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THE ECONOMIC VALUE OF BCOSYSTEMS:

1 - TROPICAL WETLANDS!

Introduction: Valuing Tropicgal Vexrsus Temperate Wellands

The core of any economic evaluation - or assessment - of a
natural resource system 1is the actual wvaluation - or the
guantification and waluing - &f the rescurces, services and

attributes of the system. The socnomic techniques and methods of
valuing natural systems such as wetlands rely on the collecticon
and analysis of extensive ecological, hydrelogical and economic
data. Thi=s often takes time, which may not be pos=zible given fthe
vast numbers of wetland areas - especially in tropical zones-—
that ars currently being converted or more intensively exploited.
In addition., many developing countries face severe resource
constraints on research, What iz often required, therefore, is a
rapid assessment of essential wetland wvalues while minimizing the
inevitable trade-offs in terms of accuracy that a meore elaborate
and extensive analysis might provide.

To a large extent, any economic analysis of tropical wetlands can
benefit from the extensive literature on wz2luing temperate
wetlands. One important prerequisite is to come to grips with
the different economic and ecological terminology. Wetlands have
natural funetions (water purification, storm surge protection,
floeod control, ete.}) and ecconomic uses (recreation, rescurce
harvesting, etec.}. Both functions and uses have economic values,
For both temperate and tropical wetlands the purpose of an
economic analy=iz i= to make these wvalues explicit. It iz
therefore helpful to distinguish between:

i. direct use wvalues {e.g., the wvalues derived f£from the
economic uses made of a wetland's resources and services);

ii. jindirect use walues (the indirect suppoert and protection
provided to economic activwity and property by the wetland's
natural functiona, or ‘envircnmental services'); and

iii. non—use/ preservation values ({(the wvalues dervied neither
from current direct or indirect use of the watland}.

Howewer., the uze and non-use values of temperate wetlands - which
are largely in developed countries — may differ significantly
from those of tropicael wetlands - which ococur mainly in the
developing world. For example, many tropical wetlands are bsing

It This paper is based on a report prepared for Centro
dgronomico Tropical de Investigscion ¥ Ensenanzs [(CATIE} and the
Regional Wetlands FProgramme of the International Union for
Conservation of Natural Rescurces and Nature {IUCN)!. See Edward
E. Barbier, Ececnomic Evaluation of Tropical Wetland Resources:
Application=s in Central America, London Environmental Economics
Centre, 1989,




directly exploited, often through non-market, ‘informal' economic
activity, to support human livelihoods, e.g., through f£ishing,

hunting, EFuelwood extraction, and 20 o1, whersas
recreation/tourist use may often be limited. In contrast, direct
exploitation teo support livelihoods - except perhaps commercial

fishing in some areas — may be small for most temperate wetlands,
but their recreaticnal wvalue iz often significamt. Thus the more
sophisticated wvaluation technigques now being developed with
regard to temperate wetlands to assess individuals' willingness
to pay for ssrvicezs, such as contingent wvaluation, bidding games
and travel-cost methods, may be currently lesz relevant o
tropical wetland valuation.

Characterizing the Wetland Area

No asatizfactory general definition of ‘wetlands' existz., In
addition, coastal wetland areas interact differently with the
surrounding environment than do inland areas. And, as unigue
ecosystems, there is a practical problem of no two wetland areas
evar dizplaving the same characteristics. The first task must
therefore be to agree on how to delineate the wetland system from
itg surrovnding environment.

This task 1g crucial for eatablishing the system boundary of the
project area., Eesources anpd activities occurring within this
boundary ¢an therefore be identified as “internal' to the system,
whereas those occurring outside should be considered “external’.
Establishing the system boundary is important in detsrmining the
identificatien, ranking and evaluation of wetland functions,
attributes and components.

Identifving and Ranking Wetland Characteristics

In ecology, a distinction is usuaily made between the ecological
functiong of an ecosystenm (e.g., nutrient eyeles, micro—-climatic
functiens, energy flows, ete.} and itz structural components
{e.g., bkicomass, ablctic matter, species of flora and fauna,
ate. ). This distinction is wuseful from an economic perapective,
ag it corresponds to the standard categories of rescurce gtocks
{i.e., the structural components) versus environmental flows or
gservices (i.e.., the ecoleogical functionsl. In addition,
ecosystems as a whole oftenh have certain atiributes {(biclogical
diversity, cultural uniqueness/heritage} that have economic value
either because they induce certain economic uses or because they
are valued in themselves.

