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Executive summary 
Valuation studies have considerably increased our 
knowledge of the value of ecosystems. Their use-
fulness has often been undermined, however, by a 
failure to properly frame them so as to address the 
specific question of interest. Unfortunately, envi-
ronmental advocates in the media, government, 
business, and civil society have often seized on 
impressive but sometimes unsound valuation 
results and used them indiscriminately, and often 
inappropriately.  

Valuation is not a single activity, and the 
seemingly simple question ‘how valuable is an 
ecosystem?’ can be interpreted in many different 
ways. It could be interpreted as asking about the 
value of the current flow of benefits provided by 
that ecosystem, for example, or about the value of 
future flows of benefits. It could also be asking 
about the value of conserving that ecosystem 
rather than converting it to some other use. These 
interpretations of the question are often treated as 
being synonymous, but they are in fact very diffe-
rent questions, and the answer to one will not be 
correct as an answer to the other. 

This paper seeks to clarify how valuation should 
be conducted to answer specific policy questions. 
In particular, it looks at how valuation should be 
used to examine four distinct aspects of the value 
of ecosystems: 

Á Determining the value of the total flow of 
benefits from ecosystems. This question typi-
cally arises in a ‘national accounts’ context: 
How much are ecosystems contributing to eco-
nomic activity? It is most often asked at the na-
tional level, but can also be asked at the global, 
regional, or local level. 

Á Determining the net benefits of interventions 
that alter ecosystem conditions. This question 
typically arises in a project or policy context: 
Would the benefits of a given conservation 
investment, regulation, or incentive justify its 
costs? It differs fundamentally from the pre-

vious question in that it asks about changes in 
flows of costs and benefits, rather than the sum 
total value of flows. 

Á 
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1  Introduction 
In the early 1990s a fascinating ecological experi-
ment was conducted in the deserts of Arizona, 
USA. Dubbed ‘Biosphere 2’ (‘Biosphere 1’ is our 
planet), this project was an attempt to create a 
closed but self-sustaining artificial ecosystem that 
would provide a small group of people with all the 
food, air, water and other raw materials needed to 
survive indefinitely, with sunshine the only exter-
nal input. While the experiment failed in one sense, 
given that the inhabitants were forced to abandon 
their artificial home (due to rising concentrations 
of CO2 in the artificial atmosphere), many valuable 
lessons were learned. Among these was a new 
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vided by broad categories of ecosystems (for 
example, the benefits of forests in Mediterranean 
countries, see Case Study 1 below), or even of all 
ecosystems on the planet (see Box 4.2 below).  

Valuation studies have considerably increased our 
knowledge of the value of ecosystems, as well as 
of the strengths and limitations of different 
valuation methods. Another, less desirable out-
come, however, has been growing confusion 
among decision-makers and non-economists about 
the validity and implications of ecosystem valu-
ation. Unfortunately, environmental advocates in 
the media, government, business, and civil society 
have often seized on impressive but sometimes un-
sound valuation results and used them indiscri-
minately, and often inappropriately.  

Valuation is not a single activity, and the seem-
ingly simple question ‘how valuable is an eco-
system?’ can be interpreted in many different 
ways. It could be interpreted as asking about the 
value of the current flow of benefits provided by 
that ecosystem, for example, or about the value of 
future flows of benefits. It could also be asking 
about the value of conserving that ecosystem rather 
than converting it to some other use. These inter-
pretations of the question are often treated as being 
synonymous, but they are in fact very different 
questions, and the answer to one will not be correct 
as an answer to the other.  

Asking ‘how valuable is an ecosystem?’ also begs 
the question ‘how valuable to whom?’ The benefits 
provided by a given ecosystem often fall unequally 
across different groups. Ecosystem uses that seem 
highly valuable to one group may cause losses to 
another. Answering the question from the aggre-
gate perspective of all groups (as is often the case 
in economic analysis), would thus give very diffe-
rent answers to answering it from the perspective 
of a particular group. Understanding the distri-
bution of costs of benefits is also important when 
considering how to mobilize funds for conser-
vation. Knowing that an ecosystem is valuable will 
not by itself ensure that it is conserved. Valuation 
can provide important insights into how conser-
vation might be made financially sustainable—
provided it is used the right way. 

This paper seeks to clarify how valuation should be 
conducted to answer specific policy questions. In 

particular, it looks at how valuation should be used 
to examine four distinct aspects of the value of 
ecosystems: 

Á Determining the value of the total flow of 
benefits from ecosystems. This question typi-
cally arises in a ‘national accounts’ context: How 
much are ecosystems contributing to economic 
activity? It is most often asked at the national 
level, but can also be asked at the global, re-
gional, or local level. 

