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THE ECONOMICS OF ENVIRONMENTAL DEGRADATION:
PROBLEMS, CAUSES AND RESPONSES

Abstract

Environmental degradation is a more common and pervasive problem than inflation.
foreign debt and economic stllnation. Deforestltion, watershed destruction, loss of biological
diversity. fuelwood and water shortlles, soil erosion and wlter contamination, over(;razing and
overfishing, urban congestion and environmental pollution are IS common to fast-growing
Asia, as they are to staanatina Africa and heavily indebted Latin America. Yet focusing on
such physical manifestations of environmental delrldation tends to overstate the problem
because it seems to sua,est that all dearadation is preventable or worth abating, when a certain
dearee of environmental degradation is In inevitable consequence of human activity. In our
search for laSlinl solutions to the problem of environmental de.radation. we should not be
concerned as much with its physical symptoms IS with economic manifestations which define
the true dimensions of the problem, its causes and possible remedies.

Why are increlSin,ly scarce resources beinl inefficiently used Ind wasted insteld of
economized and conserved? Why are renewlble resources beinl mined rather than managed for
a perpetual stream of ben.fits wh.n the lauer would I,n.rate more benefits? Why are highly
profitable investments that enhance both current productivity and future sustainability not
beina undertaken while sCirc. funds ar. beinl wasted on marlinal investments? Why is a
larler amount of effort Ind cost expended when I smaller Imount would lenerate more profits
and less damale to the resource? Why are unique habitats and species loin, extinct without
compelJinl economic ~easons to counter the irreversible loss of uniaueness, divenity and furur~

options? Why are communities and tribal ,roups that possess the knowledle, physical presence
and vested interest to manage natural resources efficiently and sustainably deprived of their
customary rilhts and replaced by disconcerted and inefficient bureaucrlcies or insecure
extractive industries thlt have no stake in the sustainability of the resource?

The answers to these problems are to be found in the dilUsociation between scarcity
and price, benefits and COStS, rilhu and responsibilities, Ictions and consequences. This
disassociation exists because of a combination of policy distortions and market failures. The
prevailing confiluration of markets and policies leaves many resources outside the domain of
markets, often subsidizinl their .xcessive use Ind destruction duoite th.ir ,rowin, scarcity
and risinl socill cost. The end result is an incentive structure which induces peoole to
maximize their profits by appropriatinl other peoples' resources and shiftin. their own costs
onto others, rather than by economizin. on scarce resources and investinl in enhancinl their
productivity. Common and public property resources (e••• (orur. fisheries. public lands and the
environment) Ire beinl appropriated without compensation; th. cost of .rowin, scarcity is
diluted throulh subsidi.s financ.d by the leneral taxpayer. and the cost of ultimate depletion
is borne by the poor who lack Ilternativ.s and by futur. ,.n.rations whose interests Ire
sacrificed to shorr-term political .xpedi.ncy. Pr.v.ntin, priels froID risinl in lin. with
Irowinl scarciti.s and risinl socill COlli distoru th. sil"a.. ·that 1ft • wen-functionin. market
would have brou.ht about incrtuecl .ffici.ncy. substitution. co....rvation and innovltion to
restore the balance between supply Ind demlnd.

While policy and mlrkel failura Ire ort.n intertwined Ind mutually reinrorcin•• ror
both anllytical and policy reform purposes. it is important to unravel these failures Ind
distin.uish betwMIl th.1II IS :ltarly u possible. Policy failures or market distortions Ire clses
of misluided intervention in a fairly well-functionin. market or unsuccessful Ittempts to
mitilate mark.r flilura thlt rault in worse outcomes. Mlrket flilures are institutional failures
plrtially Ittribucabl. to the nltur. of c.nain r.sourc.. and partially to a railure or the
lov.ram.nt to (a) .cablish tM (ulldallltllcal COnditions (MeUrl property ri,hu••aforc.ment of
contracu. etc.) for mark.u to function .fficiently; Ind (b) to use i"ltrumentt in its disposil
(•••• tlution. re,ulation. public i"v.hII.at Ind macro policy) to brin. into th. domain of
mark.ts inputs and outputs (cosu and benefits) thlt th. institutional fram.work fails to
internalize.

Th. piper proposes a number of policy reCorms on both the sectoral (e.l. land.
Corestry. biololical div.nity. wat.r. Ind urban/industrial environm.nt) Ind macroeconomic:
levels. Th.se policy r.forms aim to incr.ase the efficiency of resource allocation and use, thus
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generatinl both economic and environmental benefits. Suggested policies include the
elimination of interest rate ceilings and capital subsidies, inclusion of environment31
considerations in structural adjustment programs, and environmental assessment for all major
public and private projects. Sectoral level policies range from reduction of agricultural tuation
and industrial protection to the establishment of secure property rilhts to land and other
natural resources; from elimination of pesticide subsidies to irrigation water. pricing; from
lonler and more competitive forest concessions to simplified but effective taxation of' timber
rents; from communal management of certain rural resources to pollution and congestion
char.es to preserve the quality of the urban environment.

AID has an important role to play in helping to bring about such policy reforms. Policy
reform is by no means easy; amona the obstacles are: (a) vested interests created by existing
policies; (b) pressing day-to-day issues which often overshadow Inn!-f..,.", problems; and (c)
the difficulty of for.ina a consensus in non-crisis times. AID can be mm1 effective as a
catalyst and a facilitator that helps ,reate an environment conducive to chanle and assists the
process of chanle throulh (a) human resource development in environmental management and
policy sciences; (b) a policy dialolue with policy makers on current and emerging problems of
natural resource mana.emene; (c) support of research and policy analyses; (d) strategically
tarleted natural resource projects; (e) technical assistance in natural resource management; and
(f) dissemination of factual information on the state, mana,ement and potential of natural
resources.

•
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• ECONOMICS OF ENVIRONMENTAL DEGRADATION:

PROBLEMS. CAUSES AND RESPONSES

Environmental degradation is a more common and pervasive problem than rapid

inflation. excessive foreign debt or economic stagnation. Rapid deforestation. watershed

degradation. loss of biological diversity. fuelwood and water shortages. water contamination.

exces.sive soil erosion. land deandatioil. overgrazing and overfishina. air pollution and urban

congestion are as common to Asia as they are to Africa and Latin America. It is striking that

rapidly arowina Southeast Asia hu similar environmental problems as stalnating sub·Saharan

Africa or heavily indebted Latin America. And, while economic lrowth enables countries to

better deal with environmental problems, there is an abundance of failures and I scarcity of

successes in dearina with environmental problems. These observations imply that (a): there are

underlyinl causes of environmental delradation that are common to countries in different

leolraphical locations with difCerent cultures and It diCf.rent levels of development. (b)

economic Irowth by itselC neither cluses nor remedies environm.ntal delndltion, the

connections beina rar more subtle Ind complex; and (c) environmentll problems are insidious

and refractory or It leUt PQ9rly undersJood. resullinl in eitb.r fallur. tQ daJ with them or to

interventions thlt tend to tr.lt the symptoms nth.r thin the underlyinl root caus.s with

consequent flilure.

The purpose of this piper is to Inllyze the economics of policy iuues asocilted with

environmental delradltion. both Crom a clusallnd curativ. penoectiv•. Special attention is

paid to (a) the connection btew..n IConomic IrOwth. pov.rty. and environmental d'lndation.

(b) the role that lov,rn••nl policies play. oft.n unwitlinlly and unintentionally. in caulinl

and promotiaa 'Dvironm.ntal c1taradation Ind (c) Ih. role oC .rket failures and the

implications for public policy. The study dells with these th.or'tical iuu.. in their pnctical

lIWIiC.tlliou by dnwiq ....vily OD iUUltntiou oC actual c:a.- oC policy and mlrk.1 railures

u w.11 u policy SUC'*lll iD cltlUq wilb 'Dvironmental d..radation. Altarutiv. corrective

mechanislDs Ire discUllld lad auidtlin. for AID project dtliln and policy dialolue are

provid.d.
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The study is oralnized into six sections. In the first section, the mllnitude of the

problem is outlined and its different manifestations described. Section two Ind three

distinluish between symptoms, causes and consequences and analyzes in detail policy and

market failures as root causes of environmental dearadation. Section four reviews some policy

successes that help contain environmental de,tldation. In section five Ilternative interventions

and corrective mechanisms Ire review!d with emphasis on their effectiveness in dealing with

the underlyin, cluses rather thin the symptoms of environmental de,radltion. Finally, section

six eXlmines the current and potential rale of AID IS I catalyst (or policy reforms that would

reduce environmental dearaclation and promote sustainable dev.lopment. Sixteen cues, included

in Annex I, are referred to throu,hout the J)aper to concretely illustrate its conclusions. A

sample of cases based on AID field experience is included in Annex II. Annex IIJ contains a

set of data tables, while a set of ,uidelines for pulicies and projects is included in Annex IV.

I, The Mllnjtude gf the Prgbllm

There are few problems t~at are u common to all countries re,ardless of economic

system and level ~f dev,elopmelU u environmeDIiD Jlepada&iOD•.1111 Wld.lyin, causes of

environmental de,radation, U we will discuss in th••at stetion, an (undamentally similar.

Yet, its manifestations, dim.nsions, aDd implications direer c1epeDdinl on history, leolraphy

Ind l.v.1 or dev.lopm.nt, amonl oth.n. Even w~'hin tlla ..... country, environm.ntal

d'lraaatioD .volv. over ti.. with population .rowth, miantio.., urbani.tion,

iacluluiali.tion, .tructural chaD.. uclecolOmic lrowth. For ....p.., with rural-urban

milration, ....y or 'M rum•••viroa.acal prob.....ucb • rOnlt .ncroachm.nt and

d'llIdalion 01 .raiaaJ Iud Nlurtace U urbl"· probltlDl in thl rorm or Iluml, conladon and

pollution.

1111 objecd.. 01 tIUI ... II to dItiM -.aituell or 1M problem in bom in

...'iII and tempora! di..uiolll ud to provide a or nlative impol1lftCl and priority. An

aUlmpt is aJao ...... to 11'0'" prob.... ia typOloaill tlla' milhl hilI' tarl't AID project desi,n

and policy dialol. activiti...
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I.J PhY$jc:al MlnjreUltjon$ of Environmental Problems

The term -environment- coven both the quantity and qUllity of nltural resources.

renewable and non-renewable, IS well as the ambient enVirOnl'llent which is an essential

element of the qUllity of life. As such. environ~ent is a critical determinant of the quantity.

quality Ind sustainability of human activities and life in leneral. Environmental degradation

then is the diminution of the environment in quantity and its deterioration in quality.

Correspondingly, environmental problems have both a quantity and a qUllity dimension. Water

rellted problems include wlter shorgles IS well IS deterioration of Wiler QUlJity throu.h

pollution Ind contlminltion. Forest-rellted problems include both deforestation in the sense of

forest cover loss and forest delradation in the sense of reduction or forest productivity, loss of

divenity Ind replacement of primlry by secondlry forest. Lind-related problems include

Irowinl land sClrcity as well IS soil erosion. nuuienr leachin., ,..Iterlo••in•• and saJiniurion.

Fishery-related problems include overfishin. IS well IS chanles in species composition to less

valuable species. incre.sin. sh:,re of truhfish in the catch Ind fish contlminltion. Urban

environmental problems include con.es,ion Ind thereby leu aPia .s.e aY&iJabJ. per person, a5

well IS air. water. Ind noise pollution. and hence a lower-Quality environm.nt.

Quality problems at the IXUtmt become Quantity prob...... For .xlmple. Wlter may

become eOlnpl.t.ly unusabl. bIcIuse of heavy pollution. Land may become unsuitable for

cultivltion beCluse of sev.r••rOlion. A forlle .,. IDly complltely 1011 ill rortle cover

beCluse of SlV." d••radation u it hlppeDl wh.n short.nin. or thl fallow cycll in shiftin,

cultiVicion results in nplact.nt of forllt by jmpcng Ifill. C.nain urban Ina (e•••• slums.

residential anu DIIr dumpsit... chlmical or nucl.lr planll••tc.) may bleom. unlivable

bIcIuse of IKc_iv. pollution and contlmination. Quality probl.... liso bleom. QUlntity

problems btcauM Quantity is d.r.... ror I liven Quality. For .umpll, lhortq. of drinkial

water. or pri. farmland. IDCI or pri_" rO,.11 IDly coexist with abundance or loW-Quality

wlter. marlinal linel Ind lleonda" (oresll.
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FinaUy, diversity has value: expanding the supply of one resource or ~nvironment at

the expense of another (known as substitution) may be beneficial up to a point. but as any

given resource is ariven to depletion or extinction, divenity is lost. and with it an o:)tior. and

an element of the Quality of life. Divenity of species and environm.n~ is ':Js.ntial to long

term productivity and sustair.abHity. Its preservation is a form of investment for the future or

insurance a.ainst future uncertainties. Its dhninution ~onstitutes environmental dearadation

even if its loss as a factor of production or a sour<:e oC consumption ;'as been fully

compensated via substitution for an .quaUy preductive wet. In conclusion, when we spe3k of

environmental de.radation, WI should keep in mind its three dillMnsions, quantity. Quality and

divenity Ind their interdependence.

1.2 The Economics Of Envjronmental pelmd.tjOD

A certain level of environmental delradatioD is an inevitable consequence of human

activity. Any exploitation and use of non-renewabl. resources in.vitably results in their partial

or total depletion. IS well as the delradation of the landscape and the len.ration of waste.