Thus the resource stocks of a wetland ecosystem —~ f£ish, woody
biomass, animals, food and fiber production - are usually
harvested to serve directly human needs. This direct use of the
wetland's structural compeonents 1is different from the more
indirect use made of its "environmental funcotions. The latter
usually assist or support economic activity., such as agricultural
production, maintenance of water gquality, fishing and so forth,
in the wetlands or neighboring areas. The special attributes of
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a wetland - its biological diversity and its 1importance to
culture/heritage - are not necessarily directly or indirectly
‘nged' but nevertheless are seen to have a value in themselves,
which arises through meintaining the wetlang “intact’® or
‘preserved’.

The first task is thereforse to identity the resources provided
and the functions performed by the wetland ecosystem, as well as
noting any special attributes. For example, the far left columns
in Tables 1 and 2 indicate the different characteristics of the
Petexbatun Wetlands in Peten, Guatemala and the North Pacific
Coastal mangroves in Nicaragua.

Relating Characteristics to Use

The next step is determining whether the economie value of sach
structural component, attribute and function is obtained through
direct use, indirect use, or in some cases, through no physical
use or interaction with the wetland area at all. It is therefore
helpful te think of three categories of walues in classifying
wetland functicns and compenents: direct usg values, indirect use
values and non-use/preservatien values. A common misconception
that must be avolded is that a direct economic use of a wetland,
such as fuelwood harvesting, is more valuable than a natural
wetland function, such as storm protection, the wvalue of which is
derived from its indirect support or  protection of econcomic
activity and property. The latter, indirect use wvalue may be
difficult to estimate, but it may prove to be more valuable over
the long run than fuslweosd harvesting.

‘In genersl, the values gained from virtually all the structural

components, or resource stocks, of a wetland will be derived from
the direct use, or harvesting, of these rescurgas (see Tables 1
and 2}. For example, grazing of pasture land, fuslwood

"collection, food cropping on flood plainsg and fishing are all

direct uses of wetland ecosystem resources. Recreation and
navigation are apecial cases pf non-ecclogical funetions, or
services, performed by wetland systems that alse involve direct
use values. Recreation and tourism requires visiting and using
wetland sites for wvarious leisure activities, and navigation
inveolves the direct use of wetland waterways. The bioclogical
divérsity of the ecosystem as a whole might also have direct use
value for scientific research, education and as a source of
genstic material. '

311 the ecological Ffunctions of wetlands appear to have indirect
nge wvalues. That is, their wvalues dexrive from supborting
economic¢ activities that have directly measurable values. For
axample, flood flow coptrol by  wetland systems may protect
agricultural production, infrastructure, properties, land values
and even human lives downstream. Groundwater recharge might

replenish aguifer supplies that are used for domestisg,

atgricultural and industrial purpeses. End sediment retention
might prevent =iltation of irrigaticon networks downstream and at
the same time replenish the fertility of agricultural flood
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plains within the wetlands area. The =pecial attribute of
biological diversity might also have an indirect use wvalue in
assisting the atability of the entire ecosystem and thus its
functions and rescurces.

Some individuals might derive wvalues from wetland ecosystems
without even benefiting either directly or even indirectly from
their services and components, or alternatively. mnmight derive
values in addition toe those derived either directly or indirectly
from their current use cf wetlands. The former valuezs will be
termed npon—-use valuez; the latter presexvation walues. For
CeXample, some people may derive satisfaction Jjust from knowing
that certain wetland systems exist and will ke preserved; hence,
the systems are said te have existence wvalue for thege
individuals. Similarly, some individuals may hawve no intention
of using wetlands, but waluwe the fact that future generaticns,
ineluding perhaps their progeny, have the opportunity to use
them. This isz the beguest walue attached to preserving
ecosystems, This bequest metive may also be an additional wvalue
that people who  benefit directly or indirectly from wetlands
hold, for instance, if they feel that future generations ought to
be abhle to use and eanioy the same level of functions apd
regsources that they have ‘had access to during their lifetime.
Finally, 1f society is risk averse, if the future wvalue of =zome
of the functions and rescurces of wetland areas are unknown and
if develeopment involves irreversible loss of wetland resources
and functions, then individuals may place an additionzl “premium®
on the option of preserving wetlands. This option value can be
sean as extra insurance today against the rizsk of losing wetland
services and resources that might prove waluable in the future.

