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Abstract

Environmental economics has an extengve literature on procedures for placing economic vaues on
the environment. Most of these methodologies have been developed and refined in the context of
developed countries, where high levels of disposable income adlow for a high demand for
environmentd amenities and a willingness to pay for non-use vaues. This paper argues that the
goplicability of these methodologies may be limited in developing countries. A microeconomic
modd, designed to highlight the different roles of environmenta goods and services in developed
and developing counties, is presented. In developing countries the vaue of environmental amenities
is rdaivey less important than the vaue of environmenta resources in the production process. The
use of the procedures to estimate the value of environmental services in production should be
respected, promoted and refined, partticularly in light of widesoread market failure in developing
countries.
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I ntroduction

methodologically rigorous procedures for placing economic vaues on environmental goods

d services. Idedly, devedopment aid organisations would utilise these procedures to

undertake an economic appraisal of the costs and benefits of development projects. Since

development aid organisations have made explicit efforts to incorporate environmenta objectivesin

development aid programs the use of these procedures should gain in importance in the process of
project appraisal.

E:VIRONMENTAL ECONOMICS has a growing and extensive literature on

Mog of these methodologies, including contingent valuation, travel cost, and hedonic pricing, have
been developed and refined in the context of developed countries, where high levels of disposable
income dlow for a high demand for environmenta amenities and a willingness to pay (WTP) for
non-use values of environmental goods and services. Often these procedures are applied to assess
damages under ligbility rules that are peculiar to the USA. And given the extent of potentid awards
and settlements, the resources available to estimate economic vaues are extensive. These resources
enable environmental economigts to develop the methodology employed. Thus, these methodologies
rely on large sets of data and often necessitate the collection of primary data through formalised
survey procedures (which are reatively easy in developed countries).

Because of the popularity of these vauation techniques in the gpplied economics textbooks and
journals much attention has been placed on the gpplicability of these procedures in developing
countries. It is often argued that limitations on secondary data or difficulty in collecting survey data
would make the cost of these methods prohibitive. Often the assumptions used in applying these
procedures have been analysed and supported within the context of developed countries but have
yet to be tested in developing countries. Also, given the prominence of techniques, especidly CVM,
that can effectively estimate non-use vaues, more mundane methods of estimating use vaues (such
as changes in productivity and preventative expenditures) which might be more important in
developing countries, have been neglected.*

Despite an increasing academic interest in vauation procedures that is expanding into developing
countries (Abdulla 1993, Echeverria 1995), there appears to be a continued scepticism among
many development aid organisations of their practicaity. Concerns about the cost involved in
esimating economic vaues and the contribution of the information provided to decision-makers
persgt. The falure of environmenta economidts to gain the confidence of donor agencies in the
process of edimaing environmental vaues suggests tha the their efforts in this fiedld may be
misdirected.

This paper will argue that despite the popularity of methodologicaly rigorous vauation
methodologies in developed countries, and the prestige awarded to the anaysts, the applicability of
these methodologies may be limited in developing countries. Although data limitations and difficulties

! For example, arecent call for papers on aconference on biodiversity in Latin America, specifically

reguested presentations on the use of CVM, travel cost, and hedonic pricing.
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in performing surveys are important, the mgor limitation on the use of these techniques, especidly
CVM, is that the type of information provided is designed to answer questions not relevant to
developing countries, especidly in rurd areas where environmenta goods and services are important
inputs into family production functions. Given poverty levels in developing countries, and limitations
on government expenditures, the estimation of non-use values may not be appropriate (see Section
Il for an economic mode that develops this argument). And given the different pressures for
dternative land and resource issues that may subtract from environmenta qudity, as well as the cost
involved in presenting an economic gppraisal of development projects, it is important to ensure that
va uation procedures focus on appropriate i Ssues.