Industrialization leads to in~reued CQDlumption of min,raIs lid a.rly.ud Jht .,Dllation of

air, water and noise pollution and hazardous wastlS. Alricultural eltensiCication leads to

deCorestation. cultivation oC marliDII landi, and lOiI efOlion whill alricultunl intensification

leads to pesticide and f.rtilizer runorrs, Wlllrioilinl, lOil .linity, .tc. Eyen the use oC

r.n.wable resourclS on a luslliuble buis prtsUPPGIII till aaiai.1 or the ltock down to a Ilvel

that would I.n.nte a muilDUID InnUlI llOwth (muimum lustainable yi.ld). Vi,.in (ish.ritl

and undisturbed fonsll rae" I lltun! lQuilibrium ltock where Dlt ,IOWlh is zelO; unless the

Itock is ncJuclCl ad tlltre is DO sustaiaablt yield to harvIIt. Therefore, lOme .nYironm,ntal

d'lndltion is ineyitable.

TIlt Q_tioD is DOt IIow tID ,.,reVllt or .Iiminat••lyilODIDIltil dlpadation Iitol.th.r

but how to mioim. it or I' ... to kelp it to a ley.1 co••tlnt with lOCi'I)"1 objectiYIS.

When .lyironBltDtll d'll'IdItion is "0 in th' cont••t of the society's d.Yllopm.nt objectiv,s.

not IU d.rortltation, soil erosion or WI!.r pollution is bad or wonh prey.ntinl. Some
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deforestation is necessary Ind beneficial when the forest land is put to a superior use which

maybe agricultural, industrial or residential. As lonl as all costs involved. including those

arisin, from diminished QUllntity, deteriorated Quality and lost diversity of forests have been

accounted for; as lonl as both the productivity and the susrainability of the alternltive uses

have been considered with I due marlin of error; and, a lon, as Iny side effects of the forest

conversion hive been internalized and paid for, deforestation should not be something we

would like' to prevent. The problem is thlt usuilly only the short-term benefits of forest

conversion Ind none of its lonl-term costs Ire considered. As I result, too much conversion

takes place in area where no convenion should have betn lakinl place because the present

value of costs outweilhs any short-term benefits. Even wone, forests Ire converted to

wastelands with little current benefit and enormous current and (uture costs. It is unfortunate

Ind renders a disservice to conservation when such wateful forest destruction is lumped

to,ether with socially optimal forest convenion into I sinlle deforesration fi.ur•. Considerinl,

however, the nte It which tropical forests hIIve been disappearin. in netnt yean, it is

understandlble that all deforestation is considered undesirable. no mantr what the economic

justification. Nevertheless. lhis elftJ)hais on the symptoms lither dwI.1bI.UDderlyin. causf'~.

"nd the disre.ard of the COlts and btnerits involved prev.nll the rormulation of effective

policies to deal wich the problem while it Inll.onius dev.lopia, countries chat depend on

foresc resources for d.v.loplD.nt.

A similar cue can bt ...., ror soil .rOlion and wa.r poliutioD. ~~ot all lOiI erosion is

worth prev.ncin.. In deep r.rrile soils••rosioa hu linl' or no .rrect on land productivity.

while it enhancls considtnbly thl productivity or dOWllltrnm land wh,n it is deposited. Still

tllen may be oeMr D,ptive orraire .rfeca luch u sedim.ntation Ind .utrorication or

wat.rways and ,..rvoin that ahould be talc.n into Iccount in det.rminin. how much soil

...iOD to allow. In odllr ..... aucla II iD _ucla or till lrOPicai ninro"'....1It,. th. r.rtile

soil is very lupedicial co.istia. _ally or the humUi ronDld by del_in. 111111.r. Illy soil

loa may make tM dirrl::'i::" bttwltD IUlh ,rowtll Ind d..rtiration. AI.in the tend.ncy is

•
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to lump toaether all soil erosion Ind express it in tons per hectare without reaard to the depth

of soil. fertility, natural replenishment Ind deposition.

Similarly, air and water pollution Ire excessive not in any absolute sense but in relltion

to the assimilative capacity of these media Ind in refer~nce to their use and the society's

constraints and objectives. To attempt to prevent all forms and levels of pollution in III water

resources is to ieave a flow resource of liule opportunity cost unused with consequent

reduction of social welfare or use of resources of hi,her opportunity cost for the same

purpose. This does not imply that individuals should be allowed to use the assimilative capacity

of the environment free of char.e. If they do, not only will 'Kceuive pollution be .enerated

but the resource itself, i.e., the assimilative clpacity of the environment will be diminished as

a result. Moreover, as the disposal of wate increues and the assimilative caplcity is reduced.

there is I definite opportunity cost that should be plid by individual usen, consistin. of two

elements, (I) the use of I sClrce resource to the exclusion of othen, Ind (b) the dlmale to the

productivity of the resource a wut. disposal increues beyond I threshold. A chlrle for the

use of the r.source Cln be set It I hilh .noulh I.vel to limit .fnu.nts to I level that can be

assimillted without dlmale to its.UlimiJativ. capacity.

Prev.ntion is often fir more cOit-effectiv. than r.habilitation (-In ounce of prevention

is worth I pound of cur.-), Once .xeeaive .nviron....ntal cletndltion tak.. pllce, it is not

worthwhile to Ittempt to reduce it back to the l.v.1 thlt would hav. bltn optimll with

prevention because COlU Ire hiaMr, .rrectiv.n.. is lowe, aDd VllIId mllrests stron••r. Not

only is I 100-. lballm.nt ttehnically dirricult Ind economically out 01 the Qufttion, but the

optillll1 lev.1 or lbatement would IIIv. us with 1D0re pollution than w. would hive lik.d hid

we hid the option or I I,.h ltart. Because 01 this economic imveriibility (which SlU in much

before the physical imvenibility), prompt internalilltion or .nvironm.ntal costs is both

teO.laically and e.viron_neaUy ",rerable.

To lum up, physical ....ir...tiou or .nviron_nlll .Indation, luch u rates or

d.rONltldon, rates or soil .rosion, level or wlter pollution lDeI densities or urbln conlestion

tend to oventlte the problem because they seem to su••••t thlt In de.radltion is preventable
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or worth Ibldnl. Because they are b~ed on observed symptoms rather than underlying causes.

they tend to be devoid of analytieal insight as to how to deal with the problem other than

banninl the activities that appear to be responsible. For example, if 101linl leads to

deforestation, it is common serue that bannin, loglin, will solve the problem. As Thailand is

graduaUy discoverinl, a louin. -ban- does not stop logging (let alone deforestation). any more

than Prohibition in the United States several decades alo napped drink:na.

1.3 Ecgngmic Manifestatigns gf Envirgnmental Dc,ndltjgD

The fint step for undentandinl the root causes of environmental de.radation is to look

for its economic manifestations, help define the true dimension of the problem and suggest the

scope and opportunity for cost-effective intervention. Economic manifestations are

counterintuitive observations or contradictions (puzzles); their very identification calls for an

analytical explanation (why?) and a policy implication (what and how?). The followinl is a

representative list of such economic manifestations oC environmental de.radation:

J. 0",..,. 1f.IJ, ••d 1.,Ind.acJ CDlaiII wJdI .rowl•• nMIIrc•••rcU, (lhort••'s).

for IXample, inereain.ly SClree irri,ltion warer in many Plrts oC Asia is used

wut.rully .nd IXe_iv.ly by 10... r.rm.rs to dli point or causin. .Iterlollina and

salinization or soils. whill oth.r r.rm.rs in the SlIII. irription syst.m surrer Crom

Wirer shorta... IftCI wanliable lupplies. This is trut 01 IDOIt irrilldon Systlms in

Thailand. IndonlSia. Philippinll, India .nd Pakislln to mention only. rew (see else 4).

ne Ht .. co.istl or CUrNaI production I. by thOlt who fIC.iv. inldequate w.rer

.nd CUIun production loa by tholt who ,uCr.r rrom WlrerlOl.inl a. well •• lenenl

d'lndation or till I'IIOUI'CI.

2. A8 IHIUII.II, ICUC.....Ift I. ,.t to ••,.rlor••o.·,,"n u ••••••t••••••••••••

..... _,.rler, ..I ·n..n _ t. For 1'.., in Thaillnd,

uplands luitable ror Cruit trM or odl.r pennniall IN orren planltel with m.ize or

c....v., (or • (.w y••n Ind .bandon.d I. yi.lds declin. when per.nni.l. would yield
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both hiaher retum (in present vllue terms) Ind be more sustainable. A second example

comes from Morocco ....here sClrce irrialtion .....ter is used to .ro.... sUlarcane in an arid

environment when vea'tables, orchards and other hiaher-value crops would have

produced I hiaher rerum Ilnd fewer soil salinity problems. In Brazil, valuable forests

have been converted to ranches that aenerate neaative economic retums (see ClSe J).

3. "r.....·••I. resollrc. c.p••I. of IIIII.I••bl••••••••••1 II ••ploU.d U .D Ixtracthe

r••ourc. (II I. _I••d).

For eumple, tropic.1 roresa Irt bein. mintel without conc'rD ror reaeneratian Ind

(uture harvests u .videnced by Chi damaae to the remainin. stlnd, even when ruture

harvesa h.v. a positive net present value at the market nte of interest (see Cases I

Ind II). Whil. 101ft. forest land conv.nion to oth.r UIIS is ecoDomicllly justifiable. the

ract that the rate of d.forestation is 100 times tne nt. of reforestation alone sUI,ests

that tropical foresa are mintel not m.naled. There are indlld v.ry f.w sustainable

Iitematives that would justify failure to rllen.nt. a Nn.wable l'IIOurce capable or

yieldinl I perpetulil stream of income.

4. "rtlMrc. Is ,.1 10 ad", , I Ie , flt.

For .umpll. lIIany tropical fo..u an manqld ror limber production alone when

manal.lII.nt ror lDuleiple UIII luch II non-timber loodl. WI.r ad soil co....rvation.

biololical divenity alld • hole or olher .nviron••nlal _"ices would I.nerale a hilher

retUrD (_ e- II). WIUII DOt aU _ 11'1 mutually COIBDItibll, the relevanl QUlllion is

which colllbination 01 _ would produce the Iii.... DI' ~De valu. for • liven

to...t.

5. .."' I a•••••••c••••I .f ••• ,....~' .~"'.N .0' ••derl.keD

............., ..I n ... ,..1.1,•••• ,,..•• ,.... It, lacNUI•• prod.cll,U,

..........._ m.,~

E...p" incl" till laill.. 01 .ny I.rmen throulhout Alia aDd Atrica to invesl in

.-tarm IIIId deve_._I .Dd .oil COIIIIrYltion to nduce .,.ion and improve

irri.ation. Anolller IUlllpll is 1M r.ilure of IIIIny rOrlll conceaioDlires 10 rel.n.ral't
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or replant their concessions or even to protect them from encroachment. A third

example is the railure or irriaation authorities to invest in watershed protection. to

protect reservoirs rrom sedimentation and in maintenanco and rehabilitation of

deterioratina irriaation systems, to increase their efficiency and prolonl their economic

life.

6. A I.,..r ••ouat or .rrort .ad co.t i. iacurr.d wh n.r ouat of .rrort and cost

would h... len.r.ttd • hl.her 1•••1 of output, IiIOrt prolU .ad I••• d••••t to tht

r.lourc••

Examples include capture fisheries and common pastures throulhout the developina and

parts of the developed world. Most fisheries employ twice u much labor and capital as

needed to obtain less thin the maximum sustainable yield and virtually no economic

surplus. Any profit that the fishery is capable of ,en,ratin, is dissipated by excessive

fishinl cost. Fishermen t,nd to be amonl the lownt income ,roups in most countries.

In the lonl run, overrishin. results in decreased productivity or the stocks, lower

output Ind I compositional chinle towlrds lower vllu, species (see Panayotou 1982).

Nor is the elc'~iye emplDywunt I benefit. iD .i&IIJI ..iDee. (iIM....n are ,arninl no more

than th'ir opportunity cOlts (wut th.y could tim in alt.raativ. employment). If they

do, additiollll .ntry would aulliry .ny inca_ clirr....nli.1 betwwa the (ishermen Ind

comparabl. soeioeconomic .rou.,. in the country. A rtduction in rilhin. ,rfort would

r.duCt filhia. COlt and iDcnut profits ia the IIIort rua, lad help the ltock .nd cltch

recov.r over the Ion. rua laclin. to further inc,.. ia profi... The economic surplus

10 .....,.1Id can be UIId to compenut., ntraia .nd ....mploy the lurplus number of

filh.,....•• Despite th.. obvious lIins, no luch raform Ilk.. place.

n. lil1lllio. with COlillOn (open acc.ss) pUb....' is v.ry limillr. More anim.ls are

beia. lJUId t.... die PIII1InI CID IUppCrI willi till Nlult dial total output is lea than

, Common property .nd open ICCISI Ire ulld hera int,reunl.bly. Communll property is
distinluilhed from common propertY by 'lclution of oth.r communhi.. and by cUltomary
rules or ICCIIS and mln•••m.nt. Unlik. common or open ICC'SS resources, communal resources
ar. often w.1I mana.td (I.. C... 10).
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it could be, incomes Ire low Ind the pastures deteriorate. Incomes Ind output can be

rlised and plstur.s be improved with • reduction of the number of animlls but this

does fiOt hippen, despite the obvious Ilins, It is u if the society is subsidizing the

delradation of its resource base by raisinl Ind lruinl an elcessiv. number of animals,

Of count, the problem Irises (rom the (Ict thlt the sum o( individuII Ictions does not

lead to socially desirabl. outeamtl, und.r the pr.vailinl institutionll arranlements.

Since the pasture is a colDlDon property, Ind livestock is vi.wed U I transformer of

common property into privlte propeny, the more animlls .ach individuII hu the Ilr,er

his shire of the COlDlDOn property, Uluminl thlt oth.n do not also elpand their herds.

But since the oth.r COliIDon ownen would not lit ad watch their share (III. they Iiso

increat their herds. The end rnult is n.ith.r .(ficient nor equitable. The producdvity

of the pasture declines and the Iarlest ahare loes to those that Cln afford the larlest

number of Inimals, that is, those who In initillly bett.r off. The poor lufCer in whit

Ippean to be In equitable arranlem.nt property that is rreely aee-ible to all.