These preservation and non—use walues are difficult to ascribe to
any one particular cvomponent or function of a wetland but rather
tend to be asscciated with the wetland as a whole or any specizl
attributes that are attributed to the wetland as an integral
whole. Thus the biclegical diversity of the ecosystem and any
unigueness to culture and heritage it has may contribute to the
existence, bequest and option walues that individuals attach to
presarvation. In tanperate zones, preservation values,
particularly option and beguest wvalues, might also ke strongly
gassociated with the recreation use of wetland systems, bhut these
values might be less strong in  tropical wetlands which are
primarily located in developing countries.

VYaluing Wetland Characteristics

Mahy sophisticated technigues, such as contingent valuation,
hedonic pricing., simulation/econometric modelling, and so forth,
are now being used in advanced industrialized countries to value
varicus benefits of temperate wetlands. While the application of
these technigques to tropical wetlands in developing countries
should ke encouraged where appropriate, in many instances the
financial and time constraints under which an economic evaluation
of wetland conservation must be conducted in developing countries
limits the feazibility of sophisticated waluation approaches.
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Figure 1 shows the general approaches for valuing wetland
bonefits. Some of these approaches, such as
alternative/substitute (replacement} costs, relogation COSLS,
indirect opportunity <cost approaches and indirsct substitute
apoproaches, are second-best, but may nave to be used if other
approaches cannot be applied. Table 3 indicates which of the
methods in Figure 1 are probably most applicable to the essential
compenents, functions and attributes of trepical wetland systems.
The general approach is=s facilitated By separating the
characteristics by direct unze, indirect use and non-
use/preservation values. In each case, the most appropriate
valuation methed in a developing country context is suggested.

In short, the objective of wvaluing the direct uses, indirect uses
and non-use/praservation valueas is to measure socliety's
willingness to pay (WTF) for these wvaricus uses. In =
competitive economy with no constraints on the movement of
prices, one can assume that market prices reflect the WIP for
goods and services. However, two complications arise in
conjunction with wetland uses.

First, in many developing countries, market prices may be
distorted by deliberate interventions or imperfect competition,
auch as the existence of exchange rate controls, price ceilings
or supports, subsidies or taxes, mencpoly conditions, ete. In
such instances, ghadow prices are often advocated. These are
actnal prices ‘adiusted’' to ‘eliminate any distortions caused by
policies or market imperfections so as to reflect true WTP.
However, one should be cauticus in indiscriminantly using shadow
prices in place of market prices as:

-

i. market prices are often more readily accepted by decision-
makers than are artificial wvalues derived by the analyst;

ii. market prices are generally easy te observe, both at a
single peoint in time and over time;
iii. they reflect the decisiona of many buyers, whereas

calculating shadow prices may often reliy - Just on the
Judgement of the analyst; and -

iv. the procedures for c¢alculating shadow prices are rather
imperfect and, therefore estimates can, in certain cases,
introduce larger discrepancies than the simple use of even
imperfect, market prices.? :

A second complication is that many wetland wvalues are not
directly reflected in market prices at all. This is true for all
the environmental functions, for rescurces harvested for own use
by households, for most recreaticen and water transport SETvVices,

2 See H.M. Gregersen, EK.N. Brocks, J.A. Dixon and L.S.
Hamilton, Guideliines for Economic Appraisal of Watershed
Management Projects, FACG, Rome, 1987.
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and for all preservation/non—use wvaluss. In some cases,
techniques such as travel cost methods, contingent valuation and
hedonic pricing might be employed to estimate WIP directly. A=
noted above, however, these more sophisticated technigues arse not
easily applicable in remote and rural settings in developing
countries. The analyst may have to resort to secend-hbest
approaches to valuation, such as indirect substitute, indirect
opportunity cost, relocaticn cests and replacement costs methods,
which do not relate uniguely to WTP.

