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Exhaustible Resources” in 1931, Additional progress in this area would not really happen
for another two to three decades until the U.S. President’s Material Policy Commission
(Paley Commission 1952) and Barnett and Morse of Resources for the Future (1963)
focused attention on this issue.

During the depression of the 1930s, when major public works were undertaken for
employment and economic stimulus, the 1.8, government was beginning to examine the
benefits and costs of large public works projects, many of which were water resource
developments. The role of economics as a test of project desirability for public works
began to gain acceptance. The 1936 Flood Control Act specified that new federal flood
control projects be undertaken only if “the benefits to whomsoever they may accrue are
in excess of the estimated costs” (Eckstein 1958).

Work on applied benefit-cost analysis of public investment projects continued after
World War I and resulted in the 1950 publication by a U.S. government committee of
a major report, “Proposed Practices for Economic Analysis of River Basin Projects™,
generally known as the Green Boak, As described by Hufschmidt (1988), the Green
Book was a very impressive document:

“It was especially strong in stating the basjc principles of welfare economics and
microeconomics (although not in highly theoretical terms) and in appiying those
principles to develop realistic and workable standards and procedures for measuring
benefits and costs for a number of project purposes-—irrigation, flood control, naviga-
tion, electric power, watershed treatment, and, to a limited extent, recreation and
fish and wildlife™.

By the end of the 1950s, therefore, these three themes —welfare economics, the
economics of exhaustible resources, and applied economic analysis of projects— were
fairly well developed, The environment was not yet 4 major concern, but issues of natural
resources management, both renewable and Roarenewable, were gaining prominence as

reflected in the work of the Paley Commission (1952), Ciriacy-Wantrup (1952), Scort
(1955) and Bametr and Morse (1963). At the same time the political independence of
scores of nations in the years following the end of World War 1 was combined with a

Environmental concerns were a logical addition to existing theory and practice,
particularly in the fields of welfare economics and project analysis. The goal was simple:
develop approaches for improved analysis of projects that explicitly take into account
environmental benefits and Costs, as well as direct project inputs and outputs. Even if an
activity is privately beneficial, it should not be undertaken unless there are also positive
net social benefits when environmental benefits and costs are taken into account. The
path to this goal is still somewhat elusive but considerable progress has been made, A
brief review of the period since 1960 illustrates this evolution,

The 1960s: Poliution and Silent Spring

Sometimes a book is published that galvanizes public attention around z topic;
Rachel Carson’s Silent Spring (1962) helped set the environmental agenda for much of
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the 1960s, and gave increased urgency to the work on applied environmental economic
analysis which was then in its infancy. A major thrust in environmental economics during
this time was how economic analysis can help to manage poilution, particularly water
and air pollution.

Public and professional concerns focused on the pollution of air and water by in-
dustry, agriculture and domestic processes. At Resources for the Future in Washington,
D.C., Allen Kneese carried out pioneering work on water and air pollution (1962, 1964).
In Europe, the OECD led with the development of the “polluter pays’” principle. This
fairly straightforward concept stated that those who caused the pollution had a respon-
sibility for either cleaning it up after the fact, paying compensation, or preventing the
pollution from occurring. Since most of the “costs” of pollution were economic ex-

ternalities, the use of Pigouvian taxes was advocated as one solution.

The focus on pollution and resource flows often seen as a “rich country” concern
and not directly relevant to developing countries, many of whom implicitly took the
view of “‘grow first, clean up later”. Influenced by the Paley Commission (1952) findings,
resource stocks were not a major focus although some groups, notably Resources for the
Futwure, were concerned with these issues. John Krutilla’s influential article *‘Conservation
Reconsidered” appeared in 1967 and sparked renewed interest in a set of broader re-

newable resource issues.

The 1970s: Big Projects, Economic Growth and Limits to Growth

The environment gained high visibility in the 1970s with enactment of the U.S.
National Environmental Policy Act in 1970 and sweeping air quality and water quality
legislation. These events led to the Stockholm Conference on the Human Environment,
1972, which gave the official international organizational stamp to environment as z
global concern. In 1972 the Club of Rome published its report, The Limits to Growth
(Meadows ef al. ), and created worldwide concemn over the issue of resource stocks and
their longer term availability. Coupled with OPEC oil shocks, drastic changes in the
international monetary systems, and recession and inflation, the world economy entered
new, untested waters,

Environmental concemns also began to focus on the resource degradation impacts
of large projecis in both developed and developing countries. At the same time the
Wotld Bank set up an Environment Office.

