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1. Putting ecosystems into water equations

Ecosystems matter for people and water services

Forests, floodplains and coastal areas need water to provide goods and services for production
and consumption. On the supply-side of the equation, natural ecosystems generate important
economic services when they maintain the quantity and quality of water supplies and help to
mitigate or avert water-related disasters.

Under-investment in ecosystems results in reduced water services

Ecosystems form an important component of water infrastructure. Yet, typically, ecosystems are
not allocated sufficient water or funding. As a result, water decisions have in many cases proved
to be financially and economically sub-optimal. Ecosystems can no longer be ignored when for-
mulating policies, shaping markets or setting prices.

Including ecosystem values in economic analysis improves decision-making

Valuing ecosystems in water equations can help us to better meet the ambitious Millennium
Development Goals for poverty alleviation and clean and adequate water for all. Practical tools
and techniques for factoring natural ecosystems into economic planning for water development
are urgently needed.

2. Correcting the balance sheet

Understanding how ecosystems contribute to human welfare is critical

Ecosystems maintain water flow and supplies, regulate water quality, and minimize water-relat-
ed disasters. Water, in turn, allows ecosystems to provide natural resources, for instance fish,
pasture, and forest products. They thereby support a wide range of production and consumption
processes, often representing a high economic value.

Recognise that ecosystem values have been ignored in decision-making

Ecosystems have an economic value in relation to water, but this value is poorly understood and
rarely articulated. As a result, it is frequently omitted from decision-making, leading to a lack
of funding and a lack of water for ecosystems. Consequently, those ecosystems lose their economic
value as they are degraded and destroyed.

Include ecosystem values to save costs and safeguard profits

Ecosystem degradation leads to declining future profits, increasing future costs, and additional
remedial measures for water investors. These costs are typically passed on to the end-users of
water products as higher fees or lower quality services. Investments in ecosystems today can
safeguard profits in the future, and save considerable costs.
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Include ecosystem values to achieve sustainable development goals

Recognising the values of ecosystems, and investing in them accordingly, will be key to achieving
the Millennium Development Goals and poverty alleviation: ecosystems will remain a vital lifeline
for the poorest until these goals are met.

Start from a framework of total economic value to determine benefits

The total economic value of ecosystems has four components: direct values (e.g. raw materials),
indirect values (e.g. flood control), option values (the premium placed to maintain future develop-
ment options and uses), and existence values (e.g. spiritual values). All those values are important
in decision-making.

Economic valuation of ecosystem services is only part of the solution

Valuation provides us with powerful arguments to integrate ecosystem values in water manage-
ment decision. However, there are other criteria and considerations that play an important role,
for instance the cultural or intrinsic value of an ecosystem.

Clearly define the scope of your valuation

It is rarely necessary or appropriate to quantify each and every component of the total economic
value of an ecosystem. The most practical approach in a particular study is to pick those values
that are directly related to the water management issue at hand.

3. Adding up the benefits and costs

Quantify ecosystem value to put them on the planning agenda

Economics remains a powerful factor in decision-making. Quantification of ecosystem benefits
also allows comparison to other economic sectors and activities. Economic valuation can thus
provide a convincing argument for placing ecosystems on the water and development agendas,
alongside other considerations in decision-making.

Ecosystem values can be determined through direct profits and market prices

The simplest and most commonly used method for valuing any good or service is to take its
market price. Thus the price of products directly harvested from ecosystems determines their
value. When these products and services are not directly traded in markets, their value can be
derived from their contribution to other production processes or their impact on the prices of
other commodities.

Cost-based approaches are commonly used to calculate ecosystem services

Ecosystem values can also be determined through assessing the cost of man-made products,
infrastructure or technologies that could replace ecosystem goods and services. Alternatively,
the costs of mitigating or averting the impacts of lost ecosystem services can be used to determine
their value. Finally, the damage that is avoided to downstream infrastructure, productivity or
populations by the presence of ecosystem services can be ascertained.