Á Determining the net benefits of interventions 
that alter ecosystem conditions. This question 
typically arises in a project or policy context: 
Would the benefits of a given conservation 
investment, regulation, or incentive justify its 
costs? It differs fundamentally from the previous 
question in that it asks about changes in flows of 
costs and benefits, rather than the sum total value 
of flows. 

Á Examining how the costs and benefits of 
ecosystems are distributed. Different stake-
holder groups often perceive very different costs 
and benefits from ecosystems. Understanding the 
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2  The importance of 
ecosystem services 

There is growing concern worldwide about the 
destruction and degradation of natural ecosystems 
and the attendant loss of biodiversity. On average, 
almost 15 million hectares of forest were lost 
Economics Series   5 
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ronment, interacting as functional units. It is 
important to note that this includes managed eco-



 The importance of ecosystem services 
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A variety of instruments have been developed to 
help improve conservation. As noted, the initial 
approach was a regulatory one, which sought to 
restrict land uses in particular areas. This 
approach includes the establishment of protected 
areas and rules that prohibit farming on sloping 
land or the use of pesticides in riparian areas. 
More recently, there have been increasing efforts 
to use market-based instruments to promote con-
servation (Landell-Mills and Porras, 2002; Pagiola 
and others, 2002). These approaches seek to 
change the behavior of land users by changing 
their incentives, thus encouraging them to adopt 
more environmentally benign land uses and dis-
couraging them from adopting more harmful land 
uses. These approaches include efforts to develop 
markets for the products of environmentally-

friendly land uses, such as shade-grown coffee; 
the purchase of easements or direct payments for 
conservation on private lands; and ‘trading’ 
systems designed to compensate for damage in 
one place by improvements elsewhere. 

Whatever approach is used, conservation has both 
costs and benefits. The costs include both the 
direct costs of implementing conservation mea-
sures, and the opportunity costs of foregone uses. 
The benefits of conservation include preserving 
the services that ecosystems are provi-ding—
although it is important to note that not all 
conservation approaches conserve all services 
fully. The question thus immediately arises as to 
whether the benefits of a given conservation mea-
sure justify its costs. 
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 Valuing ecosystem services 

and environmental economics literature.3 Table 
3.1 summarizes the main economic valuation 
techniques. Some are broadly applicable, some are 
applicable to specific issues, and some are tailored 
to particular data sources. A common feature of 
all methods of economic valuation of ecosystem 

services is that they are founded in the theoretical 
axioms and principles of welfare economics. Most 
valuation methods measure the demand for a good 
or service in monetary terms, that is, consumers’ 
willingness to pay (WTP) for a particular benefit, or 
their willingness to accept (WTA) compensation for 
Table 3.1: Main economic valuation techniques 
Methodology Approach Applications Data requirements Limitations 

Revealed preference methods 
Production 
function (also 
known as ‘change 
in productivity’) 

Trace impact of 
change in ecosystem 
services on produced 
goods 

Any impact that 
affects produced 
goods 

Change in service; 
impact on 
production; net 
value of produced 
goods 

Data on change in 
service and 
consequent impact on 
production often 
lacking 

Cost of illness, 
human capital 

Trace impact of 
change in ecosystem 
services on morbidity 
and mortality 

Any impact that 
affects health 
(e.g. air or water 
pollution) 

Change in service; 
impact on health 
(dose-response 
functions); cost of 
illness or value of 
life 

Dose-response 
functions linking 
environmental 
conditions to health 
often lacking; under-
estimates, as omits 
preferences for health; 
value of life cannot be 
estimated easily 

Replacement cost 
(and variants, 
such as relocation 
cost) 

Use cost of replacing 
the lost good or 
service 

Any loss of 
goods or 
services 

Extent of loss of 
goods or services, 
cost of replacing 
them 

Tends to over-estimate 
actual value; should be 
used with caution 

Travel cost (TCM) Derive demand curve 
from data on actual 
travel costs 

Recreation Survey to collect 
monetary and time 
costs of travel to 
destination, distance 
traveled 

Limited to recreational 
benefits; hard to use 
when trips are to 
multiple destinations 

Hedonic pricing Extract effect of 
environmental factors 
on price of goods that 
include those factors 

Air quality, scenic 
beauty, cultural 
benefits 

Prices and 
characteristics of 
goods 

Requires vast 
quantities of data; very 
sensitive to 
specification 

Stated preference methods 
Contingent 
incluB2 Tc
0.0024Tw
( Askrecspnd)nt  
service 
Environmental Economics Series   11 
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4 Valuing the total flow of 
benefits 

Policymaking requires an accurate assessment of 
the state of the national economy at any point in 
time. Unfortunately, the information available is 
seriously incomplete. Despite the importance of 
ecosystem services to the economy, their contri-
bution is hard to discern in the available statistics. 
The first approach to ecosystem valuation aims at 
clarifying the contributions that ecosystems make 
to economic activity. This approach is most 
appropriately used to answer questions such as: 
What benefits do protected areas provide to 
society? What is the contribution of ecosystem 
services to the national or a local economy and to 
the welfare of people living there? What are the 
benefits of specific ecosystems, such as forests?  