However, this paper does not argue againg the estimation of environmenta goods and services. The
environment plays an important productive role, especidly in rurd areas in developing counties, and
the loss of environmenta services can often be directly linked to productivity losses. The estimation
of the changes in productivity, or the opportunity cost of the preventative expenditures needed to
avert productivity loss in developing countries, is neither a Ssmple procedure nor a sophisticated use
of economic and datistical theory. Yet this information is necessary for informed decision-making.
Also, an estimation of the direct financid benefits of development projects to local communities may
be necessary in order to assess their co-operation with the projects goas. Furthermore, because
many of the dternative resource use options that are gppraised in development projects entall
income generating activities that carry politicad weight, it may be important to sress the vaue of
productivity changes to a decison-maker as opposed to non-use vaues. Thus, current efforts to
perform economic appraisa of projects and to estimate the vaue of land use options should be
gopreciated for the qudity of the information presented and not assessed by the glamour of the
methodology employed.

Section | provides abrief introduction.

Section |1 provides a microeconomic moded to highlight the difference between the types of goods
and services demanded in developed and devel oping countries.

Section |11 presentsareview of atota economic vauation, with aquick definition of terms.

Section 1V reviews both textbook vauation methods and more practica agpproaches to the
vauation of environmental services in developing countries, with afocus on development projects.

Section V congders two studies which highlight the potentia importance of use and non-use vaues,
aswell asloca and globd vaues, and

Section VI discusses some of the advantages of closer integration between environmenta impact
assessment and the economic appraisal of projects.



| Total Economic Value

S an introduction to the manner in which environmenta goods and services provide economic

vaue, and as atool to organise a vauation process, the concept of the “tota economic vaue’
(TEV) of aresource has been presented in a variety of sources (Barbier 1989, Pearce and Turner
1990, Aylward and Barbier 1992, Munasinghe 1993). Although there is nothing particularly origind
in the idea that the tota value of a resource is the sum of component vaues across the entire
population of individuds that receives benefit from the resource, TEV does present a useful
taxonomy of use and non-use benefits (see Figure 1).

As presented in Figure 1, the component values that comprise TEV can be arranged from very
tangible services provided — such as food and energy, to less tangible benefits — such as existence
vaue of an endangered species from someone who has no plans to come in contact with the
Species.

Figure1?
Total Economic Value
Use Values Non-Use Values
Direct Use Indirect Use Option Values Bequest Values Existence Values
Values Values
Output that can Functional Future direct and Value of leaving use Value from knowledge
be consumed Benefits indirect use and non-use values of continued existence,
directly values for offspring based on, e.g., moral
conviction
* Habitats
* Food o ] « Habitats » Endangered species
* Biomass * Ecological * Biodiversity « Irreversible
* Recreation functions . Conserved changes
« Health « Flood control habitats
 Storm protection
Decreasing "tangibility” of value to individuals
2 .
Taken from Munasinghe page 29.



The five component values shown in Figure 1 are often defined and described, but they are dso
often confused, especialy those in the shaded area® Whereas Direct Use Values are sdf
explanatory, Indirect Use Values should be seen as environmenta services which support and
protect production and commerce. Option Values are individud vaues of the option of future
individud direct and indirect use of aresource. Smilarly, Bequest Values are the persona vaue
attached to the bequest to future generations of both use and non-use vaues. Existence Values are
persona vaues for goods to individuas who have no expectation of receiving any tangible benefits
from the goods.

1. A Simplified Modé

N important question in the issue of vauation of environmentd goods and services in

developing countries is whether there is something fundamentaly different between developed
and developing countries. To demondrate a possible fundamentd difference between developed
and developing countries, a smplified modd of consumer choice, production, and the rurd
household will be presented. Thus, in a developed country, arational consumer with well behaved
preferences would maximise,

U(Xl! XZ(ER)! EM! EA) 1
subject to,
M3 P X+ P,X,+ PyEwn 2
or dterndively subject to,
M3 P X+ P,X, + PyEy + WTPLE, 3
where:
ui.) = awd| behaved, increasing, individud utility function;
X1 = a vector of market goods, excluding marketed environmentad goods and
SENViCes,
X5 = amarket good that is complementary to the consumption of Eg;
Er = a non-market environmenta service which is used in corrdaion with X, or
possibly embedded in the purchase of X»;
Ea = an non-market environmenta service,
Ewm = avector of marketed environmenta goods and services,

3 Because the benefit types are often confusing, authors are careful to warn against the possibility of

counting certain services more than once.