People’s willingness to pay or accept compensation for loss of ecosystem values

Ecosystem values can also be defined by asking people directly what they are willing to pay for
ecosystem goods and services or their willingness to accept compensation for their loss. More
complex methods that measure people’s appreciation for ecosystem values also exist.



4. Using valuation in water decisions

Embed valuation in decision-making

Economic valuation of ecosystem services provides a set of tools to make better and more
informed decisions. However, these tools need to be embedded within the planning and decision-
making process if they are to be effective.

Translate ecosystem values into management decisions

To close the gap between research and decision-making, ecosystem values need to be translated
into measures that make sense to decision-makers when they weigh up different funding and
management choices.

Generate information on the impacts of water decisions on ecosystem values

Decisionmakers want to understand and express the advantages and disadvantages of different
choices in uses of land, water, resources or investments. Applying a simple bio-economic model
can clarify the economic impacts of particular water decisions in terms of changes in ecosystem
service gains or losses, costs and benefits.

Express ecosystem values as economic measures to support decision-making

With the bio-economic model in hand, the possible impacts can be expressed using indicators
that compare the relative economic or financial desirability of different water development
options. Several tools exist. Cost-benefit analysis assesses profitability by calculating total benefits
minus total costs for each year of analysis. Other tools that can be used are cost-effectiveness
analysis, risk-benefit analysis and decision analysis.

Relate ecosystem values to non-monetary decision tools

There will always be non-economic considerations in deciding between alternative projects,
policies and programmes. Multi-criteria analysis provides a tool to integrate different types of
monetary and non-monetary decision criteria, based on ecological, economic and social criteria.

5. Improving standard planning practice

Mainstream valuation in planning

Economic valuation of ecosystem services is increasingly part of development planning. A wide
range of cases exist today that provide solid evidence of the benefits of ecosystem services. Also,
expert guidance helps to apply existing methodologies. There is now an urgent need to make
economic valuation an integral part of and standard practice for planning and decision-making.

Communicate convincingly and build involvement and awareness

Critical for making ecosystem values known is involving key stakeholders before, during and
after an assessment. If their perspectives and interests are represented, they will be more open
to use the outcomes of the study. Using professional communicators and implementing a well-
designed communications strategy is often critical to have ecosystem values used in planning
and decision making.



Seek opportunities in sector planning and economic frameworks

There are many higher-level policies, strategies and plans that frame economic decisions. They
determine whether making investments in ecosystem services pay off. It is therefore critical for
mainstreaming ecosystem values in planning to seek opportunities to incorporate the requirement
for and results of economic valuation in sector policies, economic and spatial planning, and
poverty reduction strategies.

Foster cooperation and promote balancing competing interests

Valuation of ecosystem goods and services articulates costs and benefits that traditionally were
ignored in or excluded from water decision-making. Demonstrating to key actors how specific
water decisions can act in their favour is critical to foster co-operation amongst stakeholders
and gain political support. For instance, political leaders may invest in ecosystems when they see
their values and the economic gains it brings to their constituency.

Strengthen capacity and build a pool of know-how

In many countries, there is still the need for more expertise on ecosystem valuation and its
application to determine the importance of ecosystem services for people’s livelihoods, as well
as local and national economies. Training economists, planners and senior officials in the use of
economic valuation is vital. Countries and donors need to invest in making methods and infor-
mation easily accessible, building up adequate technical expertise, and creating institutional
capacity.



It is my honour to address you in this preface of the third publication of the IUCN Water and
Nature Initiative, entitled "Value — counting ecosystems as water infrastructure", which tells the
story of an exciting journey.
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Chapter 1
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1.1 Increasing investments for water supply and sanitation

Clean and adequate water for all is perhaps the most basic requirement for human survival.
It is also one of the most pressing challenges on today’s sustainable development agenda.
Although the focus on water is nothing new, and the water sector has long formed the cornerstone
of government and donor investment strategies, there has recently been a strong reiteration of
the need to develop and fund water infrastructure.