Economic analysis of large projects was further refined and a number of important
books appeared dealing with social-welfare based benefit-cost analysis, especially as
related to developing countries: the UNIDO Guidelines (1972) and Little and Mirrless
(1974). Mishan’s book on the principles of benefit-cost analysis had appeared a few
years earlier (1971) and Gittinger's book on agricultural project analysis appeared in
1972. None of these books gave major attention to environmental questions, per se,
but they did lay out the framework for project analysis based on social welfare criteria
incorporating distributional as well as efficiency effects rather than narrow private
benefits and costs. This framework would later be very useful in carrying out broader
“extended” benefit-cost analyses that include many environmental or natural resource
effects of development projects.

The use of innovative valuation techniques was expanded, largely in the U.S. in the
late 1970s and 1980s, and considerable experimentation was carried out using various
contingent valuation methods (CVM) to determine the willingness-to-pay or willingness-
to-accept-compensation for environmental change. The work of Bishop is notable on this
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and biodiversity all clamor for attention. There is growing realization that there are
certain resource or ecological imits within “spaceship earth”, and continued growth
may not be sustainable or desirable. The rubric “sustainable development” itself has
spawned a seemingly endless series of national, regional and international conferences and

much debate about its meaning.

Travel cost
Contingent
vatuatlon

Recreation

The Present Situation

Given this evolution of thinking about how to incorporate resource and environ-
mental concens into econornic analysis, how successful are the attempts to accomplish
this? The record to date is mixed. Economic analysis has been quite successful in ad-
dressing certain environmental problems or questions, especially at the project level,
and less helpful in other cases. In part, this is a natural result of the inherent limitations
of economics from 2 theoretical basis and the diversity of problems economics is being
called upon to address, As a science, economics is an empirical, quantitative discipline
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that is ill suited to address certain subjective or qualitative topics. The “vatue’ of human

life is a well-known example of just one of these problem areas.
Other difficult areas abound in the environmental/natural resource management

field: species preservation, gemetic diversity, traditional social-cultural systems, and
aesthetic concerns among others. Other topics that were once thought too subjective to
value are now routinely analyzed within an economic framework. For example, the value
of recreational resources is mow commonly evaluated using the travel-cost approach,
developed by Knetsch and others (Clawson and Knetsch, 1966). The use of survey based
techniques to illicit information on willingness-to-pay or willingness-to-accept-compensa-

effectiveness
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FIGURE 1

tion for various resources is increasingly accepted as a useful technique (even though the

divergence between the two approaches has been a topic of some concern).
Still other environmental concerns result in changes in physical production or health

that, if data are available, can be measured and valued. Some of these are the ‘‘easy ones”
from an economic perspective-direct impacts on the production of goods and services
that can be valued using market prices, These environmental benefits and costs can then 3
be added to the other direct project benefits and costs to undertake what has been
called an “extended” benefit-cost analysis resulting in a broader evaluation of alterna-

A SIMPLE VALUATION FLOW CHART
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tives. To reach this step, however, the potential environmental impacts have to be identi-

fied and measured (assessed), evaluated in monetary or qualitative terms, and incorporated

into an evaluatory process (frequently some form of benefit-cost analysis). Details on

valuation techniques are found in numerous references (see Pearce 1978; Sinden and B

Worrell 1979;Hufschmidt ez al., 1983; Dixon et al., 1988). g
Matching up economic technique with environmental effect is not an exact science,

The actual technique used in any case will depend on a number of variables including