P = exogenoudy determined pricesfor Xjand Ey, i =1,2,M;

M = money income earned or endowed exogenoudy; and

WTPA individud willingness to pay for non-market environmenta good Eg, which
isto be realised through some tax, fee, or transfer scheme.

In this modd, environmenta goods and services are: marketable, Ey, , such as private recrestion,
fish, and trandferable use permits; embedded or complementary to marketable goods, Er, such as
public recreation, amenities, and locdised air qudlity; or are best represented as apart from market
goods, Ex, such as non-use benefits and generd ambient qudity. In this Smplistic modd,
environmenta goods and services are differentiated conveniently to highlight different economic
vauation procedures. Of course, Ey would be best vaued using market prices. TCM and HP are
designed to place economic values on Eg, where X, might be travel cods to vist environmenta
gtes, or land and housing that features access to environmental amenities. And given the lack of
feasble dternatives, CVM has been refined to value E», by asking survey respondents to consider
the dternative budget congtraint presented in (3) and assess their individud WTPA. And, given the
high income levels in developed countries an assessment of WTP, is posshbly quite substantid,

particularly in aggregation.

Environmental goods and services are dso used in production processes, in both the developed and
the developing world. Thus, in asmple modd, a profit maximising firm would maximise,

P = PY(Z, Ze, Ep) - WiZy, - WeZe 4
where:

P = firm prafits;

Y() = awell behaved output function;

Py = exogenoudy determined output pricefor Y;

Z; = a vector of market inputs, some of which can be subdtitutes for
environmental inputs or abatement inputs;*

Ze = avector of market environmenta inputs good,

Ep = a non-market environmenta service which is available for production use
ether through usufructuary rights, non-transferable permits, or location; and

W, = exogenoudy determined input pricesfor Z;and Zg, i =1,E.

Agan in this presentation of the firm's profit maximistion modd environmental sarvices are
presented as both market and non-market goods. Market environmenta services, Zg, include land,
transferable permits, and other production inputs. Non-market environmenta services, E, can
include regulated or unregulated emissions, water, ar qudity, and some amenities.

These two smplified modes illustrate the broad range of possble environmentd inputs into
individua utility or firm production. They dso highlight the types of environmentad goods and

4 It is possible to estimate the value of environmental amenities by analyzing wage rate differentials. But

presenting thisin this model would distract from this paper’s argument.
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sarvices that attract the attention of economists and applied economics journds, namely Er and Ea.

Correspondingly, the mode points out the types of environmental services that are not featured in
current research and journals, such asEy, Ep, and, Zg .> Of course the reason that estimating the
economic vaue of these other environmentd services is not featured within the discipline of
environmental economicsis the lack of the need for economists input.® As long as markets function
well these values can be assessed by accountants, engineers and ecologists.

In developing countries, the same consumer and producer models are appropriate, but only in a
limited sense. The consumer mode is most gpplicable to urban areas where there is a drict
differentiation between production and consumption. The producer model is appropriate outside of
family fams and subsstence production. Often among poorer rurd communities, there is less
differentiation between consumers and firms, and environmental services effect the rurd household
directly through household production. In a smplified household production modd which neglects
home goods,” a housshold would maximise,

U(X1, X2(Eg), Em, Ea) 5

subject to,
PYY(Zla ZE’ EP) - lela - WEZE 6

where dl terms are the same. Since environmental amenities are generdly consdered superior
goods, with an increasing relative demand with incressing incomes, WTP, should be considered to
be quite low in poor communities, even in aggregation. However, especidly in rurd communities,
environmenta services, Zg and Ep, can contribute greetly to household production. These services
would include localy gathered non-timber forest products, water, water qudity, wildlife, and soil
qudity. Furthermore, marketed environmental goods and services, Ey, such as minor forest
products, fruits, and fish are expected to be more important in low income ranges, especidly in rurd
areas. Thus in poorer communities in developing countries, especidly rurd communities, the most
important environmenta goods and services, Ev, Zg, and Ep, are the least appropriate to the
popular forms of estimating environmenta goods and services in developed countries, such as TCM,
CVM, and HP. However, because of incomplete markets in developing countries the estimation of
the economic value of Ey, Zg, and Ep is nat, in this case, a straight forward task for accountants
and engineers®

5 An exception would be agricultural economics literature on soil quality.

6 Thereis however agrowing literature on the interface between agricultural production and the

environment, especially in developed countries.