Why are we doing this? 
Policymakers receive a large number of indicators 
on the economic benefits generated by various 
sectors of the economy. The single most important 
indicator of an economy’s size is Gross Domestic 
Product (GDP), that is, the total market value of 
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used. Should the same value be assigned to pro-
ducts that are not, in fact, used? The issue arises 
when we have an estimate of the average benefits 
from a resource and we need to apply it to a parti-
cular site. The example of NTFPs illustrates this. 
In a well-known study, Peters and others (1989) 
estimated the value of a hectare of forest in the 
Peruvian Amazon as being almost US$700/ha, 
based on the products that could potentially be 
harvested from it (including timber, rubber, fruits, 
and nuts). But only a small fraction of this poten-
tial production is actually harvested. Harvesting 
more would likely cause prices to plunge as 
supply increases.  

Gross vs net value. Many studies fail to consider 
the cost of using services. A fruit hanging on the 
branch of a tree only becomes a valuable NTFP 
once it is harvested and brought to market. Doing 
so is not costless. Failure to consider these costs 
can result in a very substantial over-estimate of 
the potential value of the service. It is also impor-
tant to incorporate these costs realistically. The 
study by Peters and others (1989), for example, 
assumed that harvest costs for NTFPs were a per-
centage of revenue. Under this assumption, 
harvest will clearly always be profitable. Yet it is 
not hard to imagine that, high transport costs 
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stitutes). For other services, approaches such a CV 
can be used to elicit value information directly 
from users.  

An important caveat to the use of observed prices 
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forest resources, for example, represent asset 
liquidation rather than income. This distinction 
can be important in judging the economic perfor-
mance of the most resource-dependent economies. 
Most important, the adjusted net saving (ANS)3 of 
a country indicates whether social welfare is 
rising or falling. ANS measures the change in 
total wealth in a given period; it is calculated by 
adjusting the traditional measure of net national 
savings to account for activities which enhance 
wealth, such as education expenditure (an invest-
ment in human capital), as well as activities that 
reduce wealth, such as depletion of mineral and 
energy reserves, depletion of forests, and damages 
from pollution. A negative ANS indicates that an 
economy is on an unsustainable path. Case Study 
3 shows how adjusting for depletion of forests can 
affect the estimated savings rate in Ghana. 

In addition to providing an important tool for the 
analysis of sustainability, asset accounts can also 
indicate the sorts of policy interventions which 
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may be needed in order to place development onto 
a more sustainable path. Boosting saving rates, for 
example, can certainly be achieved by the mone-
tary and fiscal policies of ministries of Finance. 
But asset accounting also suggests that the funda-
mental rate of saving can also be boosted by better 
resource management policies, in particular poli-
cies which discourage excessive rates of exploita-
tion and damage. Similarly, in over-polluted 
countries, policies aimed at bringing down pollu-
tion levels to the point where marginal costs and 
benefits are being equalized will have the effect of 
boosting measured genuine saving, an indication 
that the economy is on a more sustainable path. 

Notes
 
1  Gross National Income (GNI), another commonly 

used indicator, adds net receipts of primary income 
from abroad. GNI was formerly known as Gross 
National Product (GNP). 

2  The country receives additional benefits from the 
economic activity that the tourists stimulate through 
their demand for services. Tourist spending is often 
used as a measure of this benefit. It is not. The 
country needs to devote substantial amounts of re-
sources to supply tourists with lodging, food, trans-
port, and other resources. Tourist spending ignores 
these costs, thus vastly over-estimating the contri-
butions tourists make. 

3  Sometimes known as ‘genuine’ savings (Hamilton 
and Clemens, 1999). 
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5 Valuing changes in flows 
Estimates of the total annual flow of benefits from 
an ecosystem have frequently been used to justify 
spending to address threats or to improve its 
condition. But using such value estimates in this 
way would be a mistake. To examine the conse-
quences of ecosystem degradation, or to assess the 
benefits of a conservation intervention, it is not 
enough to know the total flow of benefits. Rather, 
what is needed is information on how that flow of 
benefits would change.  

The second approach to valuing ecosystem speaks 
directly to policy concerns: this approach attempts 
to estimate the change
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partly compensate for the loss of the other 
services.  

