impacts have been developed.

Gaps remain in the scientific data and information required to link the status of biodiversity or the condition of
particular ecosystems to the delivery of specific ecosystem services, as well as how these may change if 
ecosystems are degraded. Some of the risks associated with ecosystem decline and biodiversity loss may be
uncertain but potentially catastrophic and irreversible. An options valuation approach might be one way to 
address these risks ± by preserving BES, a firm (and society) retains an option on the availability of these 
resources in the future. However, in view of the long-term considerations and present uncertainty about where
tipping points lie, it may be difficult for firms to address these risks adequately or take decisions that appropriately
account for them. Therefore responsibility for ensuring that biodiversity degradation does not exceed a tipping
point may fall to governments and regulators, which need to set clear limits on resource use or ecosystem 
conversion and disturbance. Moreover, governments, international organisations and other public bodies 
must work together to ensure that the policy direction is communicated effectively at the earliest possible stage,
and that regulation is clear, easy to understand and does not introduce perverse incentives. 

Current impact assessment methodologies in LCA address a number of drivers for loss in biodiversity and 
ecosystem services. Their results need to be communicated more widely so that LCA is able to provide an 
overview of a range of environmental impacts including loss in BES. Advanced use of LCA faces barriers similar
to those highlighted with respect to reporting methodologies, including understanding cause-effect chains, 
defining suitable indicators to quantify changes in BES, and lack of data to calculate such indicators on a 
global scale. Emerging research and methodological harmonisation on LCA and BES needs to expand the 
number of drivers of BES loss covered, advance agreement on impact categories and develop illustrative case
studies that show how impacts and associated damage can be translated into economic values. Research on
land use change can provide practical examples of the complexities involved and the type of methodologies
able to link drivers to loss through pressure indicators. Research on downstream risks and opportunities 
associated with BES, including product use and consumption, is still in its infancy. 



In addition, LCM experts would do well to consider management guidance on boundaries and materiality as
they seek to add up impacts along different tiers of the value chain. Avoiding the perception that LCA involves
endless, academic analysis of various factors along the full value chain, LCA experts need to provide guidance
that helps businesses make practical decisions on what are the most material impacts and dependencies to 
measure at different stages of the product life cycle and value chain. This requires, among other things, the
application of inventory analysis to assess the relevance (direct / indirect) of the different categories of ecosys-
tem services within a particular industry. A tourism business, for example, has more direct links with the cultural
services provided by ecosystems, whereas the food and 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 analytical framework (such as cost benefit analysis), metrics (physical
or financial) or the techniques used to value BES, but also to how information on BES values is integrated in
business planning and decision-making systems. It is important not to force `mainstream' economic models
into a business perspective, or superimpose a public economic approach onto business calculations. A more
productive approach may be to find new ways of valuing BES impacts and dependencies within the context
of existing financial and business planning procedures that companies already use. Unless BES values are
considered by companies in the same way as other costs, benefits and management decisions, they are likely
to remain marginal to corporate decision-making.

3.6.2 MARKET IMPROVEMENTS

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

Getting externalities into business valuation: When a firm's actions impose a significant externality, and
existing legal avenues for redress are not sufficient, governments may wish to `internalize' BES impacts into 
relevant business costs or revenues. In the case of damage to ecosystem services (a negative externality), taxes or
licences may be used to internalise the cost of depletion. Similarly, tax exemptions or subsidies may be used to en-
courage business to conserve biodiversity or restore ecosystems. Where relevant, new markets for BES (such as
biodiversity credits) can put a market price on biodiversity impacts and dependencies (see Chapter 3.5 in 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 have a large market sector, the challenge is
to encourage commercial entities to make decisions that reflect the values of BES appropriately. Discounted
cash flow analysis is likely to remain the dominant valuation and appraisal technique, and investors are likely
to continue to expect business managers to apply relatively high discount rates in financial analyses.