7, Loc.1 co.....ltl oU•., trJ....ntI.. DC•• W.... ..,. ..., ........."awed of

thel, c••to.." ,1.11 f to __rc. ,...~I_ .f tile 'act tll.t " their .er,
,NIt.ce 0' .,. 1_ ,.,.1.........If.l.te,,,t, tile, ••, .. til•••t COlt-

.ffectl n ., tile 1'Ct.

MaD, tropical penicularl, .... raiaf'ONl.., an 10 compllx and vuln.rabl•

...., tlleir a"able , rtQUiNi ialilld leaowlld.. or plan.. and animall

aad tlleir ia ia MIa viroll t. I' a. requiNl a physical pnsenc. to

prevenl IIICroac 1 or odIIr ia..rr." , ....... lenowltd.....11 or less

in....... Ja tile .ada'" prodactlvity ad a.taiubillty or the l'IIOurc., Mana.en

dial C08Ibial .. ',llleIl1 II wlda ........ colUftJ...., to .... 10••-11111

aaltaiabiU., or ......__ IW to Uve ia .... nial'ONlt, rar rrom the city

lip.., III hard to tiad. Evee it , , ..tid, ,mplo,iq u ....UI.. nUIBber or thelD

wi" all ,... nlclIll" aupport would be prohibitivel, .xpenaive.
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Fortunat.ly, there are people who do live in the (orest, depend on it for survival,

have the specialized knowledae of the ecosystem necessary for sustlinable management

and even have a tradition of doin. so. By any crirerion, such u cost effectiveness,

present value maximization or equity. many local communities and tribal Iroups ought

to be .iven the reSpOnsibility of mana.in. the mource and vested with sufficient

authority, protection and security of tenure to do so effectively. Yet, in most cases,

central 10v.rnments have usumtd the ownenhip and manalem.nt of tropical forests

despite th.ir lack of specialized knowledl' and manq.ment skills. their absenteeism,

and oft.n their lack of int.,..t in the sUitlinability or the nsource. The rilhts of

exploitation have been subseQuently award.d to eQually distant louinl companies, with

little knowledl' of the mnfor..t .nvironment and no int.rest or .take in its lonl-term

productivity Ind .u.tainlbility. Short-term conctSlion. and perverse taxation did not

help either. In the meanwhile. local communities hlv, beta deprived of their customary

ri.hts or accllS or displlced Ilt0l.thir. Uader t..... circumltanc'l, it is no wonder that

tropical foresu Ire beinl destroytd by the combined actions of 10l,in, firms that seek

shon-tena ~rofju.aDd local communit. till...ac • .fiwJihood without a seCUlf

resource bile. Neither ,roup .... In Ulunace or I share in the ruture of the resource.

for .xlmplt. African wollla who IIIvl the responsibilily tor ....na'in' resources but

lick ICCtII to _un p"""tty ri.htl, 111I...ion IIId credit. havi ao choicl, but to

OVlruu ....d ueI to tarm .... dlat "ould DOt be cuJdYlIld. The Incroechment of the

rIIOurce by tlllllln IIId ruclltn ill _rell or lind ror I,ricultun Ind canle ranchin,

rurther compou'" thl _minty lad .trectively reduCII ltate ownlnhip into open

ICC*I Iud. Unlikl 11IOI1 dtYtiopiDI country lovern_DtI tllil decllred ltate ownership

over III lONIt I'II01IfCII widl linlt couidentioll or IoCII CUlIO....ry rilhll, the

IO"rD_al 01 .... New G... NCOI.... IIICI dellnell com.uDal Ind tribll tenure

0"' Iud IIId lONl'''''' (_ c.. 10).
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8. Public ,roJ.cts Irt u.dlr••b ••h•• do ao' ••k••d.q•••• ,ro.I.loa. or I.n.r•••

luttlcl.a. btaerU, to co.,.......u .hol••rt.c••d (Iacludll•••h••••Iro•••••) '0 • 1.,.1
.h•• tb.y .n dlcldedly btll.r oil wltb tbl. wltbout til. ,roJ.ct.

Public projects aim to increase .otal welCI,. or to promote economic development not

to eCrect a redistribution oC income, Ilthou.h other thin.. bein. eQuII, projects that

beneCit more the poor thin the rich ou.ht to be preC.rred. Therefore, public projects

should Cully compensate III those arCected, includin. Cu~,. .enentions. If indeed the

project is u beneCicial u its proponents mlintain, the project ou.ht to .enente surficient

benerits to make aU those involved or arCected better ocr with the project thin without

the project throu.h actual not hypoth.tical compensa.ion. Thil should be especially so

since those aCrected mort Itv.rely are usually .... poor til•• lack .h. political and

economic power to avoid the da••IS. Th. analysis or who is Irrected by public projects

should be broken down by loca.ion, income level, proC.ion and .ender. This will helD

ensure that .he eCCeca on diladvanta.td ....ena or society an not nqlected, u is often

the CISI.

In Iddi.ion" the 'lpectld ben,rju UGID &lie .,.,.oulht. 10 ,ncitn. 10 mi.i.ate

or compensa•• thl project's .nvironm.ntal im.a 10 a ....I that country's

environm.nt is not decidedly wone orr with .... DI'Oject dian wkllout the proj.ct. For

example, ir I romt INI :. inuadatld by .... coutnlCtioB or I ... In eQuival.nt area

or ronst must be era'" ....w..." (•••.• by pure"'" Jouill ri.hll rrom concllsion

companies or tIlroulh .llIui.. repJutili with Iimilar IPIC.).

Many Imp•• projects lail to .....t ..... coaclitiou ud thus Crill! soci.1 tlnsions

Ind Ion. .lIys that Nlull in COlt o..rruu Ind fora" be.na, ir indttct they ar.

ovtnll balrlCilJ. Eump" lbouael. The NIdIIdI project in India which hu bltn

delayed (or 10_ dairty ,..,.. ill c-. ia paiaLII .... pro..... do '0 throu.h without

..tinl ...... coDditiou.....y run laID ,........ 01 WI.".,d e8C1OIC.....nl by .h.

displlc:ld population. _li_nlalion IDd .. or ClPlCity. A caM in point iI Ih. Nlm

Ponl mervoir in Norlh.ut Thailand (lit CIM 13). TIlt Dumop irri.ation system QlII1

...
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nalionll park in Sullwesi, Indonesia is I counlerexlmple Ihal has mer Ihe condirions for

a socially benfficial and sustainable projecr (see Case 6).

9. F.nure.o recycl. r.SOMrCIi ••d byproduc•• wh•• r.cycU., would ,.a"a•• both .conomic

and ••,lro••••••1 bt••IU••

With the exception of en.r,y, the consumption of natunl resource commodities such as

minenls, wood products and other fibtn .en.rate. recyclabl. materials. While not all

recyclable materials can be economically recycled at the current levels oC .echnology and

costs, many could be profitably recycled exc.pt for the Cact th.t material from primary

sources is underpriced or subsidized and the Cact that unrtcycled wut. can often be

disposed of Cree oC char,e. Inadequate recyclin, means mort exploitation oC natural

resources, more pollution and lou of salva.llbl. economic value. Rec:yclin, is implicitly

taxed by depletion allowances and exploration subsidies pertainin, to primary resource

extnction, but not to recyclinl. Even when recyclinl is more cOltly than primary

producti"n, the environmental benefits Crom recyclin, (leu waste disposal, leu

delradation oC the environm~nt by primary produc.tion) could .b'lp !ip &h. baJanc~ if

appropriat.ly internalized.

A lood .xample is palm oil p~in, in Sumaln, Indo....ia. The residua.. from palm

oil production co.1eI be economically conv.ned into r.nili.r ir tb. averted dlma.e to the

aQUItic lir. and oth., ..... 01 ...r w.rt tIkIn into account. Howev.r, btca.... ractories

art f,.. to dis... thei, WIS. iD till riven r,.. or ella,.., a proritable economic activity

is ror'lone ancl, u a Nlult, oU wasil is today Sumatra'i linlle IDOIt IIvere rorm of

wlt.r poUution. R.lated include ellmal' to tb. riverine Ind couIII rilheries and

muced ...r QUility ror ho..hold .....

10. U Iittl a.I I.al ,.••• 1..1eI ct wi'••'

c••"III.1 Ic " Ic. c.,'er ,.1..., ••141•••••••I'.nlty a.d the

COlt ., Irn'.nlbl. Iou.

r
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AS I fIIOurce becomes increuinaly scarce, its social value rises r"ardless or whether it

is traded in the market or not. The value of resources with no close substitutes, such as

natunl habitats Ind animal and plant species, approaches inrinity u their numbers are

reduced to lewis that thr.at.n their continued existence. Both uniqueness and the

marlinal contribution or thr.aten.d .nvironments and species to diversity is or such

W,reltWvalue that th.ir irrev.rsible loss and the usociated loss or ruture options cannot be

justified .xc.pt in v.ry special CUtS when survival is at srale., u in th. cue of ramine or

when enormous Ind indisputabl. economic benefiu Ire .xpeeted. Vel unique sites and

habitats and thr.lt.n.d speci. II' often driven to .xtinction by public projects or with

the help of lovernment subsidi., without compellinl economic reuons to counter such

enormous loss. The burd.n or proof that such resourcil hay. I low.r value than the

proposed projects or policies oUlht to be with those who advocate &MIe interventions.

1.4 ThC CIUJCS gC ~nvjrgDm.n"J Dt,r,dltjgD

Unlike physical mlnifestations and symptoms thlt ue d.void of .....ytical insilht, the

economic mlnifestltions of environm.ntal delndation raise lnalytical Questions u to cause and

effect. Why Ire ~n~reui~llf,scarce rtIOurcn bein, in.friciendy .uucllIId.WIIIed iutead of

economized Ind co....rved? Why Ire valulbl. resources :»ein. put to inf.rior UHI when

superior uses .xist? Why are ren.Wlble rtIOUfCII beinl .i.... nther dian mluled tor I
v

perpetullsl,... of benefits w.... t'" 1111" woulcI I.nente I lIilhe, Ht ptIItnt value? Why

Ir. rtIOurcel that .....nte I mu1dhlclt of products lid .rvic. beia. put to I linll. us. when

lDultiple .... _nl,.Mnt would llnente more ben.fiu? Wily an hilhly profitable investments

that .ahaDel .tII eMmal productivity IDd ruture IUltainabililY 101 bein. undertak.n while

scare. rundl an beiD...lid • -.rainal iavestmlnu' WIly is I II,.., IlIIOunl or .rforr Ind

COlt .x."DdIcI I 1.11er lmoU.t woulcl ••a.nt. mon proliu ucI Ita cllmal' to th•

.......? WIt, an IIId byprodUCII 101 recycllcl w"'a ncycliD. would ••ntnt. both

lCO"CMBic IIId ••viroa ,iu7 WIly .... local ..mult. ucI iii....roupS displaced

ad deprived 01 dleir CUltolDUY ri"u to rtIOurctt w"'a by virtue 01 t...ir physical presence

and inti..a. kaowllcl•• they would be the most COlt .ffectiv. manal'rs or the rtIOurc.? Why
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are unique habitats and species loinl extinct without compellinl economic reasons to counter

the irreversible loss of uniqueness. diversity and future options?

The answers to these problems are to be found in the disusociation between scarcity and

price. benefits and cosu. ri.hts and responsibilities. actions and conseq\lences. This

disassociation exists because of a combination of market and policy failures. The prevailing

conC'1Juration of markets and policies leaves many resources outside the domain of markets.

unowned•.unpriced and unaccounted for and more often than not. it subsidizes their excessive

use and destruction despite their .rowin. scarcity lnd risin. social cost. This results in an

incentive structure that induces people to maximize their profits not by bein. efficient and

innovative but by appropriatin. oth.r peoples' resources and shiftin. th.ir own costs onto

othen. Common and public property resources (•.•.• foresll, fisheries) are bein. appropriated

without compensation; the cost of Irowin. scarcity is diluted throulh subsidies paid by the

leneral taxpayer and the cost of ultimate depletion is born. by the poor who lack alternatives

and by (uture .enerations whose interests are sacrificed to short-t.rm political expediency.

Preventin. prices from risin. in lin. with .rowin. scarcities and risin. social ,-osts distorts the

si.nals that in a W111:-C¥nct~onin• ..,ark.t would hav,. broup& allow iDcl'Ulld efficiency,

substitution, cOlllln.tion and innovation to reston the ba1aIlC. between supply and demand

(see Fi.ure I).

Whil. policy ud mark.t Callu.....re o(ten int.nwiMd Ind lDuhllJly nillforcin•• for both

analyticalud policy r.ConD purpGIII it it imPOrtant to diltialuisll betwltn diem u clearly IS

possibl.. Policy Cail or IllUklt diltortiou In ... of milluided inllrvtntion in a fairly

well-runctioninl klt or uMaccea(uI luempa to mid..t. market failu.... thlt result in

wone outeom.. Marut (lilu,. In iutitutional (ailufll partially Ictribucable to the nature of

c.rtain resoufCII ud PII1i11ly 10 I flilure or the .ov.,.....nt to (I) llcablish the fundamental

candidoDi (MeUN propertY riPli. taforcement or coatrlCtl, .te.) lor IIIII'k.1I to runction

.fricieady; ucI to (b) UII iaI."..nll II ill dis"'" (•.•., ..lItioll.....ul.tion. public

invlltm.nt ad IDICropolicy) to bri... into the domain or IDItk.1I inpull and outputs (COlts and

ben.fits) thlt the iDititutionlJ rram.work f.ils to inttrnlJize.
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We will finl review markel failures not because they are more important, bUI because they

outline a pO"Dli.1 role for government policy allinst which currenl policies can be viewed to

idenlify area of policy failur. and poliey suceen. Policy failure, a us.d her., is defined as a

10verDmenl inlervenlion Ihal disloru a weU-funcrioninl markel, exacerbales an existing market

failure, or fails 10 eSlablish the foundalions for the markel to funclion efficiently. Policy

success on Ihe other hand is the successful milil.rion of markel failures; success is defined in

terms of improvement in Ihe IUocation of resources Imonl seeton and over rim•.