LEnvlronmenlnl lmpacﬁ

time, data available, financial resources and the skill of the analyst. Figure 1 (Dixon and
Bojo, 1988) presents one approach: a simple evaluation flow chart that starts with an 8

identified environmental impact. Though by no means complete, this flow chart provides : L
useful guidance on where to begin. A variant on this is seen in Table 1 from a recently
completed manuscript on dams and the environment prepared for the World Bank (Dixon, z
Talbot, LeMoigne, 1989). It lists various potential environmental effects of dams, their
economic impact, whether they are likely to be benefits or costs, and representative :
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valuation techniques. Whereas Figure | presents generic impacts, Table 1 lists more
specific environmental effects. Neither approach, however, tells which effects are the
most important or of greatest concemn. The integration of environmental and economic
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Sotrce: Dixon and Bojd (1988)
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TABLE 1

SELECTED ENVIRONMENTAL EFFECTS OF MAJOR STORAGE DAM PROJECTS
AND THEIR ECONOMIC IMPACTS

Benefit (B) Representative

Environmental Effect Economic Impact P Valuation
Technique
Environment on Dams
1. Soil erosion - upstream, reduce reservoir capacity; B,C change in production,
sedimentation in reservoir  change in capacity; change preventive expenditures,
in water quality ; decrease replacement costs.
in Power
Dams on the Environment
B, C preventive expenditures,

increased freduced treatment
cost redaced fish catch, loss
of production

loss of fertilizer, reduced B,C
siltation of canals, better
water control

1. Chemical water quality -
changes in reservoir and
downstream

2. Reduction in silt
load, downstream

changes in preduction.

replacement costs,
preventive expenditures
avoided.

3. Water temperature reduction of crop yields C changes in production.
changes (drop) {esp. rice)
4. Health - water related sickness, hospital care B.C loss of earnings,
diseases (humans and care, death; decrease meat and health care costs.,
animals) milk production
5. Fishery - impacts on both loss and increase in fish B, C changes in Eo&._n".mo:.
fish irrigation, production preventive expenditures.
spawning
6. Recreation - in the value of recreation opportunities B, C travel cost approach,
reservoir ot river gained or lost, tourism property valug approach.
7. Wildlife and creation or loss or species, B,.C opportunity cost approach,
biodiversity habitat and genctic resources tourism values lost,
replacement costs.
8. Involuntary cost of new infrastructure, B.C replacement cost approach,
resettlement social costs “soeial costs™,
relocation costs
9. Discharge variations, disturbs flora and fauna, human C relocation costs, changes in
excessive diurnat use, drownings, recession production.
variation agriculture
reduces after flood cultivation; B,C changes in production, Mood

t0. Flood attenuation
damages avoided.

reduces flood damage. .

Sotirce: Dixon, Talbot and EeMoigne (1989).

assessent is, therefore, necessary to ensure that the right questions are asked and the
most appropriate alternatives are considered.

Limits of Current Practices

We face a situation where most major environmental problems are known and many
appropriate economic analytic techniques have been developed. The broader technique
of project analysis, especially benefit-cost analysis (B/CA) and cost-effectiveness analysis
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anccae e ury nmmﬂ developed countries can afford but that __u -
g pable mwmﬁ.mﬂ c:Enmﬁ_quw countries. In some cases there js an o_mv monﬂ Em_.
. More often, however, this v ' oach 1
deveto ! : . b » ths view reflects a myonj
devel %2. mﬂ Hwﬂaﬁﬂﬂ ﬁﬂmwm.won financial costs of environmental Eo&:ﬁ%%om%ﬂwﬂmﬂﬂmﬂ
ar . .
e ger social economic costg that result when no action is
o We can't measure it There i i
) s . IS uncertainty about i
e some cau
_waoumhﬂwswwmmn major natural ecosystems are involved, In many Wﬂ“n_ﬂmmmﬁ -
ins _,.E.s m.._.aso._.aw implemented projects or development ; om_.mioaqﬁ.. e
et oopnwnc.oimgm E&.@ effects. Once the physical links are mm_.w_g 3, the
thoos e 2ot m%m.ﬂﬂﬁw HnE_ cwws Hoﬂ_ﬂcm estimated. At the same time as Emh%onnn_ MM.:E«
! s or effects i it o
in monsy un I at are not appropriate for quantification and placing
© We don’t know what we i
: can do. This is a real, b
e " ke ! ; ut addressable, i
gn g worldwide interest in environmental ummmgmnm and applied ooono.mmm m“““_um ..;.n
sis is
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economic principles to real development problems in developing countries. Some examples,
both ex-ante and ex-post, are given in two of our recent publications (Dixon and

Hufschmidt, 1986; Hodgson and Dixon, 1988).