In some instances, non-—market values can be approximated through
use of surrogate market priceg, i.e. the use of an actual market
price of a related good or service to value the wetland use that

is non—-marketed. For example, 1in the cage of harvested or
directly used wetland resources that are not marketed (e.g..
Fuelwoed), the walue of their use can be approximated by the

market price of similar goods {e.g., fuelwood bpurchased from
other areag}) or of the next best alternative/substitute good

{e.g., kerosene or charcoal), If there is apparently nce marketed
substitute/alternative, then second-best methods of valuing a
noen-marketed wetland resource may have to be enploved. One

methed is the indirect opportunity cogt approach, where the time
speni. collecting or harvesting is wvalued in terms of foregone
rural wages - the opportunity cost of labor bassd on other

employment. Ancther method is the dindirect substitute appreach,
where the opportunity cogt of using a substitute for the wetland
resource is employed as its walue measure — e.g., the opportunity
cost of wusing dung ‘that iz normally applied as fertilizer as a
substitute for fuelwood, the costs of obtaining water from
sources outside the wetlands, and so forth.

The actual expenditures on directly used wetiand services (e.g.,
recreation/tourism, water transport} may not reflect individuals:
WTP for them. If +this is the case, zlternative methods of
valuaticon may be reguired. For recreation/tourism, the
travel/cost approach 'may be applied, where the value of visiting
wetland areas is expressed in terms of the coat of travel tine
quantified via foregone wadges. For water transport, the vaiue
can be expressed in terms of the cost of alternative/substitute
means of transport,

The wvalues of wetland environmental functions arise indirectly
through their suppert or protection of economic activity and
property. Where economic production is being supported, the
value of these functions c¢an bhe measured in terms of the value of
changes in preductivity attribnted to these functions operating
normally. Where economic activity or property 1z being
protected, +the wvalues can be expressed in terms of preventive
expenditures that would be required if the functions were
degraded or irreveocable disrupted; +the damage costs avoided by
these funetions operating normally; the costs of
alternative/substitutes to replace these functions; or the
relocation costs regquired if these functions were lost.

Estimating non-use/preservation values is extremely difficult
unless use is made of such technigues as contingent valuation.
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The contingent wvaluation method denotes a set of procedures used
to generate, through direct guestioning, estimates of
individuals' willingne=ss to pay for something they wvalue. The
general asporosch 4is Le eascertain irom the indivigual cither now
much ne or she is willing to pay to ensure that the wetland
stiyibutes are preserved, or alternatively, how much he or she is
willing to accept in compensallon Lor  sSome oOF compicte losoz of
these wetland attributes.

Much progress has been made in advanced induztrialized countries
in developing the contingent valuation approach with regard to
environmental values, including those of temperate wetlands.®
‘Eventually, these techniques will and should be extended to
tropical wetlands of developing countries. For now, agsessment
of the non—use/preservation values of wetlands wmay have to be
largely gqualitative and based on accourate interpretation of
theses wvaluesz,

Any optiom value associated with preservation will also be
difficult to assess and quantify. The general presumption is
that the optior wvalues attached to the majority of tropical
wetlands may be wery high, as they represent unigue and
irreplaceable mnatural environments that generate significant
environmental benefits, Moreover the full wvalne of these
benefits may not always be realized currently but may only becone
apparent as these wetlands are “preserved' over time. Thus,
option wvalues arise out of the uncertainty of irreversible
change; i.e., deciding today to convert wetland areas to other
uses rather than preserving them. But precisely because option
valueg arise out of the uncertainty over future unknown wetland
benefits, they are extremely difficult to estimate.

A gualitative assessment of option value should nevertheless be
possible. For example, if the analysis of the -indirect and
direct usze wvalues of a tropical wetland indicates that it yields
extremely asignificant environmental benefita, then it clearly
would also vield as least as important benefits in the future if
it ware opreserved, Any analysis of development options should
indicate the extent teo which such benefits are irreversibly lost
through total or partial c¢onversiomn. The extent to which such
venefits are lost through developnent would indicate a high
option value for preservation. '

However, if the current environmental benefits of a wetland area
appear to be low, this does not necessarily imply that there is a

8 For a review of contingent value studies, see Christine
Seller, John R. Stoll and Jean-Paul Chavas, "Validation of
Empirical Measures of Welfare Change: A Comparison of Wonmarket
Techniques"™, Land Economics 61: 156-75, 1985, and as applied to
wetlands, 1in R. Rerry Turner, "Wetland Conservation: Economics
and Ethica", Chapter 9 in D. Cellard, D. Pearce and D. Ulph
{eds.), Economics, Growth and Sugtainable Environments: Eszays in

Memory of Richard Lecomber, The Macmillan PBress, London, 1988,
pp. 121-5%.




low option wvalue attached. to the area. The resources and
functions of the wetland may currently be underutilized due to
the lack of people and economic activity in the area and in
neighboring ecosystems. However, in the future ecconomic activity
may 1increass, and if it does =S¢ 1inm a ‘“sustainable® fashion
{i.e., without over-explciting the renewable reasources or
degrading the environmental functions of the wetland)., then the
future benefits of a preserved wetland could be significant as
its direct and indirect use wvalues are ‘realized'. There may be
also additional option value attached by those non-users of the
wetland area who hold existence or begquest motives for valuing
its preservation. Any assesament of option walue should take
into aceount such considerations.