Before discussinl markel failures in detail, howev.r, it is importanl to clarify a number of

points that have often led to misund.nrandinl and advocacy of market replacement by

10verDment instilulions. Fint of aU, a w. hav. seen, only I pan of 'D~ironmenral delradation

in developinl countries is due 10 lenuine market failure; much of it is due to misluided

lovemmenl intervenlions (such a tax dislorrions, subsidies, QUotas, int.rett rat. ceitinls.

inefficient public enlerprises, elc.), which dislort an otherwiN well-funcdoninl market (see

Cases 1-16 in Annex I). second, a load d.al of lenuine mark.t failure, luch as the failure

Irisinl from oren access, insecure tenure, unpriced r.lOurelS, and 10 10m. exl.nt uncertainlY

Ind hilh Iran"~lion COlts COI1l11 aboul bteau...of 10V.I1UII.1i1 CaiJun JD .-lIblish Ihe lelll

foundarions of mark.rs, luch U secure property ri.hrs and .nlorcem.nl or contracts.

Third, the mere existence 01 a mark.1 failur. does nol justify .ov.rnm.nl inl.rvenlion much

leu abandonm.nt of Ih. mark'lou a IIIIChaniJm for alloc:alin. IIIOUfClI; .overnmenl

inllrVlndon musl I'ad 10 improved aJlocIlion oulCO..... over tIIGII or th. free markel and the

.nsuin. benefits .hould ••CIId 1M COlts ol.uch intervention incluclin. Ihose of .nforc,m.nt

and .id••ffecll (distortions). Fourda, ••.,.rilnce .U....II lhat till motl COIl ,'fective

intervention for midillin. markll failuns is lhe improv.menl 01 till (unctionin. of the

.rk.1 throu.h .Iiminalion 01 polic,-iDclUCld distortions, till lltablilh.nl of secure property

rip.. over IIIOU,., till i••rnaliillioII 01 •••malil_lhrou.h pric;n. and f1Ical instrum.nts,

till .DCOurq.lDlnl 01 co• .,.tidoa, 1M lree no. 01 i...I~"lio. and 111I ncluclion of

uDe.nainly Ihrou.h mon lta"l1 aDd predictabl' policies and polilics.

..
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Therefore. it is a misconception that the presence of market failures justifies the reduction

in the role of the market in resource allocation and an increase in the role of lovernment. To

the contrary. mitilation of market failures throulh secure property rilhts. internalization of

externalities. increased competition and reduced uncertainty will enhance the role of markets in

allocatina resources such U Wlter, land. fisheries. forests and environmental services and would

make unnecessary the establishment of cumbenome and often inefficient public institutions for

resource manalement and conservation. The lovemment need only provide the initial

instirutional and policy reform nec....ry to alJow the markets to function efficiently.

The fint priority under the prevailinl circumstances in developinl countries is to eliminate

policies that have silnifieant environmental cost or which cnate pervene incentives that

encourale the depletion of resources and environmental delradation beyond the free ..market

level. Reforminl policies that distort incentives for efficient resource ust is a priority because

unless perverse incentives are removed. project investments aiminl at improved utilization lind

conservation of resources are unlik.ly to .uccHd and when they do, their impact would be

unsustainable, Iutinl only as lonl u the project luts.

Reform~nl policies tha~ are .d.trim.ntal to both the tcaJlOIllY ud. the 'Dvironment is an

easier point at which to slin bec:lUIt no difficult dev.lopment-environment tndea((s or

budlet outlays are involved. If uythinl••liminat~nl policy distonionl ulually reduces

lov.rnm.nl IXpendilurtl and IDlY .v.n I.n.nt. additional budl.1 rev.null. Th. distributional

implications are allo in th. rip. direction lince mayor m- distortions (•••.• inl.rest nte

c.ilinp, capital :ublidi.. unUM NIOUrct nna. monopoli•• inpul lubsidies. price supports•

• tc.) an nOlonly IOUrelS or i.rrlCi.nc:y bUI allo or iMCIuiry and perpetuation of poverty.

Finally, .Ii.inatial policy dislortions can be don. by adjUitinl prices. taxes, suMidie•• interest

nttl, and .xc...... n••laicll is _ier lhin introclucinl new instrum.nll or dev.lopinl new

iutilUdo. to dial wida ..,bt rail......

nil II 101 10 .)' dial marlc.1 rau.... Deed 801 be lIIitJllted but thai both dI. priority and

the acid 1111 of JucCt.rul policy int.rv.ntions is Ih••limination or policy-induced market

distortions. Only th.n can marlcet railures be SMn in th. rilhl penpective and cost-effective



IS

interventioft!! (or improvinl the functioninl of the market be formulated and effectively

implemented. For example, there is little rationale for tryi~1 to internalize the benefits from

conservinl biololical divenity when r.he wholesale conversioD of tropical forests into cattle

ranches or pine plantations is h,avily subsidized.

In what follows w, analyz, fint market failures and their sources, then policy failures and

their impaen, and rinally policy succeS)~es and the ileed for (urther policy r'forms. We

conclude with the POtential rol. of AID in brinlin. about such r.fornu. Additiona!

documentation is provided in the form of sixteen cue studi.s and elev'D data tables.

2. Market EaUym L"djnl to £nyjrpnmlntll Dtlradltjpn

Well-functionin. mark,ts ar, normally efficient mechanisms for allocatin. resources amonl

uses Ind over time. Markets function .fficiently wh.n c.nain fundam.ntal conditions Ire met.

Property rilhes over all resources mUit be clear and secur.; all scarc, resources must enter

active mlrkets that price them Iccordin. to supply and d.1IIIDCI; th.... In no li.niricant

externalities; competition prevails; public loads are minor exc.ptions, and issue: of myopia,

uncertainty and jr.n~enibiljty do not Irisl. If the. conditioDl ..,..DDt ..... &barrel mark!t

fails to Illocat. resources .ffici.ndy Imon. usa Ind over limg. II WIIIII lao mlny resources

today ud lavlI too litlJl for till futu....

Much of the mismanl.emeDI IDd inefficienl utilization or DatunJ resources Ind the

.nvironm.nt caD bI II'ICId to lUCia maU'uDctioniD" distorted or IOlIUy Ibllal IIWIe.ts. Prices

....ralld by luch marle.1I do DOl Nf1IcI .... IrUllOCiai COItI Ind blnen.. from resource use.

Such prices coa~y .itilldla. 1.......lioD .boUI NIOurce lCUCiry aDd provide lnad'Qulte

ir;cenlivlI (or .......al••mellat 1I1iliation Ind .nhancemeDI of uturall'llOurces.

n. IDOII importanl IIWlcti railu... arrlClin. NIOurce ... ucI .........nl ....:

(I) IU·cIetintd or lotally ....al property rilhlS which aN _a,.iII (or 1111 erticie..1 operalion

or ...rlc'lI.

(%) Unprictd r.lOurc...nd Iblenl or Ihin mlrle.ts.
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(J) Perva~ive yel unacc:ounled externalities. spillover effects or intenectoral linkages which are

kept outside the domain of markets.

(4) Hiah transaction costs which discouraae otherwise beneficial exchanaes that woulJ conserve

resources and improve social welflre. Transaction cosu include informacion. negotiating.

monitorinl Ind enforcement costs.

(5) Public loods thlt cannot Ind/or should not be provided by the privlte sector through the

market because of either inability to exclude Cree-riden Ind recover the cost of provision of

these loods or becluse exclusion, thoulh technically pouible, reduces socill welfare.

(6) Mlrket imperfections, Plrticularly lack of competition in the rorm of locil monopolies.

oli.opolies Ind selmented markea. Especillly critical Cor resource conservation and

manalement Ire the imperfections of the capilal mlrket.

(7) Myopia in the sense of -too shorl- plannin. horizons or -too hilh- discount rates arising

Crom poverty, impatience, Ind risk or uncertainty which ICrect individuals but not the society

IS a whole.

(8) Uncertainty and risk aversion which may lead not only to hilh discount rates but also to

unwillin.nns to undertak, investlDeali wJUch ar, Q&huwiu .prori..bIe but ·hav, a lar;e

variance or returas.

(9) Irr.v.nibility: wh.n mark.t decisions under uncertainty Ind to irnvenibl. results the

market may rail to allocate fIIOUrctl prud.ntly.

Th_ mark.t railur. or radllr .oure. or marlr.t railUNl IN DOt unique ,ith.r to nltural

rtIOUrctl or to developinl cou.tritt. For instance, a .oad put or investm.nt in .ducation and

hu...... capi..l .... public lGOd Mpeca and 10 do invtltm.nll in science and technololY.

Unc.miaty and IUIket imperf'ectiou perlll.at, allllCton or the economy. Howlver, no other

_tor CUI claim ......y and • Plrvuive mark.t railures u the utunl rIIOurc. IIcton. Not

ollly an dille .,ut rauu,. iallrtwiMd with IICh nth.r, but IMY In aJIo int.rtWined with

lOCiotc:ollOlIUc and lOCiocultunl tIetOn lUCia M poverty, e.tomI, ad perceptionl. For

IUstorical and lOCioculrunl raIOU, ....y or til. mlrk.. tailuNI an more pervuivi Ind

refractory in lOme countri.. tllln otla.n. Below Wf discuss how each or these market railures
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contributes to the mumlnlaement of naturll resources in teneral and the delradltion of the

environment.

2.1 {"seeyrity gf' OWDenbip Oyer Ingyrees

A fundamental condition for the efficient operation of mlrkets is thlt there exist well·

defined. exclusive. secure. transferable and enforceable propeny rilhts over an resources.

lOads and aeryicn. Property rilhts ar. I pr.condition to e((ici.nt use. trade, investment,

conservation. and manalement of resources. No one in his rilht mind would economize on,

pay (or. invest ia. or conserve I ruource without an ulurance that he hu Itcure and

exclusiv. rilhes over it. aad that h. can r.cover his costs throulh use. I..... or sale. Ind that

such rilhts cln and will be .nforced. Property rilhts must be we"-dICjg.d. Otherwise they

live rise to compednl claims and conflicts thlt Cluse unc.rtainty of own.nhip and discourate

investment, conservltion. and manalem.nt. Th. rilhts that accompany own.nhip must be

fuJly speciried alona with restrictions that apply to ownen and the contlpondinl rilhts of

non-ownen.

Property rilhts n"d .110 to be 'Isly.;y. in the Itnlt that oth.n do. not .hav. similar nr

competinl rilhlS to th. 11m. piece of the rllOurc.. Multiple oWll.nhip, how,vlr secure, hi.

detrim.DtaI .ffects OD daV."'Dt, coDllrvatioD and ma.....lDlnt. No linl" joint owner hiS

lufrici'Dt incentive 10 invllt in land improv.ments wh.n he or Ih. knows lhat all the other

co-owDln have a rilht to 1111 nll dlat accrue (rom tbis ;~YllbIIIDL Joint investment is I

SOlutioD provided lhal the .;oiat o n can al'" OD the type, scale, ad finaDcinl of Ih.

investment (or COIIIInatioD). n. Ia,..r lhe numblr of own.n aDd Ih. hilh.r the tnnsaction

(or DI'Otiatioll) caet, 1111 ...Iltr .... lik.lihood that 'Ibey will .-eh a ltablt qr.ment. Thi•

.... i.plicatioM tor COBImuul"""I••nl of .c»Urctl, a lubject wbich we will discull Iller.

ProoertJ riPli ..... to ... ... lI ....n is a chal...... to oWBInlUp, rille or .xpropriation

(wi....lldeQua.. coID.,._IioI), or .Xln. political or ecoDOmic aacercaiDty, well-detined

and .lciUliVl property riP" provide linlt lleurity for JoDI-linn iDVlltID.Da such uland

improv.m.nts. I.... planlinl, and .c»urce conservalion. If lonl-term inYlltm.nts are to be

..
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encoun.ed, property rilhts must not only be secure but also indefinite. Usufruct certificates

or land titles for a specified period of time after which property ri.hts expire do not provide

the rilht incentives for investment and conservation. Only investments that can yield

sufficient benefits within the .iven time framework of the ri.ht win be undertaken, and

exploitative behavior will ensue u the expiration date approaches unless there is I high

probability that the property ri.ht will be renewed or extended.

Property rilhts must be cnfgrsllbl.. Even if property ri,hts are we)) defined, exclusive and

secure, they will have little impact on resource use and mana••ment if they cannot (or will

not) be enforced. AD unenforced ri.ht is effectively no ri.ht at all. This holds for both

private and public propeny. For example, the declaration of forest u public or state property

by most tropical countries, did little to prevent deforestation aDd, iD fact. it may have

accelerated it for the very reason that public ownership over vut area has been proven

unenforceable. Effective enforcem.nt is the discovery of violations. the apprehension of

violators, and the imposition of "penalties. For penalti•• to by .frective their expected or

certainty-equivalent value (fine multiplied by probability or apprehension) must e;,;ceed the

benefit obtainable from violadons. When it is dirricuJt CD. wore. property ri.1us throu.h

penalties because or sociocultural or oth.r conltraintl, inClntivtl ror ..Ir-.nrorcement could be

provided. For IXalllpl., the .ov.rn_nt may rely OD ....r .roup pNllure and community

I.adership to .nforce communal and private property ri.htl within I community that has a

cohesive social orpDization.