For example, one of the eight Millennium Development Goals aims to improve access to safe
water supplies. The Johannesburg Plan of Action restates this target, and also flags the need to
increase access to sanitation and to develop integrated water resources management and
efficiency plans.

All over the world, governments are attempting to meet these goals by formulating new
water policies and investment strategies. Over the last few years considerable new financial
resources have been pledged to the water sector from both international donors and domestic
sources, and from the private and public sector. As a result, there is a much needed injection of
funds into water infrastructure.

With regard to overseas development assistance for water, these renewed commitments
may reverse the downward trend from US$ 3.5 billion before 1998 to US$ 3.1 billion in 2001 per
year.*
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1.2 The omission of ecosystem goods and services

Renewed investment and development efforts, and especially their focus on securing water
for the poor, are to be welcomed. But it is also clear that meeting these global development
goals and managing these new financial resources successfully will be a major challenge.
Dealing with this challenge will require a change in the way of looking at investment in water
infrastructure.

One essential condition for success will be the ability of planners and investors to factor in
environmental concerns - and particularly the links between natural ecosystems, water demand
and supply. Despite the importance of healthy ecosystems for secure water supplies, and the
importance of secure water supplies for healthy ecosystems, recognition of the relationship
between ecosystem status and water infrastructure has long been missing from water rhetoric
and practice.

It is interesting to note that the Millennium Development Goals group together the need to
reverse the loss of environmental resources with the need to improve safe water supplies. But
this relationship is never made explicit, or developed further.

There is also a growing - although by no means universal - recognition that the environment
demands water. For example, both the 1993 Dublin Statement on Water and Sustainable
Development and the WSSD Plan of Implementation highlight the need to maintain freshwater
flows for the environment. Again, the relationship remains implicit and is not translated into
useable tools. The role of ecosystems in the supply of water has received far less attention. In
short, the link between water and the environment has rarely been perceived beyond pollution
and water quality concerns.

Leaving ecosystems out of water rhetoric and practice may ultimately undermine the very
sustainable development and poverty alleviation goals that the international community is
working hard, and investing heavily, to achieve: cost-effective, equitable and sustainable access
to water resources and services for all. Recognising ecosystem values will help increase the
sustainability of our efforts.

But there is an added bonus: ecosystem values may also offer a pathway to increase investment
and human well-being. If these values are made visible, they can also be integrated into existing
economic arrangements and lead to a new field of incentives, investments and value chains that
support the Millennium Development Goals. Even though such efforts are beyond the scope of
this book, experiments with and schemes of payment for environmental services are underway
that may lead to the emergence of a new economic sector.

1.3 Ecosystems matter

Ecosystems are still largely left out of water equations — for example the equations that bal-
ance decisions about how to allocate water, how much to charge for water products and services,
where to channel investment funds, or what type of water infrastructure to construct. And yet
there are huge and far-reaching economic and development costs to this omission — especially
for the poorest sectors of the world’s population.

Decisions of how to allocate, price and invest in water are usually made by a comparison
between the economic returns of different water demands, and the economic costs of supplying



water. Conventional wisdom decrees that water is allocated to its highest value use and invested
in water infrastructure to generate the lowest costs and highest profits. Furthmore, it also says
both the costs of supply and the value of demand need to be considered when pricing water
goods and services.

On both demand and supply sides, ecosystems form an important — yet frequently ignored —
component of these equations.

Ecosystems, through their demand for water, provide a wide range of goods and services for
human production and consumption — for example fish, timber, fuel, food, medicines, crops and
pasture. On the supply-side of the equation, natural ecosystems such as forests and wetlands
generate important economic services which maintain the quantity and quality of water supplies.
Furthermore, they help to mitigate or avert water-related disasters such as flooding and
drought. Often ecosystems provide a far more effective, cost-efficient, equitable and affordable
means of providing these goods and services than artificial alternatives. Yet, typically, ecosystems
are not allocated sufficient water or funding when water decisions are made and water invest-
ments are planned.