Conciusion and Final Considerations

The wvaluation methods and techniques suggested in this paper aim
te faecilitate an economice evaluation of tropical wetlands. For
tropical wetlands, it may currently be difficult to employ
sophisticated technigques, such as contingent wvaluation, to
estimate non—use/pregervation wvalues. Even scome complex wetland
functions will prove difficult to assess and value. Often the
hydrological and ecological data reguired may be unavailable
without long-term observation or more detailed analysis. At the
end of the day, a valuation of only the primary direct uses of a-
tropical wetland and a few of its functions may be posgsible.

The methodological approach recommended here should at least .
ensure that the most important wuses of the wetland area are
identified and walued. The general guiding principle should be
that the marginal benefit in terms of improved ‘accuracy’ in
results from extending the analysis should exceed the marginal
cost of acquiring additional informatiomn. For example, if
further wvaluatien of the wetland's fleood contrel funztion is
desired, it szhould be conducted only if the time and effort spent
collecting additiona}, hydrological, ecological and economic data
are worth any improvement in the estimation of this function's
value. In many instances, this may not be the case.

A Further consideration iz whether current uses of a wetland are
necessarily sustainable. Direct uses of a wetland area, such as
harvesting for fuelwood and timber., may over the long run lead to
gignificantly affect ecological relationships. such trade—-offs
hetween current direct uses and the long-—run sustainability of
inportant envirenmental funcotiens may not be readily apparent.
Thus some attenticn must be paid to deterwining the "sustainable
yiald" oFf wetland resources with regard to current direct uszes.
Where it is apparent that current harvesting or exploitation
levels excsed the sustainable yield of wetland resources, this
must he taken inte account in the analysis.t :

4+ There are currently twe approachea for doing this. The
first would be to incorporate an alternative sustzinability
sgcenaric in the evlauation and conducting a comparative anadlysis.
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Table 1. Use of Wetland Characteristics:
Petexbatun, Peten State, Guatemala

- - TN I =N=]
L4, Wr YO LT O

oy )

L]

E
13

E

Comnaonentz Nirect Indirect Non—Us=sea
1. Forest resources HHK
2. Wildlife resources =
3. Fisheries poiwd
4, Forage resonrces XK
5. Agricultural rescurces X
6. Water supply XEX

Functions
1. Groundwater rechargeﬁﬁischatge X
2., Flocod angd flow cantrol R
3. Shoreline/bank sztabilization XXX
4., Sediment retention XXX
5. Nutrient retenticn . xfx®
6. External support XHH
7. Recreation/tourism x
3. Water Transport REH
Attributes
1. Biological diversity ' xx XX xx
2. Unigueness to culture/heritage x
Eey: x = low

=X = madiuam
ruH = high

Notes: See Tabhle 2.
If the conparative analysis reveals that the alternative

sustainability s¢epnario yields higher social returns +than the
current use scenario, then eclearly the feormer is socially more
optimal. Ses Barbier, op. cit., for further explanation. ‘The
second approach would be to incorporate Wwithin a “vortfolin' of
projects at least one environmentally compensating preoject to
amelicorate the envirommental degradation generated by other
projects, thus enauring overall gustainability of natural
systems. Discussion of the latter approach can be found in David
¥W. Pearce, Edward B. Barbler and Anil Markandya, Sustainable

Development and Cost Benefit Analysis, LEEC Paper £82-03, London
Envircnmental Economics Centre, London, 1988,
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10.
11.

Table 2. Use of Wetland Characteristics:

North Pacifiec Coast HMangrovesd,

Conponents

Forest rescurces
Hildlife ressour<as
Fisheries

Forage rYesources
Agricultural resources
Water supply

Functions

Groundwater discharge
Flood and flew comntrol
Shoreliine stabilization
Sediment retantion
Nutrient retention

Water guality maintenance
Storm protection/wind break

External support

Micro-climatic stabilizatien

Recreation/tourism
Water Transport

Attributes

I.