Finally, property riahtl mUll be Iy '"n,'.mbl', I"rou.h ...., III., or bequest. If they

are not, the inc'Dtives lor iDveI t Ind co....rvation IN consid.rably reduced and the

.rficiency or rtIOurce allocalion is compromiJecl. Ownen or rIIOurces who Ire not allowed to

tnur.r tMm an dilcourqld rrom makin. Ion.-t.rm iDvII••ntl becaUlt th.y clnnot recover

luch i.y....nCl wen IMY to c...... occupalio. or _ideDCI. For .umple, • loUina

coDClllionairt IIu DO incentive to i.VIII in n(Ortllllion or coDllrvation because hia concession

is not transr.rable ad his iav.UIIIDa accumulat. DO equily. MOrlOv.r, for mark.tI to work

efficiently in .nocatina scare. relOure.. between compeain. UIII, property ri.hts must .nvitlte
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to the hilhest-value use. Restrictions on transferability of property rights Ire sources of

inefficiency. Where there is a justification for such restrictions it should be imposed on the

use not on the transfer of ownership.

For historical and sociocultural r.asons, property rilhts ov.r many nltural resources Ire

ill-defined, insecure, and unenforceable, Ind in I number of cues totilly Ibsent. Insecurely

held resources include (I) privlte I,ricultural land, (b) public forest lind and forest resources.

(c) irriaation systems and water r.sources, (d) coastll zone Ind fishery resources, Ind (e)

environmental resources. Resources over which property rilhu do not exist and therefore

everybody his free Iccess ar. known u open Iccess or common property r.sources, or in

layman's terms -no min's Iind-. Common property must be distin.uished tram communal

property, which is well-defined Ind enforceable.

2.2 Unprjccd RC3Qurces and Tbin Markets

There is no mlrket and tberefore no price for open acc.a resources sinc. there is no secure

Ind exclusive owner ~ho_ sho1fld d• .,..nd such a "rice and iniD .ablaDce. d.ny .ce~!s.

Moreover, prospeceiv. buy.n would be unwillin. eo pay luch a price u Ion. u ehey hive (ree

access co the sam. resource .Jsewhlr.. With no sellen and no buyen, I mlrkll tor open

Iccess resources does not d.v.lop Ind eh.ir pric. remains Ie uro .v.n U they become

increasin.ly scarc.. Tru., ehe,. an markeD for natural rtlOurce comlDOClities .uch II (ish,

crops and fu.lwood produc:ecl rro. oPtn ICCIII ntOurces, but ehe price tllat .uch commodities

command r.t'ltcu only the opponunity COle or labor and capital UIId in th.ir production, noe

th. opportuniey COIl or scarce IItUn! resources ulld in th.ir productiOn. n. implicit r.ne or

ullr cOle ror thl tiahin••round, thl newly openlCl roml land and Ih. romt iUtlr is still

t1k.n 10 be zero, nprcI_ 01 arci.., IIId social opponunily COlI.

With prices 01 zero (tllal iI. I¥lillblt ror rrtt) Ind no mark.t 10 readllr ~rcity. thlt

natural resources In depleted It rapid ratll is not .urprilinl••ince cltmand is very hi.h and

supply (conservation) very low (uro) Ie a uro pric.. In I mark.t economy. the only .au.e of

..
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scarcity is price. Price is als~ the mechanism throulh which scarcity is manaled and mitigated

throulh demand and supply adjustments. In the clse of natural resources, supply is limited by

nature and adjustment, can by made only throu.h conservation and substitution: both are

costly processes thlt need to be plid Cor by risin, resource prices. Risinl prices require

workint mlrkets Ind workin. mlrkets require secure property rithts over resources.

However, the absence of mlrkets Ind prices is not limited to open access resources such as

fisheries and the environment. As w.have seen earlier, even state property such as forests

and forest lands Ire in eCfeet open ICCess resources since the sllte's ownenhip is

unenforceable, or deliberately not enforced. For this reuon, the mlrket in forest properties is

I very thin, that is, one with very little competition, which is itself another market (ailure.

A more obvious CUI or an unpric.d r.sourc. il irriprion wat.r. H.re, the state hu made a

deliberate decision to provide rarmen with irrilltion water rr. or chlrle or It a nominal fee.

In this cue, it is not only the wlter, a SClrce natunl resource or positive oPPGnuniry COit,

which is left unpriced (or zero-priced>, it is 1110 the SClrce capita) invested in the irritation

systems that is left unpriced. The consequences Ire mlny Ind Car relchinl: <I> water is

inefficiently Ind .....ter"'Uy used .wtithout uy attUlOt to COllIe"' .it .",n··"en its scarcity is

obvious to the user, (b) the stat. is uabl. to recover capital, opention Ind maintenlnce casu

with the result that wlt.nhedl remaia unprotected Ind the irripdon lySt.m is pOOrly

mlintained; (c) ..rious .nviron....ntal proble.. luch u Itdi_ntation, soil salinization Ind

waterlouinl result rrolD wat.nhecI dqradatioa and rrolD overirriplion while oth.r potentillly

irripble anu receive illlulric_t qUlJllititl or Wltlr to lrow dry MUOn crops: Ind (d)

better-olr rlllMn ....r the irriplioa ca..... II' iadirectly lubsidilld by wone-orr (Irmen

who Ply 10. bUI hive Unit or 110 ICCIII 10 irrililion Wlltr.

True, ..II' pricinl is neilller tlChaically 110' politically _y to introduce tlpecillly in

sociatill ill wlaicla WI.........ilioDlUy reprdId • I God-liven aacI ....nrorl rr.

lood. V,I, the potential pilll j ..tify 10 rorm or ..ttr prieinl in the rICe or inenainl

lCIICity. The "teraativtl rani' rro.. volu trie prieinl, to WI'.r rilhtl, lind 18xI.ion,

contributions in kind and selr-manalem.nt throuI" wlter ....n UIOCiatioftl.
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Efficiency pricinl is at the heart of natural rl!source policy Ind mlna.ement. Almost all

resource problems cln bf! traced to discreplncies between private and social vlluation of

resource commodities and resource stocks. In the cue of irrilation wlter the privlte cost of

both the sgmmodity wlter and the rClgyree water is constant at zern, while the social cost of

both is positive and risinl. Similarly, the cost to the privlte sector of usin, the environment

(waste, land, and air) (or waste disposal is zero, while the cost to the society is positive and

risinl. Rlpid deforestation Ind slow reforestation, even in securely owned forest land. is

partly the consequence of the failure of the market to price forest products to Clpture the

externalitin of watenhed and wildlife protection, Ind of other non-mlrketed services of the

forest.

In leneral, the overey-ploitltion, inefficient utilization, inadequate conservation Ind lick of

investment in releneration of natural resources can be attributed to undervalultion of' resources

Irisins from failure of either the market or the lovernm,nt to .ffici.ntly price natural

resources accordin, their social scarcity. The key to optimal pricinl of natural resources is to

identify Ind meuure correctly the externll socill cosc2 and the intertemporal use,' cost] of

resource exploitation Ind .~q inte.malize Chem or cha,.. dIIID CO the cumnt leneration or
consumers throulh appropriate pricinl or taxltion. Thil ItadI us to th. discussion of elternal

costs or ext.rnaUties on spillover .((ects in thl (ollowinl lICtion.

2.3 E'temlUtia gr Spillgvlr IUlSa

A major (actor tut drivII a wldl' bltween private and sacial valultion o( mources and

leads to in.rricient pricin. iI .... prlllnc. of .xt.ral COlCl or Ipillov.r .rrecCl known u

externalit:es. Aa .x..malicy iI an .ffeet of on. rirm', or individual', actions on other firms or

individuals who .,. DOt puti.. in thOlt actioM. Ext.rnalitill alilht be positive or nelalive.

An .Ulllpl. or • positiVi .xttl'llll1ty is dIt ben.fit chat UPlCftUI rONt ownen provide to

Z Spillov.r .rrecCl damalinl oth.r activities which an ilnorld iD private ben.fic-cost
calculations.

3 The effect of cumnt rttOurc. use on (utvre r.lOurce availability: the more a resource
is used today the less it is available (or use in the future.
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downstrelm rarmers in the rorm of I steady water supply made possible by I forested

watershed. It is to the society's (and the farmer's) benefit thlt more of such positive

externalities Ire provided, but since the forest owners receive no payment for their watershed

service they have no incentive to provide more of this service by Jailing less and planting

more. The result is thlt more lo••ina Ind less planting thin is socially optimal takes place,

Looked at from another anale, lo••ina has ne,ltive externllities (or spillover effects) on

downsuean:t activities such IS farmin., irriaation, transport and industry, in the form of

noodina, sedimel'llition, and irreauJar water supply. These are rel1 costs to d"wnsueam

activities and to t.be society IS a whole, but not to upstream 101.en or shiftin. cultivators who

have no cause or illlcentive to consider them IS they do not affecr the profitability of logging

or shiftin. cultivation. In flct, takin. such costs into account voluntarily amounts to a

conscious decision to lower one·s profit Ind price oneself out of the market. Unless every

101ler Ind e·/ery shifrin. cultivator takes such elltemal costs into Iccount, those who do are

certain to lose to competiron who do not. This is exacrly why .overnment intervention is

necessary to estai'lish and enforce similar stlndards and incentives or disincentives for all

competiron.

Another example of • ne.adve exremality is the dama.e that an upStream rice farmer's use

of pesticides ClUHI to a dowutna... fish rann.r that .. the ..... water source. The society

IS • whol. (not only the fish farmer) would be bett.r orf if' .. of this n...tiv. externality is

produced, but a.ain th.,. it DO ....Ie.t (or other) inc.ntiv. for die UPitrellD farmer to take

the downstream fll'lllln iDt'Nlt iato account. Th. 10v.rDlD.nt may react to this probl.m by

bunin. the UII or ..ticidel altOilther. This however may reduce social welfan if the loss

froID rice production outwli.... die pin from fish production (and if no other .nvironmenta)

.fflClI an involved). TIle icIIIllOlution would be ror ..tieid. UII to be nduced .xactly to

tit. leVlI .hI,. die combiDed fthie or riel ud I1Ih it IIIIxi.i... Thit lev.1 it obtlin.d

....n the .."ina! "DInt froID PIIdcidl UII eqUiIs ill mar.inal COlt, .h1,. this COlt is

uDdtntood to iDClud. both the production COlt of the PlSticici. and its .nvironm.ntal COlt

(.rfect on fish production). Th.,. III two way. in which this could happen: (a) the price of
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pesticide that the rice Carmer pays includes a surcharle above production cost to account for

the pesticide's environmental cost, or (b) if the same decision maker owns both the rice farm

and the fish farm.

Will a free market produce either oC these outcomas? The answer is no, except under very

special circumstances. Environmental costs are outside the domain of markets because these

costs arise Crom a technololical rather than a market interdependence between economic

activities. It is a fundamental premise for an efficiently functioninl market that economic

units interact only throulh their effect on prices; technololical interdependence is ruled out.

However, the market will stretch itself to handle a technololicll interdependence if it is •

private externality. If there is only on. rice Carmer and on. Cish farmer, one of the two (or

both) will recolnize that on. could buy ofr the other, combin. the two operations Ind end up

with a profit because u we have seen combined profits exceeds the sum of individual profits.

Alternatively. the fish farm.r may ofrer to -bribe- the rice rarmer to reduce the use of the

pesticide iC the latter hu the rilht to pollute. Or. if the fish farm.r hu the rilht to clean

water. the rice farmer may offer to bribe him to accept more WI:.r pollution. In either ease

the re~ult will be an improv.m.nt in social welfa,. throulh inllrnalizatioa of die esrernality

accomplished by a free mark.t.

However. u th. number of polluten aDd affected Plnill (uy rice and fish farmen, or

upstream 101len and downst...... fann.n) inc,.... thlmark.t becomft less and leu able to

internalize .xternalities. Fint, tile ...... islPrad over 10 lUDy _ilian mak.n that it is

not perc.ived u importlnt .ao..... by uy individual decilion maker to induc. action althoulh

ia al.""••ffect millat be 'IIOIIDOUI. Second. it is difficult to ulllCl'lmbl. the cause and

.freet or who whom IDCI by bow much. Third, and IIIOre d.trimentally. another

mark.t failure co into play: • tIM number of panin involved rilll. 10 do information and

trIDIICtion COlli, brio.iDa people' .....thIr IIICI obllinin. In qrII...nt becolllft prohibitiv.ly

.xpensive. A Imooth functioaiD. 01 ..,k.1I UlU", that information Ind truuaction cOla are

zero or insi.nificut. In the CIII of public 'lltemalities, trHllCtion COlli may be 10 hilh thlt

they will .at up aU ben.fit from their internalization. Gov.mm.nt int.rv.ntion is justified

.'
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provided that the 10vernmenE can brinl about a more cose-eCCective internalization of

externalities than the market. For example, I surcharle on the price of pesticides or wood to

renect respectively environmental cosu of pesticide use and 10Iaina is a policy option which is

likely to lenerlEe net social benefiU if appropriately set and administered.

To sum up, the market mechanism may work out a soiution u lonl u the externality is

private or at leut concentrated and important enoulh for the internalization beneCits to be

apparent to all parties involved. Or, at leat one of the parties involved should hive such a

hilh seake as to be induced to act despite the free-ridinl by other beneficiaries. When the

external effecu are too widely spread, a is usually the cue, the correction of the externality

is a Ryblic; .ggd, in which cue, the market does not function effectively and lovernment

intervention mi.ht be necessary if the externality is worth rectifyin,. Not all externalities are

worth correctina and few, if any. are worth eliminatina entirely. ne luidin, principle should

be that the lains in social welrar. from correctinl an externality should outweiah the costs of

the intervention includinl any distortions in the rest of the economy that such intervention

",i.ht introduce.