Selected Applications

The experience of actually applying economic analysis to environmental management
problems in developing counties has been instructive. Based on selected examples from
Africa and Asia, we see that economic analysis can add much to the overail analysis of
alternatives, but that not all effects can be handled. Three cases, two from the Philippines
and one from Nigeria, are briefly discussed to iHustrate the process (fuller presentations
are available in the cited references).

The first case involves the Tongonan Geothermal Power Plant in the Philippines.
The environmental problem under consideration was the disposal of “‘wet” geothermal
fluid from a power project located on the island of Leyte. The wastewater generated
contained various heavy metals and other toxic substances and the question posed was
how to best handle wastewater disposal. Seven disposal options were considered and a
cost-effectiveness analysis was carried out to examine the direct and indirect costs of each
option.

The options ranged from reinjection of geothermal wastewater on-site to disposal,
with and without treatment, into two nearby rivers and two open-ocean outfalls. Details
of the analysis are found in the case study prepared by Beta Balagot and Somluckrat
Grandstaff and reported in Dixon and Hufschmidt (1986) and Dixon et al. ( 1988). The
analysis considered the direct capital and operation, maintenance and replacement
(OM and R) costs of each option as well as the likely environmental effects associated
with each. Some of the latter effects were calculated in monetary terms (largely direct
productivity costs on affected rice fields and fisheries). Other environmental effects were
nonquantified and were included in a qualitative manner. The results of the analysis are
presented in Table 2.

The interesting lesson from this study is that it was possible to place some of the
environmental impacts into monetary terms. When these figures were combined with
the direct project costs (financial costs) and the nonquantified costs, the results gave
valuable guidance to decision makers. The wastewater disposal alternative finally chosen,
reinjection, did not have the lowest direct costs (which were for untreated discharge into
the Bao River, option 4) but did have a low total measurable cost and the lowest level of
unquantified environmental costs. This finding would probably have been reinforced if
time and data had pemmitted a fuller monetization of the nonquantified effects (the last
column in Table 2).

A second case examined the situation of Bacuit Bay on the island of Palawan in the
Philippines. A set of ¢cological and economic interactions result from the use of the
bay and its watershed for three main industries: logging, fishing and tourism. In a classic
case of economic extemalities, the logging operations, legally carried out by a concession
holder, result in soil erosion and sedimentation in the bay. Sedimentation in turn leads to
coral death and turbid water, thereby, reducing fish catch and decreasing the attractiveness
of the bay to a growing, high value diving resort business based largely on foreign sport
divers.

The environmental and economic analysis of the situation (Hodgson and Dixon,
1988), consisted of an estimate of gross revenue generated under two options. Option
1 was a logging ban that preserved the fishing and tourism industry but resulted in financial
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TABLE 2

COSTS OF WASTEWATER bispo
SAL OF THE TON
POWER mM—.m.mem.. THE PHILLIPINES, GZUmwww.ﬂmwm%M%mﬁmwibﬁ
EMES (MILLIONS OF PHILIPPINE PESOS)

Alternative Direct Environ- otal N .
Cost ment Cost Measured onﬂﬁ_%ﬁmwﬁ
Costs Costs

1. Reinjection 138.3

oo ) Unknown 138.3 Energy loss
. 20.2 i
Mahioo ﬂ.ﬁmh% 1840 Freshwater fishery, stock heaith
Diseharge o laundry, bathing uses, human ’
3 T 2503 . health, sea €cosystemg
E.wu_.mo 359.3 Rice production and a lower
Discharge loss ot items in Alternative 2 with
A . o the exception of seq eCosystetns
B30 . wmmnwc. 137.6 Freshwater fishery, stock health
Discharge § domestic use, human heateh se ’
S, Treated 359.1 et .
s N 359.1 Less than Alternative 4
Discharge
6. Lao Pgint
e MAm.H Unknown 243.1 Non-quantifiable put high
Lo 53.2 Unknown 353.2 N iffi i
on-quantifiable byt high

Source: Dixon and Hufschmidt (2ds) (1986).