2. Uniqueness to culture}herltage

Key:

Hotes: See Table 3, Area 1.
differant

of

Biological diversity

X = Jow
A = medium
XXX = high

use, although

characteristics.

Direct

I

XX

Areas 2 and 3 have

Area 1, Nlcaragua

Economic Values

Indirect Non-Use

% %

the same patfern
relative importance of



Table 3. Wetland Characteristics:
Measurement and Valuastion Technigques

Direct Use

Forest resources
Wildlife resourcas
Fisheries

Forage resolrces
Agricultural resources
Water supply

Energy rasources

Recreation/tourism

Water transport

Biological diversity

Indirect Use

Groundwater recharge/discharge
Flood and flow contircl
Shoreline stab./erosion comntrol
Sediment retention

Nutrient retention

Water guality maintenance

Storm protection/wing break
Micro—-climate stabilization
External support

Biological diversity

Non-use/Pregervation

Uniqueness toe culture/heritage
Biological diversity

Approach

Valuing the marginal
productivity of the
resource net of any

human effort; Marketed
substitutes/alternative
supplies; Indirect
opportunity cost;
Indirect substitute,

Travel cost methods.

Alternative/substitute
costs.

© Walue of genetic

material, sacientific and
sducaitional use,

Preventive expenditures;
Damage costs avoided:
Altarnative/substitute
costs; Relocation costs;
Valus of changes 1in
productivity.

Yalue of changes in

-productivity.

Contingent waluation.



Figure 1. Valuing Wetland Benefits

Total Economice Value

Non—-Usze Values

Direct Use
Values

Sutputs

— fizh

- fuelwood

- recreation
- transport

- meat, eto.

market
analy=is;
TCM: CVM:
hedonic
pricesz;
"pubklic!
pricas;
fIoc]:
[rsl:
[Teplacement
costs]

Notes:

IS

CVM
TCH
IoC

In

direct Use
Valuas

Option
Yalues

{Functicnal

Yalues)

CVHM CVM

Benefits

~ Flood
control

— Storm
protection

- external
support, etc.

damage costs
avoided:
preventive
axpendituras;

value of changes
in preoeductivity:
[relocation costsl:
[replacemnent costs]

contingent valuation method

travel cozt method

indirect copportunity cost approach
indirect substitute approach

Existence
Values --- Values

Beguest

C&M

valuation methodology to be used with care
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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 developement.

David W Pmarce, Edward E Barbier and Anil Markandya,
Sustainable Development: Fronomics and
Enpvirgnment in the Third World, Edward Elgar
Fublishing Limited, London 198% [in pressl.

The authors attempt to give some structure to the concept of
sustainablie development and to iilustrate ways in which
enviranmental economics can be applied to  the daveloping world.
Beginning with an overview of the sustainable devel opment
concept, the authors indicate its implications. Tor discounting
and economic appraisal. Core s=tudies on natural resource
management are drawo Trom Indonesia, Sudan, Hotswana, Nepal and
the Amazon. .

David W Pearce, Anil Markandya and Edward B Barbier.
Blueprint for _a Sreen Econgmy, FEarthscan,
September 1989, £56.%3

This book by the {iandon Environmental Economics Centre was
prepgared as a report for the Department of Environment, as a
follow up to the UK government's response to the Brundtland
feport. . Here it stated that: “...the UK fully intends toO
rontinue building aon this approach {environmental improvement)
and further to develop policies consistent with the concept of
sustainable developmenit.’

The book attempts to assist that process.

Coapies of the above publications are avalilable fTrom:

Marilyn John

11IED

I Endsleigh Street
London - WC1IH ODD

UK' .o .

Tel: Q1 388 2117
Teles: 2614681 EASCAN G
Fax:z ol FB3 2824
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IIED/UCL LONDON ENVIRONMENTAL ECONOMICS CENTRE

The London Environmental Economics Cenltre s & joint Initiative of HED and the
Department of Economics of University College Londen. [t has been funded by
core contributions from the governments of Sweden, Norway and the
Netherlands.

The Centre has as iks main ohjectives:

& Research into environmental prollems of less developad countries from an
C o eeonormic slasdpoint

& Dissemination of research and state of the art envirgnmental economics
through publication, public and professional address and specialist

conferences:

® Advice and consultancy on specific issues of envirormental policy,

3 Endsleigh Sireet, London WC1I1 00D, UK
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