It may be useful at this point to relate externalities to common property and insecurity of

ownenhip. Common property or open ICCIII cnat.. ext.rnalitin, Ind externalities create

insecurity of ownership. COIDIDOD OWDen impoll .xternalilies an each other which they ianore

to everybody·s detriment. ne larler the catch or one rish.rman. tile hilher the rishinl cost

of all oth.r fish.rm.n. Silica dlil COlt it ilnored, .verybody'l catch IIICI COlts an hilher thin

.........,y Illclin, to econolDic IIICI biololicll oYlrf'ithinl Ind ultimlte sociiI loa. In Inalolous

fUhion, pervuiYl .xternalities may lead to illllCurity of oWlllnhip with the Slme devutltinl

overexploititioD l'IIults u ..... obllined under open aee.I. A f.rm.r with I ltCun Ind

exclUliv. title to a pilei of Iud subject to increuinl 'roIion or fIoodinl caused by upstream

defofllllUon .y decide to -miM- ralhtr tha. fInD hit Iud before it is wuhld lway (Wmake

hay while the lun Ihi..-), •• OUteo_ ide.tical to that 01 co...... property or open ICCIIS.

AI we have already _D. the failun or the .rlett to price .xternalities or to Iccount for

environm.ntal costs is I mljor rtIIOn for the undervllullion of nltunl resources or
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alternatively Cor the discrepancy between private and social benefia and th. cosu of their

exploitation. Th. market fails to deal with externalities for two related reuons, themselves

major market Cailures. Correction of public externalities: Ca) involves prohibitively hilh

transaction cosu, and (b) is by itself a public lood. We now tum to these cwo market failures,

2.4 TranslCtign Cglts

Markeu emerle to mak. possible beneficial exchanles or trad. between parties with

difCerent resource endowments and different preCerences. However, establishment and

operation of mark.ts is nOl cOlll.... Transaction costs in lh. form of information,

coordinalion, barlainina, .nd enforc.ment of contracts are inVOlved. Usually such cosu are

trivial compared 10 the benefits Crom trad. that such mark.ts make possible. Markets fail to

emerl' if th.re are very hilh set-up COlts, if the COlts per unit transacted exceed the

difference between the supply and d.mand price, or ~f there .re only a small number of

buyen and sellen. Absence of well defined property rilhll prevents markets from emerling,

but well-deCined property rilhts do not brinl m.rkets into existence if the coordination Ind

markednl COlts. nec.ssary for the commodity in Question to be tradlCl voluntarily, are very

hilh. Ev.n if mark.a .ppear, thly Clnd to be thin and inactiv.. ne ....nce or p.ucity of

Cutur.. mark.a and the hi.h cOles of runl credit mark.t 111 uually .nributlCl CO hilh

tl'lJlllCtion COles.

Similarly, thl,. WI COles co ...blilbinl aDd .nforcinl PlOPlrty ri...... Illuch transaction

COles 111 Jail" reiativi to .... be.rit rrom secu,. and Ixclusive ownenhip. property rilha and

the ,.lIt. mulctll wiD rail to .....blilhICI. For .xamplt. thl COSII or Plrctllinl out the sea

to individual liIIIInD.n ucI .Dlorcinl property rilhes over a mobile NIOurce Ire prohibitively

hilh. AnaIoIOUI it till CUI or I.ternalities. ThI,. a,. COl" to id.ntiryinl .... afnicteel and

....,.tiIIa putieI ucI to 8IIOliMiDI a autually a......b.. IOludoe. TIll IlION partill involved,

till .. liklly dial a ....iaiDa "udon wiD ... arrived It YOIuntarily ..... the lraDlictioDl

COIl tenell to l.ctICI 1M ••rill rrom int.raalizinl th•••lImlliay. However, t"••ovemment,

either throu.h ia coll.ctiv. or coercivi pow.r. mlY be abl. to inrernllize .Ilemalid.. It a

..
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lower transaction cost than the free market. Accordinl to Sti,lhz (1986, p. 184), "The

lovernment may be looked upon u preciselv the voluntary mechanism that individual:; have set

up to internalize externalities or to reduce the welfare losses from the elternality in some other

wlY.· Another wlY to look at this is thac the or,anizatio:sal services necessary to internalize

the externality are public loads. Moreover, many externalities involve the provision of public

lOads such as clean air. clean water. watershed protection and biololical diversity. Since it is

very costly (and often detrimental to social welfare) to exclude anyone from enjoying the

benefits from public loads, such loads cannot (or !lhould not) be provided by the market.

They can be best provided by the 10venuDeDI aDd fiJIaDced from leneral talation. In some

casts. public aoads could be provided by non-Iovemmenw o,.anizations (NGO's) throulh

voluntary contributions by members or supplied by the private sector under contract with the

lovemment.

2.5 pyblic GQQds

When several ·orilinaton and recipients are involved. eltemalities such as water Ind air

pollution, may be considered as public ·bads· and their correction is a public load. In fact. a

public load may be. thou.ht of u an eltreme Clse of a load that hu QDly.e&ternalitie~. thl"

is. no pin of it is private to any indiyiduli. Elch individuII', consumption of such I load

depends on the total quantity oC the load luppliad in .he economy. Unlike the cue with

private loocII, the consumption of I public load by In individual dOlI not diminish its

avaiJability to other individuals. AllJIOu.h till productioD of public .oocII involves In

opponunily COlt in t.fIIII of Co....on. quantities of private or other public .GOds, a zero

opponuDity COlt iI aaociated with ill coDlumption.

A public .oad iI c:hancte,izIcI by joint..... in npply, in that 10 produc. Ih••GOd for one

coDlum.r it is NCIIIIry 10 produce it for IU consumen. In many cues, no individuals Cln be

'&eluded CfOID 1M .DjoJIMDI or I public .oad (•.•., natioul .C.....) wh.ther ....y Ply for it

or IIOt. Howey.r, .v.n ir 'XClaiGD iI ...ible (••••, I brid..~ I river), co do 10 viollt..

pareto optimality, which requiNI that DO opponunity or makin. one penon bett.r orr without

makin. InyoDt .... wone ofr ill.rt unutiliucl. Becau.. nobody can or should be excluded
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from the benefits of I public good, consumers would not freely PlY for it and, hence, no firm

would be able to cover its production cost though the market; hence, the market mechanism

would fail to supply I public load, Iithoulh the load would contribute to social welfare.

Thus, a free market will leld to underproduction of public .oods Ind overproduction of

private loods.

Because individual consumen cannot adjust the amount of the public .00<1 they consume, a

market for.it cannot exist or, wh.n it exises, it does not provide the public .cod in sufficient

quantities. This provides a rationlle for mlny lovernment Ictivities limed at providing public

loods. For the lovernment to provide a public lood, it is nec....ry 10 know each individual's

marlinal rate of substitution betwun the public and private .GOds, which would determine the

optimal level of the public lood and (perhaps) each individual's share of the cost. However,

because consumers may not reveal their true preferences for fear that they may be taxed on

the bais of their willinlness to PlY. public .oads Ire usually produc.d or contracted out by

public alencies on the bais of collective decisions and (inanced from ••n.ral laxation. Thus,

althoulh consumers consume the same Imount of the public .oad, th.y pay different ·prices".

wherea in the cae of the private load. consumen pay the same price but consume different

quantities of the .oad.

Nltural resources and the environm.nt involv. lUDy publi, loodl na.inl from

environmental Quality and watlnhtd protection to 1C0lo.ical bllanct and biolo.ical diversity.

Public .GOds nnle in 1.lnphicallCope frOID local or rqio.... to utioul and Iloba" For

eumple, biololiell div.nity is an intlmational public lood sinct it it not possible (or

desirable) to Ixcludl other Dltions from benefilinl from iu conllrvation. Thlrefore. it is

uDnuouble to IXpect such I lGOd to be provided in sufficient QUlntity by In individual

country, in a f.... IIIIIk.t.

C.rtaia loodl Ire "f.meI to • ·publicly provicltcl privati loodI· btcIUII of thl lar,1

IlUiraiDlI COIl usociatlCl wida lupplyi... additional individuals. The rationale for thl public

supply or such loocIs is datir laral _t-up COlli and the hilh (trallllCdon) cOlts of runnin. a

market for these lGOds. Whln privI" loods .re freely provid.d, they an overconsumed.
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Since the consumer does ',10t pay for the load. he demands Ind uses it up to the point where

the marlinal benefit he receives from the load is zero. althoulh the mlrlinal cost to the

society is positive and often substantial. The socill loss from overconsumption is the

difference between the individual's willingness to pay and the marlinal supply cost.' A classic

example of a publicly provided .oad is irrilation water. whose overconsumption involves a

double loss: a direct welfare loss from excessive consumption and an indirect loss from

waterlolliDI resultin. from overconsumption. There is a need for a rationinl system to

control consumption. Three possible rationina devices are (a) uniform provision, (b) queuing,

and (c) user charles. The problem with uniform provision i. that everyone .ets the same

amount reaardless of his needs and desires. The problem with queuina is thlt it requires

payment in waitinl time and rewards those whose opportunity cost is lowest. User charaes are

particularly suited to publicly provided private .oods because URn could be charaed the

marainal cost of providina the aoad which is often subsrantial thouah not sufficient to cover

the total cost of the public load. User char.es result in both impl'OWld efficiency of use and

partial cost recovery. This is particularly relevane to irriaation Wlter pricin.. According to

the World Sank (1915, p. 456),

True efficiency pricin. requires accurate meuur.m.nt of supplies by m.t.rin. the
volume of water d~Ii·/(-.red to individual users. . . Althou.h true efficiency pricinl
may not be alrainablOil, even a noaWW char•• (or irripcion Wlter would provide In
incentive to use it more efficiently. . .

These complications nOlwith.tandin., the pervuive shorta.e o( public funds and Ihe larae

income benefits derived, from· ,Irticipants' in irriaation sctmn.s .u....t that substantial cost

recovery should be Ih••oal in many insrances. Mosl .ov.mmenu, however, have not attained

anylhin. like a fuJI COIl rtCOvery from public irri.ation schemes. A rule of thumb followed

by some .ov.mm.nts is co absorb the capital co.ts, but 10 IStablish water char.es and benefit

tulS at the ltv.1 that in the IU"lIt. will It I.ut recover the operalion and maintenance costs

includin. "pain.

4 What it cosu to supply one more unit of the .oad.
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However, it must be noted that even when there is a marlinal cost associated with each

individual usin, a lood, if the transaction costs of runninl a price system (that is the cost of

collectinl user charles) are very hi.h, it may be more efficient for the lovernment to provide

the lood Ind finance it from leneral taxation. However. raisinl revenues throulh taxes, such

as the income tax, may introduce distortions (disincentives for work Ind investment) that raise

the effective amount of private loods that individuals must live up to obtain In additional

unit of the public lood above the nominal cost.

2.6 UocQmpctitive Markep

Even when markets do exist Ind are very Ictive, there may be market failures in the form

of insufficient competition. For markets to be efficient there should be a larle number of

buyen and sellen of a more or less homoleneous commodity or. It leut. a lick of blrriers to

entry, Ind a larle number of pOtentill entnnts IS In insurance alainst monopolistic prlctices

by existinl firms. In reality, we oblerve economies ridden with monopolistic elements. A

market is imperfectly competitive if the Ictions of one or I few sellers or buyers have a

perceptible in(1uence on the price. Mlrket imperfections IftIY.lrise ror. a variety nf relsons.

A mljor source of monopolistic t.nd.ncin, affectinl so.... retourct rellted seeton such IS

wlter and .nerlY supply. is th.ir cllcflUinl industry COSt f.turi. 8ecaUII of the indivisibility

of the nlCllllry investm.nt, the av.nl' cost of the service falls continuously IS more Ind

mon customers .... served until the whol. awle.t is dominated by a .ial" finn (known IS I

Dltural monopoly). To pnv.nt aaonopolistic practicu. a 10verDm.nt monopoly is usually

established u is usually the cue with utilitin Ind the post service.

Other ca.... of limited competition may be institutional.....I. or political barriers to entry

into certain prof.iou or iDdUItrin; hi.h information cosa; and th. limited .xt.nt of the

marker. a comlllOD proble. in c1e••Jopi.. COualr_ which may result ia olilopoliu NeaUlt

only I r.w finu may .upply the .atin ..rlc.t. A usual monopolistic practice i. to withhold

supplies in order to nile prices. The monopolist's price is tOO hilh Ind his output too low for
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social optimality which requires marlinal cost pricinl rath.r than th. monopolist's averaIe cost

pricin•.

MonopOly is not altoleth.r bad ror conservation. For the wrona r.uon, th. monopolist may

approximate che social opcimum race of r.source extraction. Ev.n thoulh a monopolist is

equally likely to ilnore the environmenral cosr or his acrivities. his felr of depressin, che price

turns him into a conservationisr. This is not to imply that monopOly is I solution co resource

deplerion: repllcin, one mlrket failure by anoth.r does not usually improve weltare.

While monopOli.s are not uncommon, the nltural resource Melon Ire not I.ss competicive

than other secton of the economy. 0 ... marklt whoM ilDperf'ect.iou 3" Iik.ly to hive more

pronounced .rreets on natural resources than on th. oth.r Mecon o( th. economy is rhe capital

mlrker. Ideally, economic Ictiviries Ind business v.nrures thar promill to yield a net rerurn

hi.h.r thin rhe .oin. int.rest rare should be Ibl. ro obtain runell ror investm.nr becluse they

expecr ro elrn enoulh to pay rh. cosr or borrow.d capital Ind .till am I profit. In reality.

this does not always happen. Unl_ rarm.n alr.ady hay••uCraci.nt property ~r capital ISsets

to use IS coliiteral. and unleu rhey und.nrand Ind ar. Ibl. ro m"c ri.id r,plymenr

r'Quirem.nts, th.y clnnor obtai~ institutional credic ICth. loin, rac. 01 inr.nsc. M~t

rlrm.n, beiDa eith.r subsist.nc. or .mail-scall comm.rcial (ann.n, have ICcess only to

non-instirutional credit that co..... wiell hip iDlanlt "., UIUIII, • multiple o( rhe

insritucional rare aDd, more o(ten diu IOC, debilillrinl ."..pl1" mark.tinl Imn,ements.