Of particular concern has been the slowness of economic planners to take proper account
of ecosystems when they perform water calculations. Economic arguments (for example the
returns of water use, or the cost of providing particular water services) and economic decision-
support tools (for example cost-benefit analysis and other types of investment appraisal) are an
especially important determinant of how water is allocated, used and funded. There however
remains little recognition of the fact that ecosystems are economic users of water, economic
components of the water supply chain, and form an essential (and yet classically under-funded)
part of investment in the water sector. Ecosystem values are rarely factored into economic decision-
making.

As a result, water decisions have in many cases proved to be financially and economically
sub-optimal - for investors and water developers themselves, but also for the human populations
that require clean and secure water supplies. For example, when ecosystems are omitted from
water equations, large sectors of the population can be cut off from access to the vital economic
goods that ecosystems, through their demand for water, produce. Or, by failing to invest in the
ecosystems which maintain water quality and quantity, the lifespan and future profits of infra-
structure developments are reduced, or their running costs increased.

Experience tells us that the loss of vital economic goods and services, which has arisen from
a failure to factor ecosystem values into water decisions, is really a cost that water users and
investors, or development agencies, cannot afford to bear over the long-term. It also tells us
that, conversely, investing in ecosystem goods and services can be an excellent strategy to
reduce costs and increase returns.

1.4 Making ecosystems a part of water business

If the Millennium Development Goals are to be met, if all of the new investments in the
water sector are to reach their potential, and if the poorest are really going to be provided with
equitable and cheap access to adequate and clean water, then a major challenge will be to over-
come these omissions, and to include ecosystems in water decisions.
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VALUE provides a series of logical steps, which together provide the necessary conditions to
count ecosystems as an economic part of water infrastructure:

First of all, the issue of correcting the balance sheet is addressed, so that ecosystems are
included as economic components of the water supply chain, and economic users of water.
A major issue in water decision-making is that the relationships between ecosystems and
water have rarely been made explicit, or articulated in economic terms. Ecosystem under-
valuation has, in turn, penalised both water investors and users, and undermined sustainable
development goals. Chapter 2 presents the links between ecosystems, water and the economy,
and presents some useful pointers to account for the economic value of ecosystems for water.

After defining and presenting a framework for assessing the total economic value of
ecosystems for water, the next step is to look at the individual components of this value, and
add up the benefits and costs. This addresses an important information need in decision-mak-
ing - that of generating sufficient data to enable ecosystem goods and services to be measured
in economic terms, and compared with other activities and sectors in the economy. Chapter 3
outlines the quantitative methods that can be used to value ecosystems as water infrastructure.

The next step is to set values to work by translating the figures of ecosystem costs and ben-
efits into useful information for water decision-making. Investment appraisal and econom-
ic analysis techniques have not, traditionally, included ecosystem costs and benefits when they
calculate the profitability, viability or sustainability of different programmes, projects and
policies, or weigh up the relative desirability of alternative uses of funds, land and
resources. Chapter 4 identifies techniques for representing ecosystems in the measures, criteria
and indicators that are involved in using valuation for water decisions.

Having identified the techniques that can be used to count ecosystems as an economic part
of water infrastructure, ecosystem values can be firmly placed on the agenda of water decision-
makers. But being able to express ecosystem-water linkages as economic values is not the
end of the story in the move from decisions to actions in the water world. Practical realities
mean that the generated information must also be backed up by supportive political, policy,
communications, awareness and capacity frameworks. Chapter 5 points to additional tools
and measures that can be used to convince stakeholders and decision-makers. By changing
the way in which projects are designed, programmes planned and policies formulated, they
make ecosystem values a part of their water business.
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Chapter 2

Cq <t # (*-Baas=-s" -

Before moving into the techniques of economic valuation, it is useful to first take a step
back and look at the framework within which it can help improve decision-making. This entails
the acknowledgement of the different links between ecosystems and water and understanding
how they support a wide range of production and consumption processes. Recognition of the
wide range of benefits of healthy ecosystems is necessary to meet sustainable development
goals, invest wisely in development projects, and implement a valuation exercise. Within that
framework, the valuation study needs to pick specific benefits for evaluation, in order to
respond effectively to the specific water management issue at hand.