! Household consumption of household produced goods.

8 Indeed because of limited marketsin rural areas the assumption of exogenous pricesisinappropriate,

but this does not deter from the analysis.



1. Textbook Valuation Procedures

OST undergraduate textbooks in environmental economics introduce the estimation of the

vaue of environmental goods and services as a tool in codt-benefit andyss (Fied 1994,
Goodstein 1995, Pearce and Turner 1990). Often, after a introduction to some basc welfare
economics (such as discounting, public and private goods, and welfare measurement) these texts will
provide a review of CVM, the travel cost method (TCM), hedonic pricing (HP), and dose-
response estimation (DR). Without repeating what is presented well in these sources, it is worth
noting the most gpplicable uses of these methodologies.

TCM is designed to estimate the value of recrestional and amenity Sites that are not properly
rationed by market prices.

HP is most gppropriate to estimate the vaue of amenity, safety, and health benefits that are
embedded in the market prices of land, housing, and labour.

CVM andysis does not rely on the presence of complementary market goods and therefore
it has the benefit of providing estimates of vaues that other methodologies cannot. Because
of this latitude it has been refined to estimate non-use values. Indeed much of the recent
interest in CVM anaysis has revolved around the estimation of “passive use’ vaues from
the Exxon Valdez oil spill and the subsequent release of a report from a “blue chip” pand,
including two Nobel Prize winners,

DR is less of an economist’s tool but an gpproach to the estimation of materid and hedth
damages received in response to doses of pollution.

Box 1: The NOAA Standardsfor Contingent Valuation Methodologies

On March 24, 1989, the oil tanker Exxon Valdez ran aground in Prince William Sound, Alaska,
spilling 11 million gallons of crude oil into a ecologically rich coastal zone. Following
incentives based on the United States' system of liability and litigation, both the plaintiff and
defendant commissioned contingent valuation analyses to estimate passive and non-use values.
However, in order to minimize payments to be made to compensate for the loss of passive-use,
Exxon challenged the validity of contingent valuation estimations. In response, the US National
Oceanic and Atmospheric Administration (NOAA), which has a regulatory role in natural
resour ce damage assessment, commissioned a panel of prominent economists chaired by Nobel
prize winners Kenneth Arrow and Robert Solow to advise it on the use of contingent valuation.
This panel concluded that the method was acceptable for producing reliable estimates,
sufficient for a “ starting point for judicial or administrative determination” if the analyses
adhered to certain guidelines (Arrow et al. 1993). The panel’s testing protocol, which focuses
on the practicalities of bid elicitation, sample size, and interview procedures have been the
focus of debate and research studies both within the USA and in other countries, where
different liability rules apply (Bateman et al. 1995).




V. Valuation Practicein
Developing Countries

S opposed to the textbook reviews of the estimation of the value of environmenta services,

more generalised valuation guides present a broader range of vauation techniques (Winpenny
1991, Munasinghe 1993, Dixon et al. 1994, Abelson 1996). These volumes, which tend to be quite
amilar in content, present the standard textbook procedures and additiona techniques, such as
esimations of productivity changes, replacement codts, the use of marketed subgtitutes for non-
market goods, preventive expenditures, and shadow projects. Since they have been prepared and
produced with the support of development aid agencies and development banks, they tend to merge
the material presented in environmental economics texts with another body of economic literature
generdly presented in volumes on the economic gppraisal of development projects (Gittinger 1984,
Winpenny 1988).