Likewise, conservation interventions are not 
necessarily fully effective. Some interventions 
may only succeed in slowing rather than halting 
degradation. This does not necessarily mean that 
they are not worth undertaking, however; they 
may be, if their benefits are sufficiently high. 
Conversely, some interventions may not only halt 
degradation but actually improve conditions. And 
just as degradation can affect the various catego-
ries of services that an ecosystem provides diffe-
rently, so can conservation. Some services may 
improve even as others are reduced. What is 
needed, then, is an assessment of the net impact of 

the various changes. Finally, the cost of imple-
menting the conservation measures themselves 
must be taken into account 

The question is whether the total economic value 
of the services provided by an ecosystem mana-
ged in one way (with conservation) is more or less 
than the total value generated by the ecosystem if 
it were managed in another way (without conser-
vation), after allowing for the cost of changing 
management (implementing the conservation 
measures). It is quite likely that a change in mana-
gement will increase the value of some services 
and decrease the value of others; what matters is 
the net difference between the total value of all 
services. 

Figure  5.1: Change in ecosystem benefits resulting from a conservation project 
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of some services may actually increase. The case 
illustrated here is one in which the high level of 
extraction of forest products is the reason for the 
overall degradation. As extraction rises, recre-
ational opportunities, watershed services, and bio-
diversity conservation are all diminished. Those 
who extract forest products may be better off, but 
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tions over what they would have been otherwise, 
although it does this at a cost. As illustrated, the 
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the specific conservation measure being consi-
dered in the analysis. Each possible conservation 
measure will have its own pattern of costs and 
benefits. Finding that one conservation measure is 
worth undertaking, in a specific case, does not 
mean that all conservation measures are worth 
undertaking. Nor does it mean that this same con-
servation measure is necessarily worth under-
taking in a different situation. This is illustrated 
well in Case Study 4, which found that the same 
intervention (reforestation of burned areas) was 
very profitable in some areas and quite unprofi-
table in others. 

Given that many benefits cannot be measured, 
estimates of benefits are often under-estimates. 
This is not a problem if the estimated benefits 
exceed the costs; measuring the other benefits 
would simply reinforce the conclusion that under-
taking the proposed conservation intervention is 
desirable. This is illustrated in Case Study 5. For 
lack of data, many of the benefits of protecting 
Haiti’s protected areas could not be estimated. 
Those benefits that could be estimated were 
already sufficient to justify the conservation 
measures, however.  

When the estimated benefits of conservation are 
less than the estimated costs, on the other hand, a 
mechanical application of cost-benefit analysis 
would suggest rejecting the conservation option. It 
is possible, however, that conservation would 
have been accepted had all the benefits been mea-
sured. Some degree of judgment must enter at this 
point. By measuring at least some benefits, valu-
ation can narrow the uncertainty over the net 
effect of the proposed intervention. This is also 
illustrated in Case Study 5: the minimum estimate, 

of benefits, in the more pessimistic scenario of the 
conservation project’s effectiveness, is less than 
the costs. The difference is very small, however 
(about US$1 million, over a 50-year period), and 
it is quite likely that unquantified benefits would 
be sufficient to fill this gap, if it were possible to 
estimate them. Were the gap to be large, on the 
other hand, it would probably be wise to study the 
problem more carefully. 

In some cases, a traditional benefit-cost analysis 
may not be feasible or desirable. For example, 
some ecosystems may be so unique that it might 
be felt they should be conserved at all costs. Valu-
ation would still be useful by helping find the 
cheapest and most effective way of achieving the 
conservation objective.  

 

Notes
 
1  Barbier (1993, 1994) and others following him 

distinguish between ‘impact analysis’ which seeks 
to assess the damages inflicted on an ecosystem by 
a specific impact and ‘partial valuation’ which 
assesses project options. Here, we combine these 
two approaches into a single one that looks at how a 
change in management, whether deliberate or 
accidental, affects the flow of benefits provided by 
an ecosystem. 

2  The World Bank is conducting a series of studies of 
the cost of degradation in the Middle East and 
North Africa (Sarraf and others, 2004). However, 
these studies have so far focused on the impacts of 
pollution rather than loss of ecosystem services. 
Future studies will attempt to include loss of 
ecosystem services, to the extent that data allow. 
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6 Identifying winners and 
losers 

The discussion thus far has focused on aggregate 
benefits and costs. In many cases, however, we 
are concerned not only about the magnitude of 
benefits, but also about who receives the benefits 
and who bears the costs. The third approach to 
valuation addresses this issue by attempting to 
identify who benefits from ecosystems, in what 
way, and how much. 
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5. Indeed, the analysis described in Chapters 4 and 
5 can be undertaken by estimating the benefits and 
costs received by different groups, and then aggre-
gating up. As noted previously, it is important to 
consider not just direct costs and benefits, but also 
the opportunity costs that groups may face if they 
are prevented from undertaking certain uses of 
ecosystems. 