2.1 Why ecosystems and water are inextricably linked

It is first useful to consider what is exactly under scrutiny when we value ecosystem goods
and services. A valuation exercise is basically concerned with the functions or biophysical
processes that take place within ecosystems, which in turn generate particular goods and services
for humankind.* This can be simply defined as the conditions and relationships through which
natural ecosystems, and the species that make them up, sustain and fulfil human life.” In the
water context, this translates to the contribution that ecosystems make to water supply and
quality, and the ways in which they use water to generate other economic goods and services
(Table 1).

It is self-evident that the exact nature, and magnitude, of these services will depend on the
type, size, complexity and physical characteristics, state and management of the ecosystem in
question — as well as to the alternative land use to which one is comparing it.” However, it is
possible to define two broad categories of water-related ecosystem goods and services, those
linked to water supply, and those linked to water demand:

Supply-side: the services that ecosystems provide as components in the water supply chain,
including:

» Maintenance of waterflow and supplies, for example replenishment of water sources, water
storage and regulation of flows.

« Regulation of water quality, for example wastewater purification and control of sedimenta-
tion and siltation.

o Miminisation of water-related hazards and disasters, for example flood attenuation, and
maintenance of water supplies in dry seasons and droughts.

Demand-side: the goods and services that ecosystems provide that are related to their demand
for and use of water, including:

« Maintenance of aquatic and terrestrial resource productivity and the associated products
that this yields, for example fisheries, plants, pasture and forest products.

It is these goods and services that have to be considered when talking of the linkages
between ecosystems, water and the economy.
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2.2 Ecosystem services contribute to the economy

These demand and supply-side linkages are not just biological, ecological or hydrological.
Ecosystem water demand and ecosystem water supply also provide support to a wide range of
production and consumption processes - and as such, they typically have a high economic value.
Ecosystem water values are reflected in economic output and production, in consumption, as
costs saved and as expenditures minimised. They accrue in many different forms, to many different
groups and sectors.



Case 1: The value of water-based ecosystems for urban and rural livelihoods in
Pallisa District, Uganda?®

Pallisa District lies in Eastern Uganda, containing a population of almost half a million people and
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Unfortunately, decision-makers and planners in the water world and in other development
and economic sectors have traditionally paid little attention to such benefits, despite their high
economic value. The role of ecosystems in water demand and supply has persistently been
under-valued in economic terms.

In fact, the problem is not that ecosystems have no economic value in relation to water, but
rather that this value is poorly understood, rarely articulated, and as a result is frequently omitted
from decision-making. Conventional economic analysis decrees that the "best™ or most efficient
allocation of resources is one that maximises economic returns. This principle has not been put
fully into practice: calculations of the returns to different land, resource and investment options
have for the most part failed to deal adequately with ecosystem values. As such, their workings
and results remain incomplete.

Under-valuation leads to the marginalisation of ecosystems when land use decisions are
made, water is allocated and infrastructure developments are planned. Decision-makers have in
the past seen little economic or financial benefit of managing ecosystems as part of water infra-
structure and few economic or financial costs arising from their degradation and loss.

The classic problem of ecosystem under-valuation is a common theme in the examples pre-
sented above. Wetlands such as Pallisa continue to be reclaimed because they are seen as an
uneconomic use of land which could be better developed to generate profits and development
benefits through other means (Case 1). Inadequate freshwater flows are allocated to down-
stream ecosystems such as the Indus Delta, because they are not considered as productive water
uses when compared to the immediate short-term benefits of irrigated agriculture (Case 2).
Investment appraisals, project assessments and policy analyses rarely consider the economic
benefits of investing in ecosystems as part of water supply, or the economic costs of ecosystem
degradation and loss resulting from insufficient water allocation.