An important determinant of techniques such as estimating the economic vaue of changes in
productivity is that they focus on the esimation of use vaues. Although the economic anadyss
involved in these procedures might not be as chalenging as in CWM, TCM, and HP, the data
collection, parameter estimation, and calculation of vaues is not smpligic. And as presented in
these volumes, the less novel gpproaches to estimating values such as productivity loss, are the most
gpplicable in developing countries. A few case studies present the result of TCM gudies in Cogta
Rica and Kenya (Munasinghe and Lutz 1993), and the use of property prices to estimate amenity
values has aso been presented (Abelson 1996). However, these authors seem to concur with the
limited applicability of CVM in developing countries® Some explicitly point out the cost and
difficulty of data collection and specific problems with perceived biases Ahmad 1993, Abelson
1996, Winpenny 1991). Winpenny points out the futility of soliciting willingness to pay estimates on
existence value to poorer citizensin developing countries™®

Some specidised vauation guides and manuads dso dress the direct and indirect use vaues of
environmenta services. Recent publicationsby FAO (Gregerson et al. 1995) present a framework
for decison-making for forest policy and reviews va uation procedures. This guideline features some
clear, practicd guiddines such as:

I. “Start by measuring and estimating the easiest-to-measure, important values’;
and

° Much attention has been attached to the use of CVM in assessing willingness to pay for water delivery

services (Whittington et al. 1990, Whittington et al. 1991). But as Dixon points out (p 70) this application of
CVM isquite similar to market analysis of private goods as opposed to the evaluation of environmental services.

10 However it should be noted that in areas where there is a significant middle and upper class population,

CVM may be appropriate to estimate non-consumptive use values aswell as non-use values. The economic
valuation of urban air quality, other urban amenities, and urban demand for rural amenities may require CVM
analysis.



i “Use market prices where such exist.”**

IIED’s report on tropica land use options dso provides a quick review of decison tools and
vauation methods, and features a review of vauation sudies, including an annotated bibliography
(IIED 1996). The bibliography contains over 60 studies and reports on land use vauations. Of
these studies greater than one haf were limited to direct use vaues, and only afew andysed non-use
vaues. In a very usgful review of the economic procedures for vauing water prepared for
Resour ces for the Future, Gibbons (1986) provides a review of vauation techniques for the vaue
of water in different sectors. This volume relies mostly on studies of United States water use, but
even within that context shows the need to focus on direct use vaues.

V. L ocal Use Values &
Land Use Options

HIS paper has argued that the direct and indirect value of environmental goods and services

should be emphasised within a benefit-cost context. However, there is a continuous concern
that the summation of only direct and indirect use vaues will not provide sufficient information to
decison-makers, especidly for land use options that emphasise conservation and protection of
natura habitats. The following two studies highlight the potential importance of use and non-use
vaues aswdll asloca and globa values. These two examples are presented in order to suggest that
efforts to etimate less tangible benefits (see Figure 1) may sometimes be appropriate and to
emphasise the linkages between global values and internationdl transfer payments.

A study of the Ichkeul Nationd Park in Tuniga highlights the relative importance of use and non-use
vaues of land use and biodiversty (Thomas et al. 1991). This area was gazetted as a National
Park in 1980, primarily as protection for migratory bird species. However, a series of proposed
dam projects has threatened the surviva of the aguatic plant that provides sustenance for these
birds. Given tha agricultura production from irrigation is a priority to the pertinent Tunigan
authorities, the potentiad weight of the arguments in favour of biodiversty conservation and the
exigence vaue of wildlife have not been sufficient to ensure the protection of the park’ s ecosystem.
Thereis, of course, a perceived willingnessto pay for the protection of migratory birds in developed
countries, but the possbility of any transfer payments for this purpose was not considered to be too
remote to congder in the sudy. However in this andyss, researchers have edtimated the
production value of the ecosystem in grazing, fisheries, tourism, and wastewater assmilation, and
concluded that these use values were sufficient to economicdly judtify the protection of the park
ecosystem. Given these use vaues, there is little reason to estimate the non-use value of migratory
birds.