As already noted in Chapter 4, when the analysis 
is undertaken from the perspective of individual 
groups, then it should include any taxes that the 
group pays, or subsidies that it receives. If the 
analysis is being undertaken in order to under-
stand a group’s incentive to conserve, for 
example, retaining distortions is important be-
cause they affect how the group perceives net 
benefits and costs. For example, if fuels are taxed, 
then extraction of fuelwood from natural eco-

systems will be perceived as relatively valuable, 
and groups that use fuelwood will have a greater 
interest in conserving ecosystems that provide it. 
Conversely, if fuels are subsidized, then this direct 
use service will not be perceived as being very 
valuable, and there will be little interest in pro-
tecting the ecosystem that provides it. Likewise, if 
the analysis is being undertaken to understand 
how a group’s livelihood depends on ecosystem 
services, retaining the distortions is appropriate 
because they affect how valuable those services 
are to that group. When the analysis is undertaken 
from the perspective of society as a whole, on the 
other hand, it is appropriate to correct for the 
effect of distortions (see Box 6.1). 

It is often important to understand not only the 
absolute amount of benefit a given group may 
receive, but also what role that benefit plays in the 

Figure 6.2: Effect of a conservation intervention on the distribution of ecosystem benefits 
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7 Identifying potential 
financing sources  

Conservation can bring high benefits, but only if it 
takes place. Often, it does not, for lack of 
resources. Cash-strapped governments are often 
very reluctant to spend on conservation. The 
fourth approach is aimed at assessing the potential 
financing sources to pay for conservation.  

Why are we doing this? 
Effective conservation usually requires a long-
term commitment of resources.  

Financing conservation has two dimensions. One 
is to secure sufficient resources, at any given time, 
to cover the costs of conservation. Almost invari-
ably, the resources available for conservation are 
grossly inadequate to the task. Thus, even if 
conservation could, in principle, generate large 
economic benefits, it often does not happen. Or, 
more commonly, it happens for some time, thanks 
to funding from a donor, and then collapses once 
the project and its funding come to an end.   
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stakeholders need to be compensated for their 
losses, either to change their incentives to con-

serve or for equity reasons. Many countries, inclu-
ding Bolivia, Madagascar, and Costa Rica, have 
adopted policies of compensating affected stake-
holders. 

The next step, as in Chapter 6, is to identify the 
beneficiaries of each service an ecosystem is pro-
viding. As these groups are benefiting from the 
ecosystem, it is in their interest to contribute to 
conserving it. Different mechanisms might be 
used to capture some of the benefits these groups 
are receiving, so as to make them available for 
conservation. This approach is illustrated in 
Figure 7.1.  

For some types of services, it is often politically 
much easier to charge service users when a 
change is involved. This is particularly true of in-
direct use values. Service users often balk at pay-
ing for services they are already receiving for free, 
even when they benefit handsomely from them. It 
is often easier to convince them to pay when 
changes in benefits are involved: an increase in 
benefits, or an avoided loss of a benefit. Likewise, 
some donors will only finance activities that bring 
incremental gains. The analysis would be similar, 
but be based on examining the breakdown of 
benefit changes from a given conservation 
intervention, as in Figure 6.2. This approach is 
illustrated in Figure 7.2.  

Figure 7.1: Identifying potential financing 
sources for conservation 
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Figure 7.2: Identifying potential financing sources for a conservation intervention
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How do we use the results? 
When recreational use is important, there is often 
a potential to use entrance fees. It is important to 
know to what degree recreational use is under-
taken by foreign visitors as opposed to national 
visitors, as this may affect viable fee levels. Such 
mechanisms are already widely used, although fee 
levels are typically set far below their potential. A 
review of the economics valuation literature finds 
that foreign visitors are willing to pay conside-
rably higher amounts than the fees currently 
charged for visits at developing country natural 
areas (Lindberg and Aylward, 1999). Some pro-
tected areas systems already generate substantial 
amounts of resources in this way. The South 
African National Park System, for example, 
recovers 80 percent of its budget costs from fees 
and tourism business it operates in parks (Eagles, 
2001). This approach is only likely to work when 
access to conserved areas can be controlled. 

Some extractive uses are also susceptible to being 
tapped for increased funding. It may be difficult to 
charge local users for collecting fuelwood and 
NTFPs, but relatively easy to increase royalties 
paid by loggers.  