Costs to the loggers; Option 2 i i
o » Op » continued logging, resulteq in - i
mioaommm_. .8%: mn.ﬁ_eu_ and social costs from decreased mmﬂoahams Ew.msm Pvnetit
5 5t Information was not available for each indu > fod on o, FEvene.
enefits gonom: stry, we relied on dats of gross
The result Gl oy
with 2 &Mo «MM..H& that the net cost” of contimied logging over a 0. (2 i
shery ree & pstd mﬂm was about u.: million in terms of decreased ﬁwau.q o
logginy o &:aﬂ: Ewaq.mmﬂn mmanmw_hm u“%onwa €quity costs associated with oMMMbMMM
oo : ) Tate more employme i
ough a very simple analysis, the results have been amm%ﬂm%mnmﬁm_wwwﬂhww.“gha. Mw_ .
s by the

NO Qgswnnﬂ to Te4ssess mﬂm HO i i i i
. v mmn-ﬂm p i
c m . : p .nu. OHAO‘ S.N—me m..-.-nm OSOH OOO..—GG.ONE% mm:wmﬂmcﬂ areas,

1989). In thi i
s wq&om“a m.w.wawﬂ«”m.bm.uonﬁ: oqm_cm.aa a variety of benefits produced by an affore ta
wood sy 3 E.oa:omﬁ“_ m”_m%“m”momh ”_.moﬂu. Wﬂn,& benefits inclyded the an_._omo:mom
R re declines in sof ili i i ili
over %Mmm“: levels, and m.._m benefits of increased moqn_mwﬂwh.m%ﬁwm eriancing sol ferdlity
itional feonomic analysis of afforestation Pprojects mon_._.m% or wood and tree
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4 First, considerabie uncertainty still exists about the cause and effect linkg associated
TABLE 3 : with some ecosystems. For example, the exact effect of upper watershed deforestation
S IN BACUIT BAY, 4 on changed streamflow Patterns downstream, Particularly in larger watersheds, is not a3
GROSS wm<m.ﬂwmm~mmm ﬂﬂuﬂﬂwﬁh&mmﬁwm_mooﬁzo BAN) w clear as was previously thought. No doubt there is some impact but the fulj extent of
THE PH AND OPTION 2 (NO LOGGING BAN) . flooding induced by land use changes is not certain (Hamilton with King, 1983). Similary,
) ) of sross mangroves are important £cosystems 5& E.mz:ao goods and services both within the
Tourism, fisheries, and logging industrics: ._.S.ﬁmq EH Smwau : mangrove and beyond. One important link Is between the mangrove forest and the
revenue, prosent value of gross revenue (x § 1,000) using : nearby fishery. It is known that a link exists via breeding habitat and nutrient flows but
15% discount rates : the exact magnitude js uncertain. The conversion of part of 2 mangrove foregt to an
. Option 1 minus 2 alternative use may not effect the nearby fishery, while 1otal conversion will. A gray area
Option 1 Option 2 P : exists in between, however, and Scientists do not yet know what portion must be main-
; tzined to ensure preservation of the associated fishery, Whitout this information, the
Gross Revenue 8178 19,237 ; economist cannot assess the fishery costs of Mangrove conversion. A recent review of the
Tourism 47,415 12344 15,226 3 ecology and economics of Mmangroves by Hamilton, Dixon and Miller (1 989) illustrated
Fisheries um_oww a (21471) (24,599 ; the considerable dats gaps that still exist when one considers the economic importance
(with tuna) 6.0 cv 12,385 ~12,885 b of this valuable resource,
Loseng 75 A8S 33,907 41,578 Second, non-quantifiable (in monetary terms) impacts have already been mentioned,
Totai ’ ; These range from changes in traditional lifestyles, to logs of historical or religious sites,
Present Value (10%) 6280 19,201 i to loss of as yet unuged mgo:o.BmSn.w_. While potentially very important, thege impacts
Tourism 25.481 5108 8,140 : may not be amenable to coventional tools of economic analysis. They should, therefore,
Fisheries 17,248 (15.125) (13,183) be retained in a qualitative manner in the analysis of alternatives, These concems are very
{with tuna) Aum.umwv... o“q% -9,769 important in Latin America with jts large areas of tropical rainforests ang Amerindian
Logging 25,157 17,572 populations,
Total 42,729 Third, 2 much more fundamental problem is the fact that in most developing coun-
: tries the major environmental problems are not the result of large, individual projects but
Mﬂwm_”:v&% o 19,511 WWWW mmnwww g are rather the result of actions by thousands or millions of individual decision makers~
Fisheries 14,088 (13,083) (10,039) farmers, fishermen, smai] workshops or others actors, Because of the difficulty in con-
(with tuna) Bu.muwva 2639 -8,639 trolling or regulating these 8roups, it becomes necessary to use economy-wide, macro
Logging 22,125 11,474 : policies to affect micro units. This realization is attracting increasing attention; the
Total 33599 ! resulting focus on natural resources management via macro-level policies i reflected in
. : t writing by Repetto and Warford among others (see selected Papers in Schramm
2Tuna revenues (in parentheses) are not used to calculate the totals Mﬂwmﬁ arford, ods. | 980,
Source: Hodgson and Dixon (1988). The diffuse nature of these micro units means that traditional environmental man-
agement  tools--regulations, technology specification, fiscal measures-are much Jess
. dded in, however, the benefits ate effective than in the case of Ew.meﬂ ﬂm«mﬂwani projects. Broader, moonea.w-ﬁaa macro
the other environmentat m:.a .om..wnn wa:&::w. Eammnﬁﬂw 5,3 is socially beneficial but mﬂmwmﬁmm have the mhqm:ﬁmo M ﬁﬂw ing 3:.@ EM onoﬂv.iw and vﬁanwm:ﬂ mm.mﬁsm ;
found to be appreciable, This is a o_.aE case of an duction focus. Appropriate policies résource users who are pa Of the economic system. This approac, relies heavily on j
inally attractive from a private, narrow produc the Eﬁ.w& to send the appropriate emawmm.. The weakness of Ga approach is the &o.....ﬁ and :
oaﬂ.ﬂﬂmuo re needed to encourage afforestation. uncertain nature of response to new policies, For example, it has proven much easier to
are