In another economic analysis of land use options, Kumari (1995) estimated the economic value of a
peat swamp forest in centrd Mdaysia, under four different management scenarios. This particular

1 Gregerson et al. 1995, p 36.



forest isimportant not only for the vaue of its timber but it is aso crucid for the presarvation of the
hydrologica balance necessary to maintain irrigation water for an important rice-growing area.
Egimates of the economic vaue of timber, secure irrigation water, potable water, endangered
gpecies, carbon sequedtration, rattan, bamboo, and fish were included in the andyss. The
management scenarios included unsugtainable timber extraction and three scenarios of improved
sugtainable timber harvesting. Total economic vaues were dependent on estimations of ecologica
damages imposed by logging and transporting logs. When the lower bound damage estimate is used,
the option featuring an unsugtainable rate of logging had the highest total economic vaue. But with
higher damage estimates the more controlled logging options had a higher total economic vaue.
However, the more controlled logging scenarios had greater tota economic vaue only when global
values such as carbon sequestration and endangered species conservation were included. This is
important because carbon sequedtration, which is the largest of the component economic vaues
estimated, brings little economic benefit to Maaysawithout transfers from richer countries.

VI. Conclusions & Observations

HIS paper presented a review of textbook methodologies for estimating the economic vaue of

environmenta goods and services. The most popular of these methodologies are designed to
answer questions that often do not need to be asked within the context of development, especidly
rurd poverty. In developing countries the vdue of environmenta amenities are relaively less
important then the value of environmenta resourcesin the production process.

However, there is arange of methodologies, perhaps more mundane than the procedures popular in
developed countries, that are gppropriate for estimating the productive use vaues of environmenta
resources. The use of these procedures should be respected, promoted, and refined, particularly in
light of widespread market falurein LDCs.

One posshle solution to the problem of the difficulty of esimating the vdue of environmenta
sarvices is the employment of cost effectiveness analysis indead of cost benefit andysis. In cost
effectiveness analysis, the benefits of a project can be assumed to be greater than the costs, and
therefore only aleast cost solution need to be determined.*

The European Commission Directorate-Genera for Development, which is overseaeing an increasing
share of European development aid, gppears to be favouring the use of cost effectiveness analysis
for non-commercid projects with benefits that are not easily valued. This policy, if adopted, tends to

12 Cost effectiveness analysis may be appropriate to projects that generate quantifiable environmental

benefitsthat are available so far into the future as to have a negligibl e present value using conventional
discounting. In circumstances where intergenerational justice isan issue, standard economic analysis may not
sufficiently estimate the benefits.
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rgect much of the recent developments in the vauation of environmentd services, not only the
vauation of non-use and existence values but dso changes in productivity.

When the economic benefits from environmenta protection projects are not estimated, decison-
makers are left without the comprehensive information needed to dlocate resources among different
potentialy beneficid projects™®  Also the failure to estimate benefits may segregate projects that
produce environmental services from those that produce marketed goods and services. This
segregation could inadvertently put environmental protection projects — even those such as
watershed protection projects, coasta zone protection, soil conservation, and sustainable resource
management projects, that have sgnificant productive vaue — in an unfavourable competitive
position for development funds.

The casud dismissd of the vdidity of the edimation of the economic vadue of environmenta
resources should be seen as a challenge to environmental economists to improve both the pertinence
and the practicaity of the vauation process.

A firg step in reducing the cogts of the vauation of environmentd services is closer co-operation
with the physica and naturd scientists who perform environmenta impact assessments (EIA).
Although the two processes of EIA and economic gppraisd should remain farly independent, co-
operation in data collection would both reduce costs and stimulate an awareness of environmental
and socio-economic issues among the andydts. For instance, an analys that is measuring eroson
and soil loss from a transport project may be able to provide indghts into gppropriate preventative
measures, the use of fertiliser subgtitutes for lost soil, or productivity losses from damaged soils.

As a measure to reduce costs, a communication process between the two sets of analysts
responsible for EIA and economic appraisal prior to data collection should become a strongly
recommended part of the project cycle.