This mans ruc ,vln iC I projecc is prolillble IC tile iucilUdoaaI nCl or illlll'llC CII, 15~). it

may be unprofitable It the much hi r (ulIIlIy lbove 5Ol') COlt or intormal credit, orren rhe

only lOurce o( (uada For tllellDlJl F r. TIl... un_ tllllOvera_lIc makes colllr.ral-rree

credic lvailable to ....1 tarmen It the iaticuUonal rate ot in..",., many priYlc.ly Ind socially

wortbwhill projects would lOt be uacIIrtlJcIIl.

Then IN It _t twO n wit, t n ud OIlIer nanJ dWlllln have DO ICCIII to

iutitutiona. cnelic. Fine. ' t...n IICUN Iud ti'le wide. die, can _ u

co.laten!; ••i-Meun tidel are DOt ...,tId For the Ionl-flrm iatitutional cneli' reQuired ror

lonl-t.rm invntm.nts luch u laDel improvlment and tnt plandn,. Second, intlnst rate
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ceilinll int'Ddld to help rural borrowers result in the dryinl up of rural cr.dit because banks

are unwillinl to lend at a Joss (rural credir involves hither transaction costs thin urban credir).

lelvinl th. far mar. costly informal cr.dit u th. only r.course ror rural borrowen. Since

informll cr.dit is both cosily lad short-tlrID. rural investm.nts Ir. biued a.linst nacural

resource activiti.s such u tr.. planbn. and soil conservacion.

2.7 MYAPiF pllonio' "primo IOd Hj.h DisaNol Rlln

Natura) resource cOlUlrvabon and IUltainabl. d.velopm.nt ultimat.ly involve I sacriCice of

prlSlnt consumption for the pro 01 futun bln.fia. Ilea.... of ti.... pnfer'Dce. such an

excunl' appun uunncbv, u on. dollar of sacrifice today yields mon thin one dollar

of bln.fits tomorrow. future bln.fia an discount.d. Ind th. man h..vily th.y ar.

discoUDtod the I.. ItU'IC:bv, tllty an. A hilh rar. of dilcouDt may dilcoura•• conservation

Ilto••th.r. Clark (1973) .... Ihowa that I lufrici.ntly hilh mark.t ralt of int.rlsc combined

with a low utura) .rowth rat. IDaY lad to tilt extinction or ..ill. If the marlClt rat. of

int.rest accurat.ly r.n.cll the SOCiety'l rat. of tim. pnf.rellCt, luch .Iunction should noc be

worriso.....Icept for anol~r .rk.1 railure thai lIIulli rrolD the. collbiulJoD of irr.versibilit~'

and uncertainty which .. wiD dilcua IIl1r. H.n .. an coaceratd with tilt possibility that

the mark.t rate or iDII....1 (dilcounl) faill to nlltcl _lOCilty'. aw nte or time pref.r.nce.

A combiDalioD or poverty.....lienee, and rille. whieh .it" .. 1101 apply or IPplill to a

....I.r dlaret 10 die _illy •••110II ...... to iDdivid.... cIri........ be....n the

privall and social cIiIcoul rate.

EDviro....n.. ad ..... _rtaia... (_ below) COGP'" .illl I .lIon and uacenain

Iii..... IIId JIGI'll to adoot .,.ie Ii. IaoriioDi and cIiIcoanl ra" .hich ,.ull in Ihort.iP- die.... ia punait of .....ival or Quick proCi.. II .....IPt_ or Ion,-lInn 'UllIinable

bllllf'ill. At .11I'11.,• ........01 u "" ..,.1 II It ..a, •
............._, preYIiII ia wlaic" rulUl'l II illlJaiM.y dllcouDIlId. TIlt lIIult or

lUCia -.,..- it o....-ooIoi.... til Mcum rIIOUrai led u"ria.baWDI in dIIir

co....rvation lid ""llInlion .hie.. uitilllat.ly IIIcII to Ihli, depletion. n. hi... cOle or runl

.'
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credit from informal sources. in the absence of institutional credit. Iiso lelds to hilh rites of

discount. Conservltion projecu Ihlt would hive blten profitable It 10% or 15% interest rates

are not profitable at the 'OCMI or even 100CNI ntes charled by informal credit sources.5 Allin.

there is scope for lovernment intervention to induce lonler time horizons and lower discount

rates (throulh increued savinas). to relulate resource extraction and to invest in the

conservation and releneration or resources accordinl to the society's true time preference. The

society because or iu continuity and risk poolinl capacity t.nds to be less myopic thin its

individual m.mben.

There is a clar relatiouhip blcween llii. mark.c failure and the ones discussed earlier.

Common prOPiny or open access .xploitation oC resources is equival.nt to the use of an

infinite discount nte; th~t is. future bln.fits sacriCic.d by curr.nt r.source use are infinitely

discounted, errectively usiln.d a zero valu. by the common ·own.nw
, "Iardless of their vllue

to society. This is understandabl. sinc., under open .CCta, no one is assured of the benefits

of his investments Ind conservation .CCOrtl since oth.n have Cree access to the same resource.

Under open Iccess, there is no future: common property is tnnsCo. meet into private property

throulh prom~t c.ptur. and UII. From the individual's point o( vi.w. cQllNrvation is

m.lninll.1S .nd imtional under open accta conditions.

Public .xt.raalities or .nvuon....nw COIU and ben.fits .rt .Iso infinitely dileounted by an

unr'lulattd mark.t reprdleu oC wh.thtr thly occur .t PrellDt or in th. Cuture. Discountinl

also rel.tu to und.rvaluation and tnDIICtioD COlts tbrou.h die .....act oC orpnizad futures

mark.ts.

2.' 1J.Darginly and Bilk A!.nipp

N.tunl resource .........III.Dt aDd CODMrvation is about th. ruture, a rUlUrt which is beset

with UDCtnaiatill ucI rilU. A Ii.... iI IIid to involve ullClnaincy if rDOn than on.

outeo.... is (or is perceived to be) ,.ibll rrom .ny .iV'D actioD. Two typtI or uDcertainty

, Hiah discount rates cut both ways: th.y discoura.. both co....rv.tion and exploitation
proj.cts which require major investm.nts wich rucure streams of benefiU, but on balance
convenation is more adv.nely arrlCt.d because iu beneriu Ire more distant into Ihe rUlure.



36

may be discin.uilh.d: (I) .nvironmental uncertainry arisinl from Cacton beyond the

decision-mak.r·s (farmer's) concrol. e.•.• weather, epid.mic dil'U', cechnololical discoveries;

and (2) mlrkec uncertaincy arisin. from I markec flilure co provide informacion (prices)

reQuired for decisions aft.ccin. chi (utur. (absence o( (ucur. mlrk.ts). Th. lon,er che riane

horizon. chI (urth.r inco chI tucure (orecua nNd co mad. Ind Chi lrelc.r Chi uncercainties

involv.d.

A distinction is som.tim•• mad. bt&WHn unc.naincy Ind risk. A .ituation is .aid to involve

uncertainty it no objeccive probabilicy of each of Chi many poaibl. outcom•• cln be anached.

In concrut. risk is I situltion WUrI the I.n.ral Iev.1 ot probability of each outcome can be

inf.rred. althou.h known problbilitin Clnnot bt precbely wi.nld. In .v.rydIY UI•• I

sicultion is said to bt risky it on. of the outcomes involv. 10IIII to the decision-mak.r.

Thus. the rilk of lou to I finn or I rlrm mlY be d.fined u the probability thlt profits will

be leu chan zero. or Chi probability that r.turns will rlu below IOIIlI -disast.r level- or income.

Risks may be r.duced throulh div.nification of Ictiviti. with .....tiv.ly corr.llted

ourcomes. (·purein. IU one's ellS in on. buk.r- is rarely I .GOd pOlicy). Risks in one accivity

mlY 1110 be reduced by paolin. th.-. with risk. trom ath.r .iadePQd.at &c1i,"ti... WI,er!

risks Ire of I liv.n type (•.•.• ind.pendtnt of the actions of the _ilion-maker). risk-poolinl

or insuranc. mark.1I have ofIt rpel to .xploit t.... l*Iibilititi. Individuals tran:lfer

th.ir rub to an insurance co y by Plyin. In insuruee pnlDium wllich in I perfect

insuruc. awk.t would equal die 'CIminilualive COlli or tilt compuy pi.. the cost ot Iny

remainin. rilk.

HOWlver. DOt aU rillclll'l iannblt. I.unnet mark.1I rlil to ..,.,..r WhlD the outcom. is

aot .llInIII to tilt pOIicyllolcltr. tilt rille arrtell IU pOlicyholcltn in a limilar WlY. or the

problbilititl or 1M Vir•••••• IN dirncult to _. For .lIIIIpli. a rlllll caaDot insure

ililar apiDlI 1M riIk 01 proIi.bWty II ••ucla a rllllCdoa or 1M rl...r·,
actio•• il iI or .Dvi,... UClrlliaty (•.••• WIIlhlr). SimJJarl,. a tIIh rann caDDOt

iDlure illlir apinsl tM rille or u epidemic btcaUII ,ucla riak would a"tct all rarms in I

similar way. which ndUCllch. be.nll (rom risk-paolin•.
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Risks may be objective or subjective. Objective risks are calculaled on Ihe bais of the

probabililY of occurrence of Ihe adverse oUlcome. Altitudes towards risk differ amonl

individuals baed on sociocullural and economic facton. In ,.neral, risk aversion tends to be

slron,er t'monl lower socioeconomic Iroups because survival is at silk•.

While uncenlinty arreClS all sectors of the economy, n.tunl resource sectors are more

seriously .ffecled for a variety of reuons. First, there are more uncerllinties about ownership

and accea to n.tunl resources. second, there are more potential spillovers from other

activiti.s. Third, narural resource investments such u tr. plantinl tend to have much lonaer

I"ration periods than invlSllllenll in alriculCure or industry and, the Ionl.r the .estltion the

mar. th. unc.rtainties and risks involved. Fourth, narural l"IIOurc. commodity prices are

subject to more violent nuctuations than oth.r commodities .nd u such th.y are difficull to

forecut. Lut, most r.source commodities ar. under the coutant threat o( substitution from

cheaper substitutes developed by continuous but unpredictabl. technololieal chan.e.

Uncertainty about the future should make peopl. mar. co....nativ. in n.tural resource

exploitation, and therefore it should work in favor of cOllllnation of at leut those resources,

such U biolo,ieaJ div.rsity, which .n lea Iilc.ly to be substituted by ..rteJanolo.y. Aft,r an,

one reason why peopl. SlV. is to provide th.lllllives with. cushion ..ainst (uture uncertainty,

How.v.r, iDUCurity of t.nun ancI pervuiv••llImaUtill cnall uDC.rtainty about the benefits

from co.....rv.tion u compend to the benelirs (rom currenI .xploitation. For the individual, it

1III1c.. lGOd economic ...... 10 CUi clown .... rONit ud miDI .... Iud to I.Dlnll incom.

which h. can th.n COnlU.. or iDYIII in _n lleun ..tI. From I'" society's point 01 view,

il makes mon ...... to 1'''''''' die lonl-t.rm productivity 01 the resource but both u •

source or inco.. in perpelUi~ ud u iuUnDCI a..inat uncertainty. LiQuiclatinl the resource

bale on the .... 01 sIIon-flnD ecoDOmics male. 1_ ....... in the I~ce or unc.rtainty (th.n

uDder certlillry) if lUCia ICtioa iI·... imvenibll.
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2.9 Irreversibility

Markee decisions aboue ehe future (such as consumpeion vs. invescment) Ire made wieh ehe

beu Ivaillbl•• yet incomplete informacion about future developm.nts. on the wumption chat

such decisions cln be reversed if th.y ar. prov.d to be unwise in the Ii,he of new

information. This usumpeion of rev.rsibility does not hold in many d.cisions involvinl

natunl r.sourc.s. Consid.r the choic. betw"n pr••arvin, I 110piCII rainforest with some

unique features and d.v.lopinl the sit. for 10llin, and minin, conclIsioDi. If the social

benefits from d.v.lopm.nt IXcHd the social ben.fits from collltrvation .ven mar,inally, we

should choose loUin, ad minin, .xcept for the flct that coDllrvation is flv.rsible. while

10llini and mininl Ifl not. ChOOlinl 10Uini and mininl rOrKlOIII our option.; if w. or

futur. I.n.rations wer. to have a chanl' of mind th.r. would bt no way to reproduce the

uniQu.ness and authenticiey of the orilinll tropical forlSCi and Iny specill that became exeinct.

In contrat. choosinl conservation prtllrvtl our option to flV,,, our cltcilion. Clearly. there

is • soci.1 valu. or shadow pric. ror the prtllrvltion or optiODl. tllou'" it iI dirficult to

.stimat.. How.ver. there ar. rtllODi to ravor I -hilh- value. On ti.. one 1wId. technical

chanl' is uymmttric: it .xpands our ability to. produce 4»rdiAlr)c ....... 1M producr= of

d.v.lopm.nt. but dOlI Iietl. to improve our ability to produce natural .nviron_nll. 'he

products or conservation. On die odler hand, coftlu.r pnr.,. lind to shirt in favor of

environm.nlll servicll ,.lativ. to ordinary loodl. In coacl.-ioa ,. economic decisions

hay. an imDIct oa tbI Dltuna .ay&roa.al dill is bodl UIICIrtlili and irnwnible, th.n it a

value to nwni... an OPtion to lvoid till i..... (Fisher IDd Krulilla, 191').