control auto emissions by regulation of the small number of major car manufacturers
than 1o controi meny other types of industrial potlution, particularly when large
An nt of Recent Experience number of small scale plants are involved,

HOHMOHGW QQWHMH_.GQ to Promote m:-s.n_.— may prove ¢
z ._b.—mﬁﬂ.ﬂ—&n.—m 5 NHO EW num 1

ite limitations on in some cases. Two recent studies on the interaction of Brazilian government policies
analysis have been successfully linked, it mﬂvwﬁqmﬁmwﬁﬁwm n_wh.M Ma“ﬁ%&:ﬂ%oa“ designed to promote economic development and deforestation in the Amazon highlight
what can be done, particularly in developing co g some of these issues 9?5:. 1989; wSmEBmS 1989). Binswanger, for example, analyzed
1. limitations on data or _Eoé_mama.. the impact of tax policies and land allocation Pracedures on deforestation. Tax credits
2. the existence of non-quantifiable impacts, dual actions. and to promote ranching have also promoted deforestation with short-term private benefits

3. the major cumulative impacts of diffuse individu iy : and major long-term social costs,

4. major financial and/or political costs involved with some potential actions.
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i major financial andfor political costs inherent in some actions may remove
Emammww.%ﬁ aww.&o “feasible set”. Economists, after afl, do not make Em mﬁm_ mmo_aoam.
They can provide useful information to decision makers who must em.ﬁr it MSE many
other factors, including political considerations. In oEm_.. cases, certain a=<_noso=nm_
quality goals (such as for air or water) may be 100 expensive for an economy to afford,
even using the most cost-effective technology, ) i .