Such omissions have had devastating impacts on the status of the natural ecosystems that
themselves generate water goods and services. They have suffered persistently from a lack of
funding and a lack of water, and have been subjected to a range of destructive land and



resource uses. Also, because they under-value ecosystems, water decisions have tended to have
been made on the basis of only partial information, and have thus favoured short-term (and
often unsustainable) development imperatives.

In the absence of information about ecosystem values, substantial misallocation of resources
has occurred and gone unrecognised,?and immense economic costs have often arisen. Under-
valuation impacts on the status and integrity of natural ecosystems themselves, and also runs
the risk of undermining water availability, water profits and sustainable development goals.

2.4 17cl 457 §f ecgi,; e# a| exbelefi ~i/ g8/«

In many cases ecosystem under-valuation has proved to be economically short-sighted as
regards water users’ and investors’ expectations of future payments and paybacks. It is increasing-
ly apparent that investment in ecosystems now can safeguard profits in the future, and save
considerable costs. For instance, wise management of ecosystems for water services can help to
prolong the economic lifespan of dams and reservoirs, ensure future domestic and industrial
water supplies, and maintain the productivity of commercially valuable fish and plant stocks.

Ecosystem management often proves to be much more cost-effective than employing artificial
technologies or taking mitigative measures when essential goods and services are lost. Conserving
an upstream forest, for example, typically costs far less than investing in new water filtration
and treatment plants, or undertaking expensive de-siltation activities, when these services are
lost. Maintaining wetlands for flood control is usually a cheaper option than rebuilding roads,
bridges and buildings that get washed away by floods. Declining future profits, increasing
future costs, and additional remedial measures are all more expensive for water investors. They
are also costs that are typically passed on to the consumers or end-users of water products in
terms of higher charges and fees or lower quality services. In reality, few people gain over the
long-term from ecosystem loss and degradation.

Overall, it is estimated that about 13% of the world’s land area is needed to protect water
supplies, an area which will grow as the world’s population increases.** This target is nowhere near
being met - even though there would be significant economic benefits from doing so. For
example, in Portland Oregon, Portland Maine and Seattle Washington it has been found that every
US$ 1 invested in watershed protection can save anywhere from US$ 7.50 to nearly US$ 200 in costs
for new water treatment and filtration facilities.”? Through conserving upstream forests in the
Catskills range, New York City hopes to have avoided investing an extra US$ 4-6 billion on infra-
structure to maintain the quality of urban water supplies.” In Vientiane, the capital of Lao PDR,
wetlands offer flood attenuation and wastewater treatment services at a value of US$ 2 million per
year,* which existing urban infrastructure is unable to provide. It has been estimated that these
ecosystem services constitute investment savings of more than $18 million in damage costs
avoided and $1.5 million in the artificial technologies that would be required to fulfil the same
functions.®
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Ecosystem under-valuation also matters to sustainable development, and particularly to the
poverty alleviation goals that have become the driving force behind today’s government socio-
economic policies and donor aid programmes.

At local, national and international levels, a series of elaborate targets are set as regards
economic growth, reduction in the incidence of poverty, and improved access to water and sani-
tation. On a global scale, the WSSD Plan of Implementation and Millennium Development Goals
aim to halve the proportion of the world’s people whose income is less than US$ 1 a day, who
suffer from hunger, who lack safe drinking water, and who do not have access to basic sanitation






environmental benefits.? Instead of focusing only on direct commercial values, total economic
value also encompasses subsistence and non-market benefits, ecosystem services and non-use
values.

Total economic value thus provides a useful framework for considering water-related
ecosystem goods and services, and for factoring them into economic calculations. Looking at the
total economic value of ecosystems essentially involves considering their full range of charac-
teristics as integrated systems: resource stocks or assets, flows of environmental services, and
the attributes of the ecosystem as a whole. In other words, it incorporates all of the different
present and future, marketed and non-marketed, goods and services that ecosystems generate
in relation to water.