When indirect uses such as watershed protection 
provide important benefits, then payments for 
environmental services provide a promising 
approach. In a PES program, downstream water 
users pay fees which are used to finance payments 
to land users in upper watersheds who undertake 
appropriate land uses. Several cities and towns 
have implemented such programs (Box 7.1). 
Other PES programs focus on carbon sequestra-
tion services. Biodiversity benefits are often the 
hardest to capture, but even here there has been 
considerable experimentation with a variety of 

approaches. Note that it is often unrealistic to 
expect to capture the entire benefit from various 
user groups. As illustrated in Figure 7.1, typically 
only a portion of their benefit can be captured. 
(see Box 7.1 and Case Study 10).  

Box 7.1: Paying for watershed protection  
Recent years have seen an increasing use of 
mechanisms based on the principles of payments for 
environmental services (PES), particularly in Latin 
America. Costa Rica and Mexico have created 
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notion of assigning a monetary value to human 
life unacceptable.  

Economic valuation also tends to handle very 
large-scale and long-term problems rather poorly. 
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Existing economic valuation techniques can pro-
vide reliable answers to questions involving relati-
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9. Case studies 
This section provides detailed summaries of 
several valuation studies, illustrating the various 
approaches described in this paper. They are 
drawn from a range of situations in a variety of 
countries. Some reflect sophisticated analyses 
undertaken with abundant data, while others had 

to make do with limited data of uncertain 
reliability. 

A companion CD-ROM to this paper provides 
additional readings and case studies. 

 
 

 

Table 9.1: Case studies of economic valuation of ecosystem conservation 

 Type of study 

Study 

Value of 
total flow of 

benefits 

Value of 
change in 

flow of 
benefits 

Distribution 
of benefits 

Financing 
options 

1. The total economic value of Mediterranean 
forests ●    

2. The value of natural capital in Sub-Saharan 
Africa ●    

3. The impact of deforestation on Ghana’s 
national savings rate ●    

4. The benefits of reforestation in coastal 
Croatia  ●   

5. The benefits of protecting Haiti’s forest 
remnants  ●   

6. The value of mangrove forests as fish 
nurseries in Thailand  ●   

7. Tourism vs logging in Palawan  ●   
8. The costs and benefits of Madagascar’s 

protected areas systems ●  ●  

9. The impact of conservation on local 
communities in Uganda   ●  

10. Paying for water services in New York State    ● 
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Case study 1: The Total Economic Value of Mediterranean forests  
On-going deforestation in many parts of the world 
has stimulated interest in estimating the benefits 
of forests, partly to identify the values being lost 
but mainly to justify conservation efforts. The 
figure below summarizes the estimated benefits of 
forests in several Mediterranean countries. The 
average TEV of forests in the eighteen countries 
studied is about US$150/ha a year. This is likely 
to be an underestimate, however, as many non-
market benefits could not be estimated in many 
cases. The gap between the estimated TEV in 
European countries and that in North African and 
Middle Eastern countries is probably smaller than 
it appears here, as data constraints were particu-
larly severe in the latter countries.  

Direct use values contribute about 65 percent of 
the estimated TEV, although this share is likely 
over-estimated as it is easier to measure direct 
uses than other values. Timber and fuelwood 
generally account for less than a third of estimated 
TEV, on average. In North African countries, the 
importance of timber and fuelwood is dwarfed by 
the value of grazing. Cork drives up the contribu-
tion of NTFPs in Portugal. Recreation and hunting 
benefits were imperfectly measured, but in Euro-

pean countries these benefits rival and sometimes 
exceed timber values. Watershed protection is an 
   Environment Department Papers 





Assessing the Economic Value of Ecosystem Conservation   
 

44 

Case study 3: The impact of deforestation on Ghana’s national savings rate 
Some economists define sustainable development 
as a process characterized by a non-declining per 
capita welfare (or utility) over time. Maintaining 
positive changes in real wealth (‘genuine’ or 
‘adjusted net’ saving) is a necessary condition to 
achieve sustainable development. 

The World Bank’s estimates of Adjusted Net 
Savings (ANS) measure the change in total wealth 
in a given period. ANS is calculated by adjusting 
the traditional measure of net national savings to 
account for activities which enhance wealth, such 
as education expenditure (an investment in human 
capital), as well as activities that reduce wealth, 
such as depletion of mineral and energy reserves, 
forest depletion, damages from carbon dioxide 
and health damages from particulates. The World 
Bank is working on extending ANS to include 
changes in other types of natural capital, but data 
availability is an important constraint. 

The figure below displays these adjustments to 
saving in the case of Ghana in 2000. The first 
column is the traditional national accounts 
measure of gross saving, Gross National Income 
(GNI) minus consumption. Successive columns 
then add or subtract values in order to arrive at the 
‘bottom line’ measure. The adjustments are consi-
derable—whereas the Ghanaian Minister of 
Finance presumably thinks that the saving rate is 
over 15 percent of GNI, in fact the true rate of 
saving is only about 6 percent. Forest depletion 
accounts for about 3 percentage points of this 
adjustment. Note that, for lack of data, the adjust-
ment here is only for depletion of forest (that is, 
the amount by which forest harvest exceeds natu-
ral regeneration). Had it been possible to estimate 
the degradation of other goods and services pro-
vided by natural ecosystems, the estimated ANS 
would likely have been even lower. 