Given these reasons for limited application of economic analysis to many E::S_
resource for environmental management questions, should we be .rovm:: or vm.mmn_..._mao
about the future? On balance, it appears that much has been .mwSon and, in H._Sam_wrr
we might be surprised at how far things have improved, especially at zﬁ.?&»ﬁ _2..&.
‘The care and attention rountinely given to environmental concerns today is a reflection
of this evolutionary change. .

In terms of economic analysis, two major thrusts are 9..&2.:” .

First, although considerable progress has been made with respect to <m_.=$m the
benefits of environmental improvements, in many cases oo%.mmmooncm:nmm mb&w.m_m is .cmom
to determine technological responses to E&oana_s.a n.B.meom mﬂmb%_.mm .mﬁ Baz.a“ﬁi
projects. This recognition of limits to the ability of individuals and societies to pay for
environmental improvements is an appropriate balance to E«. :saaﬁmﬁ_mza E..%ESM
to cbtain improved levels of environmental quality, and the difficulty in measuring an

i of thoses benefits. .
<&==m.hMoM”Mw z_hr M_oﬁ useful approaches for valuing environmental o.z..mna. especially
of projects, have frequently been the simplest. Change in productivity mv_ﬂmmn:nm.
preventive expenditure techniques, opportunity cost approaches, travel cost techniques,
and techniques based on human health effects _:Em all proved ~..m€_.=_. The more ex-
perimental techniques, or those that require extensive data sets like the property-value
approach, have had much more limited applications to date.

This is especially true in developing countries where the most useful approaches
have been those that require the fewest assumptions m.bq the least amount of aw:_“ ..pv.
proaches that rely on physical goods and market prices {(e.g. change in anzossﬂoﬂ
opportunity cost, relocation costs) have proved particularly :m&.:r It has proved mu !
harder to “sell’ the results of more hypothetical or abstract technigues (e.g. the travel-
cost approach). . . .

To some extent, these trends in both developed and aﬁ.&ovEm countries _.oEmozma
the “we are alredy doing it” perspective. The biggest hurdle in improving economic
analysis of environmental management decisions has been the acceptance of the ﬁ.,ms
that environmental concems are legitimate and that many can be :w:&ma at the project
level by certain basic approaches. Improved gﬁ_.oE.:mnB.m management is not dependent
on the development of sophisticated, “magic-bullet™ techniques.

The fact that major environmental problems still nxwﬂ.mw less a comment on the state
of development of analytical techniques than it is a reflection on the hard trade-offs that
exist as individuals pursue their own self interests and one has ﬁw address .En c_.om.aon
policy level. Precisely because of distortions in prices and other signals, ::ESE»E&
“externatities”, and short time horizons, market failures occur Sm..n often lead to environ-
mental problems. Policy failures are also a common cause of aaﬁonamﬁ.a %mna»zw:.
The solution to these problems, therefore, requires more .53 merely doing a vaz.nn job
of assessing environmental impacts and valuing the associated auﬂamdm and costs, :.mhwo
requires realistic political decisions that change E.umnam E.a m.:m .-.&2 of the game™, It
requires political will. Improved economic analysis can aid in this process, but cannot
cause it to happen by itself,

ok
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Abstract:

1. Introduction

Environmental resources are crucial regenerating assets of any economy! they are
normally involved in the most serious intertempors] misallocation problems in both
industrialized and developing countries, One standard presentation is the 5o called prob.
lem of the control of pollution® where the output coming from a given production
process raises the rate of depletion of a renewsble resource, having a djrect impact on the
welfare Aooaw::_v:.oa of economic agents. This effect competes against expenditures
on “clean-up” activities that are usually financed by the public sector due to the commion
property nature of the resource in question. Thus, this paradigm-example emphasizes
two crucial dimensions in the control of these resources: the level of production inducing
a reduction of the stock is-g vis the (level or) rate of expenditures and other activities
that help at Tegenerating resources. This allows some speculation on the relationship
between growth and environmental resources; in particular, it is accepted that the latter
are in danger of being misused in contexts characterized by fast growth and very low
efforts directed at controfling resources. Perhaps a too direct extension of thig reasoning
o most Latin American cournitries could lead some to believe that we should not worry
too much aboyt environmental hazards given the stagnation and de-industrialization
process that has taken place during the cighties: only a modest policing on the evolution