Broadly defined, the total economic value of ecosystems for water includes (Table 2):

Direct values: water-based or water-dependent raw materials and physical products which
are used directly for production, consumption and sale such as those providing energy,shelter,
foods, agricultural production, timber, medicines, transport and recreational facilities.
Indirect values: ecological services that maintain and protect natural and human systems,
such as maintenance of water quality and flow, flood control and storm protection, nutrient
retention and micro-climate stabilisation, and the production and consumption activities
they support.

Option values: the premium placed on maintaining a pool of water-based or water-dependent
species, genetic resources and landscapes for future possible uses, some of which may not
be known now, such as leisure, commercial, industrial, agricultural and pharmaceutical
applications and water-based developments.

Existence values: the intrinsic value of water-related ecosystems and their component parts,
regardless of their current or future use possibilities, such as cultural, aesthetic, heritage and
bequest significance.

Table 2: The_ & al eci{/’&ﬁc' al e sf eczif‘_: e 13 h‘a es
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USE VALUES

Direct values

Outputs that can be consumed or processed directly, such as
timber, fodder, fuel, non-timber forest products, fish, meat,
medicines, wild foods, etc.

Indirect values

Ecological services, such as flood control, regulation of water
flows and supplies, carbon sequestration, nutrient retention,
climate regulation, etc.

Option values

Premium placed on maintaining resources and landscapes for
future possible direct and indirect uses, some of which may
not be known now.

NON- USE VALUES

Existence values
Intrinsic value of resources and landscapes, irrespective of its
use such as cultural, aesthetic, bequest significance, etc.
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The concept of total economic value is useful to define the broad parameters of a valuation
study, and assess the economic linkages between a particular ecosystem and water goods and
services. But it is rarely necessary, appropriate, or even possible, to quantify each and every
component of the total economic value of an ecosystem. Only in a few cases are studies of total
economic value policy-relevant and useful: for example where an ecosystem is facing complete
and irreversible destruction, or in raising awareness about the multiple values of ecosystems to
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It is within this framework of total economic value that water-ecosystem linkages can best
be understood and expressed in economic terms. Total economic value provides a framework to
assess the economic benefits of ecosystems for water and to select those that will form the focus
of a particular study.

Having defined the total economic value of ecosystems for water, a next step is to fill in the
gaps by generating the figures that express ecosystem values in quantifiable terms. For many
years, these methods were just not available, or even where they were available they were
rarely used by economic planners and decision-makers.

Parallel to the advances that have been made in the definition and conceptualisation of
total economic value, techniques for quantifying environmental benefits and expressing those
in monetary terms have also moved forward over the last decade.?® Today, a wide range of
methods are available, and used, for valuing ecosystem water benefits. These techniques are
described in the following sections.

3.1 Q3L /7“‘ i’g ecgﬁ,[ e aj e« f§r decid§/-#aki’g

It is indisputable that ecosystems are under-valued when water decisions are made, and that
this often acts to the detriment of water sector goals and interests. Still, one may question why
there is a need to express ecosystem benefits in monetary terms. Multiple factors influence
water decisions, and there are many ways in which the role of ecosystems in water demand and
supply is under-valued - in social, cultural and spiritual terms, for example. So why the focus on
monetary valuation?

An answer is that economic concerns remain a powerful determinant of how people behave,
how decisions are made and how policies are formulated (the role of ecosystem valuation in
economic decision-support tools, such as cost-benefit analysis, is discussed in Chapter 4). Money
is also a basic, and comparable, indicator of economic value. For these reasons, economic val.a-
tion can provide a convincing argument for placing ecosystems on the water agenda - even
though it is certainly not the only consideration when people make decisions about water. It is
also a good way of measuring ecosystem benefits in terms that can be judged alongside other
economic sectors and activities.
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The basic aim of valuation is to determine people’s preferences: how much they are willing
to pay for ecosystem goods and services, and how much better or worse off they would consider
themselves to be as a result of changes in their supply. By expressing these preferences, valuation
aims to level the playing field. It makes ecosystem goods and services directly comparable with
other sectors of the economy when investments are appraised, activities are planned, policies
are formulated, or resource use decisions are made. Although a better understanding of the
economic value of ecosystems does not necessarily favour their conservation and sustainable
use, it at least permits them to be considered as economically productive systems, alongside
other possible uses of water, land, resources and funds.