 

 

 
Adjusted net savings in Ghana, 2000
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Case study 6: The value of mangrove forests as fish nurseries in Thailand 
Mangrove forests can provide a number of 
services. These often include direct uses such as 
production of fuelwood and other goods, and 
recreation. Their most valuable services, however, 
are often their indirect benefits such as storm pro-
tection and their role as breeding grounds and 
fisheries for fish. 

A large number of studies have explored the 
mangrove-fishery linkage. These studies generally 
use the production function approach: they assess 
the role that mangroves play as an ‘input’ into the 
‘production’ of fish. This type of analysis requires 
two major elements. The first is an understanding 
of the role that mangrove forests play in the life 
cycle of relevant fish species. This might be arri-
ved at either through an understanding of the bio-
logical processes at work, or by statistical analysis 
of the relationship between fish populations and 
mangrove forest condition (allowing for other 
factors that also contribute). The second element 
needed is an understanding of the markets for the 
products—in this case the fish. The value of 
mangrove forests is imputed based on how 
changes in their condition change the value gene-
rated in the market for the fish (holding other 
things constant). When there are multiple species 
of fish dependent on a given area of mangrove 

forest, and either the biology or the markets for 
each species are different, these analyses would 
have to be conducted separately for each species. 

The figure below shows the estimated conse-
quences of loss of mangrove forest in Surat Thani 
Province, on the Gulf of Thailand. This region lost 
half its mangrove forest area in the period 1975-
1993, primarily to expansion of shrimp cultiva-
tion. As can be seen, the estimated losses resulting 
from a loss of 1,200ha of mangrove forest (the 
approximate annual rate of loss in the early 1990s) 
depends on both the species concerned and the 
characteristics of the market. If the fisheries are 
assumed to be managed, the loss of 1,200ha of 
mangrove forest would cause losses of about 
US$100,000. If the fisheries are assumed to be 
open access, the losses depend on how consumers 
respond to price changes: losses are highest when 
consumers are unresponsive (about US$40,000), 
and lower when consumers are very responsive 
(about US$132,000). 

Note that without knowing the benefits of the land 
uses which replace the lost mangrove forests, we 
cannot conclude anything about whether society is 
better or worse off as a result of this deforestation. 
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Case study 7: Tourism vs logging on Palawan 
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Case study 8: The costs and benefits of Madagascar’s protected areas 
system 

Stagnant agricultural yields and a growing popu-
lation have led to substantial clearing of land for 
agricultural use in Madagascar, threatening the 
country’s unique biodiversity. A protected areas 
system has been created in an effort to conserve 
biodiversity. These areas have succeeded in subs-
tantially slowing deforestation within their boun-
daries. With an estimated 70 percent of the popu-
lation living below the poverty line in 2001, how-
ever, many have asked whether it makes sense to 
spend resources on protected areas and prevent 
the use of their land and timber resources. 

The Figure below illustrates the results of a study 
undertaken to estimate the costs and benefits of 
the protected areas system, in terms of their 
present value over a 10-year period. The first 
column shows the total flow of benefits from the 
protected area system. This analysis was under-
taken from the country’s perspective: that is, it did 
not include global benefits, except to the extent 
that the country receives payments for providing 
them (formally, these payments finance the costs 
of conservation; an avoided cost, however, is 
equivalent to a benefit). It also included the 
benefits of tourism only to the extent that they are 
captured by the country (although lack of data on 
net revenues from tourist spending limited the 

analysis to entrance fees paid by visitors to 
protected areas).  

Despite the high management costs and the 
foregone income from use of that land, the system 
is estimated to provide net benefits to the country, 
thanks to the valuable watershed protection ser-
vices these areas provide, their tourism benefits, 
and the payments received for biodiversity con-
servation.  

But as the breakdown in the right side of the 
figure shows, these benefits are very unevenly dis-
tributed. Local communities bear the brunt of the 
costs, as they are barred from using protected 
areas either for agriculture or for the collection of 
fuelwood and other NTFPs. Downstream water 
users such as irrigated farmers benefit substanti-
ally, as do tourism operators. The protected area 
management agency, ANGAP, bears the mana-
gement costs but receives external support (and a 
part of the tourism benefits).  

These results confirmed that Madagascar benefits 
from its protected areas system, though that de-
pends on continued support from the global 
community. It also indicated the need for support 
to protected areas to include appropriate com-
pensation mechanisms for local communities. 