As with climate change, decisions taken today may have an impact on BES in the future as well as immediately.
The challenge for regulators is to bring potential future losses of BES into today's decision making. Policymakers
will need to make judgements about the long-run costs of damage and define appropriate restrictions, licences
or taxes that lead businesses to incorporate this cost in their decisions. If such policies are designed correctly,
they can help to align business incentives with wider 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 are several ways to measure this impact, such as contingent
valuation. These tools are currently used most often by public policymakers to assess the social values of BES,
but in future are likely to be applied more widely by businesses also, to evaluate their own impacts and 
dependencies.
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More case studies are needed of the value of BES at the corporate level and to private investors (Box 3.10).
Further research is required to establish the costs and benefits of managing BES sustainably (or mismanaging
them), with a view to establishing more reliable estimates that business (and regulators) can use to internalize
biodiversity costs.

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

3.6.3 DISCLOSURE IMPROVEMENTS

The information on BES presented in most company reports is rarely set out in a way that communicates that:
1) key risks have been identified, 2) policy and position on the issue is clear, 3) a strategy to address those risks
has been developed, 4) management tools are in place to address the risks, and 5) monitoring and review of
processes is being undertaken to ensure implementation. Without such information, reports on BES are of limited
value to an investor or any other stakeholder with an interest in BES. From their benchmarking analysis of cor-
porate disclosure on risks related to water scarcity, CERES et al. (2010) concluded that the vast majority of com-
panies in water-intensive industries have weak management and disclosure of water-related risks and
opportunities. CERES' report scored a hundred companies based on five categories of disclosure: water ac-
counting, risk assessment, direct operations, supply chain management and stakeholder engagement.
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Box 3.10 The Ecosystem Services Benchmark

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

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

Source: http://www.naturalvalueinitaitive.org



Some steps that can be taken to improve the situation include:

Encourage enhanced reporting on existing BES activi ties: Many companies could significantly improve
their reporting by disclosing more fully the actions they undertake to understand and manage biodiversity and
ecosystem services. Examples might include the presence of risk management frameworks, policies, strategy
and targets, assessment of potential impacts on sensitive sites and actions taken to mitigate them, management
plans and other activities undertaken to manage BES issues. 

Increase cross sector collaboration to develop and apply performance metrics and reporting 
guidance for BES: Pilot projects and cross sector collaboration will be required to develop BES metrics that
are relevant to both corporate management processes and global conservation priorities. The need for sector
specific reporting guidelines within such an approach should continue to be explored. A number of platforms
and processes exist at various levels that could advance the issue (e.g., the Convention on Biological Diversity,
roundtables on sustainable soy, palm oil, and other commodities, the GRI's ongoing work on reporting guidance
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 include material information in their annual
accounts and are also sometimes subject to other forms of public reporting. With respect to annual accounts,
governments should consider how to improve the understanding of materiality to result in more detailed reporting.
Where economic instruments have been implemented to drive environmental performance, e.g. carbon trading,
it is particularly important to provide such guidance. 

In its overview of reporting legislation world-wide, the report `Carrots and Sticks' by KPMG and UNEP (2006:
57) noted that the viability of most regulatory instruments is dependent on the availability and quality of relevant
information. For example, adequate reporting on greenhouse gas emissions is required for carbon markets to
function properly. Many stakeholders would add that such disclosures require 3rd party verification and assu-
rance, just as financial accounts require independent validation. The recent decision by the US Securities and
Exchange Commission (February 2010) to require disclosure on climate change issues and the environment
that affect capital expenditures (infrastructure issues), products and certain financial expenses (insurance) will
have significant bearing on future financial reporting of environmental assets and liabilities by business. 

In addition to reporting in annual accounts, other reporting requirements can exist such as product-based, issue-
based and site-based reporting. This raises the possibility of linking these requirements in a comprehensive 
reporting framework. The 'Carrots & Sticks II' report by UNEP, GRI, KPMG et al. (2010) confirmed the growing
regulatory interest in integrated reporting. 
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Endnotes

1 See the report originally published by ISIS Asset Management,
a UK-based socially responsible investment firm now part of F&C
Asset Management plc, a publication entitled ªIs Biodiversity 
a Material Risk for Companies? An assessment of the exposure
of FTSE sectors to biodiversity riskº, September 2004, available
online at: www.businessandbiodiversity.org/publications

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