g S/ '
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A wide range of techniques now exist to value the different components of the total eco-
nomic value of ecosystems, the most commonly-used of which can be broadly categorised into
five main groups (Figure 1):

. Ma/'/ge sice. This approach looks at the market price of ecosystem goods and services.

- P/'gc‘ic 57 7;"c i§/ a r§ache< These approaches, including effect on production,
attempt to relate changes in the output of a marketed good or service to a measurable
change in the quality of quantity of ecosystem goods and services by establishing a bio-
physical or dose-response relationship between ecosystem quality, the provision of particular
services, and related production.

[ ]
People gather water from a huge well in the village of Natwarghad, India during the drought of 2003



. gﬁga e fo)/ge a r§ache These approaches, including travel costs and hedonic pricing,
look at the ways in which the value of ecosystem goods and services are reflected indirectly
in people’s expenditures, or in the prices of other market goods and services.

. ng—bafd a rs§ache< These approaches, including replacement costs, mitigative or
avertive expenditures and damage costs avoided, look at the market trade-offs or costs






to supplement these secondary sources with original data, for example through performing market
checks or conducting some form of socio-economic survey.

When applying this technique it is important to ensure that the data collected covers an adequate
period of time and sample of consumers and/or producers. Factors to bear in mind include the pos-
sibility that prices, consumption and production may vary between seasons, for different socio-eco-
nomic groups, at different stages of the marketing or value-added chain, and in different locations.

A /icab#i s /e/'.g hea’/d Neak/eer
The greratest advantage of this technique is that it is relatively easy to use, as it relies on observing
actual marketns,eqaviurc91.7(, Faewas producer is thh3eewThe )tail so different locations.



34

3.2.2 Effgc &7 /8 C 184 ech/'/"r e~
QO e jeh SE he #2 hsd

Even when ecosystem goods and services do not themselves have a market price, other
marketed products often rely on them as basic inputs. For example, downstream hydropower
and irrigation depend on upper catchment protection services, fisheries depend on clean water
supplies, and many sources of industrial production utilise natural products as raw materials.
In these cases it is possible to assess the value of ecosystem goods and services by looking at
their contribution to other sources of production, and to assess the effects of a change in the
quality or quantity of ecosystem goods and services on these broader outputs and profits.

Effect on production techniques can thus be used to value ecosystem goods and services
that clearly form a part of other, marketed, sources of production - for example watershed
protection and water quality services, or natural resources that are used as raw materials. In
the cases below both the value of flood attenuation benefits and the hydrological value of
cloud forests were estimated through contributions to crop production.
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There are three maln‘steps to collect and analyse the data required for effect on production
techniques to value ecosystem goods and services:

- Determine the contribution of ecosystem goods and services to the related source of pro-
duction, and specify the relationship between changes in the quality or quantity of a par-
ticular ecosystem good or service and output;

- Relate a specified change in the provision of the ecosystem good or service to a physical
change in the output or availability of the related product;

- Estimate the market value of the change in production.

Effect on production techniques rely on a simple logic, and it is relatively easy to collect and
analyse the market information that is required to value changes in production of ecosystem-
dependent products (see above, market price techniques).

The most difficult aspect of this method is determining and quantifying the biophysical or
dose-response relationship that links changes in the supply or quality of ecosystem goods and
services with other sources of production. For example, detailed data are required to relate
catchment deforestation to a particular rate of soil erosion, consequent siltation of a hydropower
dam and reduced power outputs, or to assess exactly the impacts of the loss of wetland habitat
and water purification services on local fisheries production. To be able to specify these kinds
of relationships with confidence usually involves wide consultation with other experts, and may
requi