Sou
Total flow of benefits from Madagascar’s protected areas system and their distribution 
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Case study 9: The impact of conservation on local communities in Uganda 
Uganda’s Lake Mburo National Park (LMNP) 
covers 260 km2 of open and wooded savanna and 
wetlands. The land and resources of the area form 
an important component of agro-pastoral product-
ion systems and local livelihoods. The LMNP’s 
establishment has significantly restricted the use 
that local communities—more than 50,000 
people, mainly Bairu cultivators and Bahima 
herders—can make of the area.  

Recognizing that the LMNP imposes significant 
opportunity costs to communities living next to it, 
a program of local revenue-sharing was piloted 
and staff were employed as community conserva-
tion officers (LMNP was the first protected area in 
Uganda to attempt such measures). Nevertheless, 
chronic funding shortages have restricted the im-
pact of these efforts.  

The figure below shows estimates of the costs that 
local communities bear because of the LMNP and 
the benefits they receive. The costs are estimated 
at about US$700,000 a year. About half of the 
costs are due in damage from wildlife: more than 
90 percent of households living near the park 
suffer regular crop destruction, livestock kills, and 
transmission of disease from wild animals to 
domestic stock. Another third of the costs are 
opportunity costs resulting from restrictions on 
product extraction in the park. The rest is due to 
loss of access to grazing land: the LMNP’s area 
includes critical dry-season grazing land sufficient 
to sustainably support more than 10,000 cattle and 
small stock. On the positive side of the ledger, 
local communities are able to collect products 
worth about US$180,000 a year from within the 
park: small-scale fishing, fuelwood collection, and 
harvesting of other NTFPs are permitted. Local 
communities also receive about US$30,000 a year 
through revenue-sharing arrangements. 

Under these conditions, it should not be surprising 
that there are intense conflicts between the park 
and surrounding populations. Local communities 
are largely unwilling—and in many cases econo-
mically unable—to bear these uncompensated 
  Environment Department Papers 
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Case study 10: Paying for water services in New York State 
New York City obtains its water supplies from 
watersheds in the Catskill Mountains, north of the 
City. Thanks to natural filtration, this water is of 
sufficient quality that it can be used unfiltered. By 
the end of the 1980s, however, changing agricul-
tural practices and growing urbanization in the 
Catskills were threatening water quality. Non-
point source pollution increased substantially, as 
did the threat of sewage contamination. 

Threats to water quality forced city officials to 
consider filtering its water supply to ensure it con-
tinued to meet water quality standards. The esti-
mated cost of a filtration facility with enough 
capacity and backup to process the 1.35 billion 
gallons a day of water that the watershed then 
provided the City (a successful water conservation 
program has since reduced this volume to about 
1.1 billion gallons a day) was US$4 to US$6 
billion dollars and the annual operating cost an-
other US$250 million annually, for a total of 
about US$8-10 billion in present value terms. 
Clearly, replacing the services hitherto provided 
by the Catskills watershed would be expensive! 
Were these services to be lost, however, the City 
would have had little choice: building a filtration 
plant would have been mandated by the need to 
meet legal requirements for water quality. 

To avoid incurring this cost, the City embarked on 
an alternative approach: instead of paying to clean 
up the results of degrading the water producing 
environment, the City invested in preserving the 
rural Catskill environment that was providing it 
with the world’s best urban water. A range of 
measures were adopted, the most important of 
which were buying particularly important areas 
out-right and paying farmers to operate their 
farms in ways which minimized water pollution. 
Under the latter program, known as ‘Whole Farm 
Planning’, the City pays both the operating costs 
of the program and the capital costs of pollution 
control investments on each farm. Specific pollu-
tion-control investments were designed on a farm-
specific basis, with measures selected not only for 
their pollution control benefits, but also for their 
integration into the farmer’s business plan, thus 
also bringing them significant ancillary benefits 

(often in the form of time and labor savings). 
Within five years of the program’s establishment, 
93 percent of farmers in the watershed had chosen 
to participate. Whole Farm planning is considered 
to be one of the most successful non-point pollu-
tion control programs in the United States. It has 
played a major role in stabilizing and reducing 
watershed pollution loads and in enabling the City 
to avoid having to filter its water supply. The 
program to conserve the Catskills watershed cost 
the City about US$1.5 billion—a considerable 
saving over the US$8-10 billion that a filtration 
plant would have cost. 

This example shows how valuation, even if only 
partial, can help illuminate alternative courses of 
action.  

This example also illustrates the perils of the 
replacement cost technique (see Box 3.2). Clearly, 
the filtering wasn’t the least-cost solution to the 
problem! Using it to value the filtration services 
provided by the watershed would have been a 
massive over-estimate. 
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