3 There isalwaysthe fear that the failure to require a cost benefit analysiswill allow interested partiesto

lobby for a project that does not have net benefits.
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Discussion Papers examine a wide range of issues in environmental economics, including theoretical questions
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GATEKEEPER SERIES

The Gatekeeper Series highlights key topics in the field of environmental and resource economics. Each paper
reviews a selected issue of contemporary importance and draws preliminary conclusions of relevance to
development activities. References are provided to important sources and background materials. The Swedish
International Development Authority (SIDA) funds the series, which is aimed especialy at the field staff,
researchers and decision-makers of SIDA and other development agencies. All Gatekeepers are priced £2.50
unless otherwise stated.
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BOOKS and REPORTS

Economics, Natur al-Resour ce Scar city and Development: Conventional and Alternative Views
Edward B. Barbier

The history of environmental and resource economics is reviewed; then using insights from environmentalism,
ecology and thermodynamics, Barbier begins the construction of a new economic approach to the use of natural
resources, particularly to the problem of environmental degradation. With examples from the global greenhouse
effect, Amazonian deforestation and upland degradation on Java, Barbier develops a major theoretical advance
and shows how it can be applied. This book breaks new ground in the search for an economics of sustainable
development.

Earthscan, London, 1989. £17.50

Blueprint for a Green Economy
David W. Pearce, Anil Markandya and Edward B. Barbier

This book was initially prepared as a report to the Department of Environment, as part of the response by the
government of the United Kingdom to the Brundtland Report, Our Common Future. The government stated
that: '...the UK fully intends to continue building on this approach (environmental improvement) and further to
develop policies consistent with the concept of sustainable development." The book attempts to assist that
process.

Earthscan, London, 1989. £8.95

Elephants, Economicsand Ivory
Edward B. Barbier, Joanne C. Burgess, Timothy M. Swanson and David W. Pearce

The dramatic decline in elephant numbersin most of Africahas been largely attributed to theillegal harvesting of
ivory. The recent decision to ban all trade in ivory is intended to save the elephant. This book examines the
ivory trade, its regulation and its implications for elephant management from an economic perspective. The
authors' preferred option is for a very limited trade in ivory, designed to maintain the incentive for sustainable
management in the southern African countries and to encourage other countriesto follow suit.

Earthscan, London, 1990. £10.95

After the Green Revolution: Sustainable Agriculturefor Development
Gordon R. Conway and Edward B. Barbier

The Green Revolution has successfully improved agricultural productivity in many parts of the developing world.
But these successes may be limited to specific favourable agro-ecological and economic conditions. This book
discusses how more sustainable and equitable forms of agricultural development need to be promoted. The key
is developing appropriate techniques and participatory approaches at the local level, advocating complementary
policy reforms at the national level and working within the constraints imposed by the international economic
system.

Earthscan, London, 1990. £10.95



Sugtainable Development: Economicsand Environment in the Third World
David W. Pearce, Edward B. Barbier and Anil Markandya

The authors elaborate on the concept of sustainable development and illustrate how environmental economics
can be applied to the developing world. Beginning with an overview of the concept of sustainable development,
the authors indicate its implications for discounting and economic appraisal. Case studies on natural resource
economics and management issues are drawn from Indonesia, Sudan, Botswana, Nepal and the Amazon.
Earthscan, London, 1990. £11.95

Blueprint 2: Greening the World Economy
David W. Pearce, Edward B. Barbier, Anil Markandya, Scott Barrett, R. Kerry Turner and Timothy M. Swanson

Following the success of Blueprint for a Green Economy, LEEC has turned its attention to global environmental
threats. The book reviews the role of economics in analysing global resources such as climate, ozone and
biodiversity, and considers economic policy options to address such problems as global climate change, ozone
depletion and tropical deforestation.

Earthscan, London, 1991. £9.95

Economicsfor the Wilds: Wildlife, Wildlands, Diver sity and Development
E.B. Barbier and T.M Swanson (eds.)

This collection of essays addresses the key issues of the economic role of natural habitat and wildlife utilization
in development. The book argues that this role is significant, and composes such benefits as wildlife and
wildland products, ecotourism, community-based wildlife development, environmental services and the
conservation of biodiversity.

Earthscan, London, 1992. £12.95

The Economicsof the Tropical Timber Trade
Edward B Barbier, Joanne C Burgess, Joshua Bishop and Bruce Aylward

This book is based on a major study of the economic linkages between the trade in tropical timber products and
sustainable forest management prepared for the International Tropical Timber Organisation by the London
Environmental Economics Centre. It examines current and future market conditions in the tropical timber trade,
the linkages between trade and tropical deforestation, and the role of trade and forest sector policies in
encouraging sustainable forest management. Through the use of extensive case studies and empirical evidence
the authors argue that, although the timber trade is not the major source of tropical deforestation, policy
distortions encourage excessive timber related deforestation whilst discouraging sustainable management. The
book concludes by examining the necessary international policy measures required to improve the role of the
timber trade in sustaining tropical production forests.

Earthscan, London, 1992. £13.95

Beer and Baskets. The Economics of Women's Livelihoodsin Ngamiland, Botswana
Compiled by Joshua Bishop and lan Scoones



This report examines the economics of basket making and beer production in two sites on the western edge of
the Okavango delta in Ngamiland, Botswana. Using Participatory Rural Appraisal methods, the study focused on
the priority concerns expressed by villagers and explored women's use of wild species. Income generating
activities based on the use of wild resources were situated and evaluated in atotal livelihood context. Based on
this analysis, options for resource conservation and management are then identified. The work forms part of the
research project The Hidden Harvest: The value of wild resourcesin agricultural systems, conducted jointly by
the Sustainable Agriculture and Environmental Economics Programmes of |I1ED.

[IED 1994. £5.00

Whose Eden?: An Overview of Community Approachesto Wildlife M anagement
A report by I1ED to the UK Overseas Development Administration.

This report challenges the traditional practice of separating the management and conservation of wildlife from
the livelihood of local communities. It shows there is a growing recognition that a community's rights to
ownership and tenure of wildlife resources is integral to sustainable wildlife management. Wildlife management
will only be sustainable ecologically, socialy and economically if it can be made sufficiently attractive to local
communities for them to adopt the practice as along-term livelihood strategy.

[IED 1994. £14.95

Economic Evaluation of Tropical Forest Land Use Options. A Review of Methodology and Applications.
A draft Report prepared for the UK Overseas Development Administration

Rapid deforestation in the tropics and increasing public concern about the social and environmental
consequences of land use changes have created demand for methods to evaluate alternative land use optionsin
away that reflects social and environmental impacts, aswell as economic costs and benefits. Thisreport reviews
a wide range of methods which may be used to carry out a comprehensive assessment of the economic,
environmental and distributional consequences of alternative tropical forest land use options, including copious
examples from recent empirical studies.

Environmental Economics Programme, 1994. £10.20



Copies of publications listed above may be obtained from the bookshop at I1ED. Please
usethe Order Form below, and send to:

Marilyn John (Publications Department)

IIED

3 Enddeigh Street

London WC1H 0DD, UK

Td: +44171 388 2117
Fax: + 44 171 388 2826
Email : bookshop@iied.org

Please add £1.00 post and packing per publication. Orders over £20.00 in vaue will be sent post
free (UK only).

Over seas customer s: please do not send payment with your order; you will receive apro forma
invoice once the cost of dispatching your order has been calculated.

Publications Department
IIED, 3 Endsleigh Street
London WC1H ODD
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ENVIRONMENTAL ECONOMICS PROGRAMME

The Environmental Economics Programme (EEP) seeks to develop and promote the application
of economics to environmentd issuesin developing countries. Thisis achieved through research and
policy analyss on the role of the environment and natura resources in economic development and

poverty dleviation, specificaly:

. the impact of economic policies and market liberaisation on natura resource
management,

. pollution and environmentd qudity;

. the economic vaue of natural resources, environmenta services and damages, and
. policy incentives to interndise environmenta values in economic decison-
making.

A unifying theme in much of the programme's work is capacity building through collaborative
research. To this end, EEP works with a range of partners around the world, including government
and multilatera agencies, private enterprise, academic inditutions, research organisations and

advocacy groups.

IIED, 3 Enddeigh Street, London WC1H 0DD, UK.
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