3. Polisy f.ily•• I ,lip, to InVimaNO.1 PuAd'lipp

TIlt tlDdeacy 01 r.. marbll eo rail ill till allocation aad .rrlCilnl _ or Datural resources

ud till .ayim_at ... u CIIIPortuaity and proyidtl I ntioult 'or IOVtnllMlle

illllr¥eatio.. lUI ie is I al CII ", eoadidol, lOt I lutrlc.ae oat. TIlt .rtieilal conditions

an dill (I) die IOYlflUlllat iacarwadoa outPtdolllll 'hi .rk., or i.prov. ill runclion. Ind

(b) thl btn.ritt rrom luch interv.ntion .xcHd the cOla or pl.nninl, impl.m.ntacion Ind
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enforcement u well as any indirect and unincended cose of distortions introduced to ocher

sectors of che economy by such interventions.

Id.ally, .ov.rnm.nt int.rvention aims at corr.ctin. or, at lut, mitiliitin. market failures

throu.h taxation, relulation, private incentives, public projects, macroeconomic management

and institutionll reform. For eXlmple, if the market fails to IlIoclte land to its best possible

use because or insecurilY of land ownenhip, the indicated .overnm.nt intervention oUI~t to be

the issuance of s.cur. lind tides throu.h cadastral surv.yS, land r••ittntion, .tc., provided che

ensuin, beneCia exceed the cosa. If on th. oth.r hand, the mark.t faill to Illocate land to ics

best pouibl. use because of s.v.r. floodin. due to upstrlllD defortlration, th. ,overnment

ou.ht to explore the COSti Ind ben.fits of taxltion on UPStnllD louin. Ind/or downstream

a.ricuiture Ind the use or the procHds to subsidize upstrelm reror.sration. If economic

anliysis thlt considen IU costs Ind benefies involved concludes that such In intervention can

make both upstream lo••en/shiftin. cultivlton Ind downstream rlnn.n beuer off, and no one

else wone off (includin. the .0vernlD.nt tr,uury). it would be I policy flilure not to act.

Such an intervention is not I distortion, but a miti,ltion or cornetion o( I disto"ion

introduc.d by I Clilin. mlrket.'

In practic., however. ,0V.rDIDIDC policies c.nd to inuoduc:e Idditioul distortions in the

market (or nlcural resources ndler than correct 'lisbD, 0-. 1111 fIIIOns Ire mlny Ind

varied. Finc. cornetioD of IIIfk" railun is nnly tilt IOIe or lvea the primary objective or

.overnm,nt int.rventioa; otller objectiVII luch u utioDll _uriry, lOCiII IQuiry,

macroeconolDic Dt IDCI poU&ic:a1 Ixpedi.ncy may dolDiurt. second, lovernm.nt

iatlrvlatioa oren uaiatlDdtd CODIIQUlnCIS lad un(orllta or uDCltnsumated sid. e(Cecu.

Third. policies luch u mbtiditl ud protteuoa 'laiM importl or competition. oft.n outlive

their Ultfuln. "'UII tlley blu_ c:apicalilld into .,..,..' .xpectations Ind property values,

creatiq vestld iatlns. dial dIIir nmoYll poUtic:llly clUTicuit. FourtlI. policy

ie.rveario. tlnd to ICCU..U lid mllnet widl _II other ia lubtle but pro(ouad WlYS to

distort privati inc.ativ. lway (lOll lOCially benefICial Ictivititl. 'lully, poUci••ha. In

, H'N." in In policy analysis. w, ..sum, IWIY ·second besC· problems.
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seeminlly unrelated to natural resources and the environment may hive more pronounced

effecu on che environmenc than environmenral and resource policies; for example, capical

subsidies, cu and tariff exceptions for equipment, and minimum wale laws chac displace labor

lead to increased pressures on forese, marlinal lands, coutal Ireu and urban slums, For

example, in Ghana, a IroSlly overvalued uchanle rate resultinl from macroeconomic

mismanalement has a) nullified whac otherwise wu an efficient forest policy, b) acceleraced

deforestation by exacerbatinl poveny, and c) foiled r.forestacion by maleinl reforestacion

incentives irrelevant (see Cue 16).

Thus. environmental delradation results not only from ov.mlianee on a (ree market chac

fails to function efficiently (mark" r,ilyU). but Ilso (rom loveram.nt policies thlt

intentionally or unwiuin.ly diston incentivlS in flvor of overelploiration Ind a,linst

conservation of vlltllble Ind scare. resourc.s (pgUsy r,ilyU).

Policy failures may be classified into rour buic types:

(I) Distortions of oth.rwise W.II-ruDctioninl mark.ts Ihrou,h CUll. lublidill. QUotas,

"Iulltions, in.ffici.nt stlt••nt.rprises. Ind public projects o( low .JConomic recurn and

hilh environmental impact. This is a CUI of -rixiq wal is IIQJ brolc.n,-

(b) failu,. to couid.r and internalize lilnilic:ant .nviroD_nlll lateraalitill (lid••fr.cu) of

otherwise Wlrranted policy iDtelVlDtioU. For ellJDpll, 'ereili., and PlSticide lublidies

.y lllve a userul roll to play iD .ncounlial r......n to adoot DeW hilh-yi.ldiDI crop

vuietill. ID ..Iectia. the IYI* 0( Iertililln and Pllticidll 10 lu_WiIe aDd iD ..UiDI the

llvel IIId duntion 01 tile lu..lely 1M ."ect OD r n' clloicl 0' other inputl <maDure,

IOU CODIInatioD, w••diD•• irriIatioll, .Ie) and OD productivity lhould be

ractoncl iDe Mo.-ver, tile daI orr.l11 rrOID CODtllDinltion and .utrophication

or WltIr fIIOUI'c. from 0 and runofr lhould be consid.red and mitlpted by ..ttinl

a lower lublid, ,•• IMr. period IDCI pra.o'iDI IOU eoeMnllioa, orpnic r.rtil_n Ind

_tepa. I*t - , (IPM). 'or .'......l "do••• ia lt1 drive ror riel ..Ir-
lurrlCiIMy .... provided lublidiel (I~ or tilt retail price) ror I vuiety or

Pllticidll. Subsidies led to OvefUII which. in tura. led to llvert reduction or the predators

;
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or the brown blanhopper which thr.at.ned the country's achieved s.lf.sufficiency in rice.

In a dramAcic move, chi ,ov.rnm.nc turned what wu threat.nin, ro be a policy failure

into 2 policy success by aboJishin. the subsidy and promotinl IPM at lower cost (see Case

5).

(c) Policy iDterveDtioDS that aim to correct or mici.ate a marker railure but end up leneraring

a won. outcom. thaD • fr.. aDd railin. mark.t would hav. produced. It must be

recolnized that market failure dOlI not mandlte lov.mm.nt int.rv.ntion; it merely

sUII'srs the pOssibilicy that such intlrv.ncion milht prove ben.ricial. In so_ cues. doinl

nothinl milht be the besr policy ir iDr.rv.niD. would 1Uk. manen WOnt. However, in

most CUtS the problem iI not that no action is indiCittd, bur that the wronl action is

beinl taken. For exampl., if the rrM mark.t rails to contlin d.roresllcion because rhe

ioresCl are open access raourc. and tb. n••ariv. txt.rnalili. or dtf'onstation are not

internalized (plid by the partin rtlpOnJibl.). I .ov.,._nr inrtrv.ntion iD the form of I

louinl bin is unlik.ly to be .rreceiv. SiDC' (I) hi.h.r priCII .re Iiktly to stimulate iIIelll

1011inl. and (b) cODcessionaires may 101 i1....lIy to recover sun!: costs or they mlY

Iballdoll their co....rvarioll to .8CrOlChm.llt Ind sluh-aDCI-bum activid.., u ThaiJand is

diJcovtrilll rollowinl tbI Juuary 1'1' loUial bID ia NIPOIlII to the Cltutrophic

landJlidn or Noy••ber I'll (_ e- J4).

(d) Failures to illtlry... i. railial muk... willa such ' ",ado .,. cl.rly notded to

improve the runcdonia. 01 ..,klr lid could be t ruUy jusriFied by the

.xpected beurill. For ••••p it would III" I policy raDun ror till lov.mmenr or

naiJaDCI lOt to uadlrtak1lO IlCUn Iud d to i. t.,.,n, whln it was established

ChaC tilt COlt or Ii_...., pera.ta,,·n- thla 1«*) or tilt pottntial benefits

(_ CMt IS)••y ia.".." ia tilt IIIId marlc.e to ...blllh _ure Pl'OPlrty ri.hCl, I

prtCOaclido. tor .....r ..,kI.., tilt IOvenIDI.t .... tuned ••rlcer railUN into

• policy IUCCIII. In COIItrMt. iInaacI or 25·,., ...,,... or rdI..Ip· rllbu to

ICIUlrtln o. pubUc .... ia neillacl IDd eM PIillippi_ it • ....t ure that dOlI nor '0

to ChI rooe or tht proble.. It is Uk.ly co niBllilic. continutcl .ftCroIchm.nc without
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silnificantly improvinl rann.n security of "wnenhip, accea to credit and incentives to

invest. Such hair measures ri.k turnin, a market (ailur. into a policy failure of possibly

Ire.ter dimensions.

To sum up, policy failure. include both the railure to intervene when necessary and

beneficial and the failure to refrain from intervention when unnecessary and detrimental. The

policy faUures which lead to environm.ntal d.gradation nnle from poorly desilned public

projecu that rail to account ror lMir environmental imPica to structunl adjustment pro,rams

that fail to internalize or at lau, cushion their .nvironmental rtptrcuuionl. Policy failures are

not the exclusive domain or .0v.ralD.nll. Development usiltance a.encies, throulh their

project and pro.ram lendin. and poliey dialo.ue, may introduce or Izacerblte a policy failure.

For eumple, liberalization u pan or a structural or IICtonl adjustment Joan, in the absence of

secure property ,i.hlS and other IIpI roundations or mark.tI, liliy simply transform a policy

railure into a market railur., an OUICOIDI not uncommon with African libera'ization pro.rams.

Policy railures may be c....ir.. into dint .roupC

<a) Project-relattcl policy raUu,., lIOICially project IIlection on .he bail of financial

appraisal or narrow ICOJloIDic YIiI dial"" ralli••lIviNnftltntal ellternalities.

(b) Sectonl policies thai i.nore Jo ,. COltS ucI i ntcloral linkqll and spilloven.

Steloral policies IDlY in turD .. divided ill. qricuJtural ad JIICIUllriaJ policies or even

1D0re unowly illiO lIad poUey, ..., I'IIOUIa polley. ,... policy. n....'ies policy, urban

develop...t policy, iIIcIlMIriII _Iio. policy, ••

(c) Macroeconomic polieitl ......i.... IIcIc aicroIoudatioDi (••••• liberali.lion in Ih. absence

ot ru.etioaial-.rll••) 01' lIMn lipiI"lCUl nviroamt." CO",UlDCII (••••• Ih••frtel

ot hip ia..1 n •• overvalued .Ie...... n. or ....ive bonowinl on nltural rtlource

_lItioa).

3.1 Pnlject-I'layd PsUn f.II••

Projecl polieill nr., 10 bolll public ad priva. pro.. W. will dilcua public projects

(inl. Public projectl a,. • pOlI., iDItrU_nl or loven.nl in"Mnlion '0' milil.linl market

.
•
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failures (e.•.• provision of public ,oods such as roads. utilities. parks. etc.). but if used

inappropriately. can become a major source of market distortion. First. since most public

projects are financed directly or indirectly from ,eneral tlxation, they tend to crowd out

private investment as well u to redistribute resources. This is justified and beneficial only to

the extent thlt public projects ,enerate hilher economic/social returns thin private projects.

Second. public projects. especially in developin, countrie•• tend to be very Ilr,e both by

comparison to privlte projects and to the size of the economy. Because of their sheer size and

their infnstructural nature, public projects tend to have non-marlinal impacts on both the

economy and the environment. Therefore, talcinl pricu u liven and ilnorin, environmental

and social impacts is not appropriat•.

Infrastructure projects such IS roads and irri,ation systems oft.n have environmental impacts

that extend far beyond the physical displacement o( natural environments and Iny usociated

spillovers. For example. the environmental implct of road constructioa throulh an undisturbed

foreSt is not simply the forest cut to make room for the road. or ev.n the damlle to the

environment from road traffic and air pollution. Th. sinlle Iarl..t .nvironm.ntal impact

com.. (rom the increu.d encroac~m.•"t .or colonization or th• .rora. (ICi1italld by the rOld, a!

the Trans-Amazon Hilhway throulh Accrt lad Rondonia amply d.monstrated.

Two Other eumpl.. com. lrom Tbailand. Only (it.n )'lin alo the Iow.r Northtut reiion

of Thailand wu cov.red with ulldillurbtcl lomt. n.n tilt a.. wu made acc.uibl. by the

constructioa o( a major hilhWlY. Accontinl to Thailucl·. Nadonal EcolOmic ud Social

Dev.lopm.at loud (1912. p. 233~ -unci_ lum.n... lrom lroulld the a.. and ....wh.re

hay. moved ia ud cltIrtCI die Iud tor cultivation. reluldnl ia tilt destruction o( (orest land

(and Wlttnhtdl) 01 '.21 lDillion raj (Oat million ha) betw.n 1'73'and 1977. n. sporadic

ial.ilratioa to cleu ... land tor cultivation .... liv.n binh co 311 vii..... in the pUt aine

YIIII.- Today. 1M .,. is totally de••ttd by winilalioD IIId IOU .rGlioII that male. botb

tortscry IIId qricultun u...lliaablt. Had privati ucI communal propertY rilhtl betn iuu.d

belort tilt openinl up 01 till .... bolla qriculturt ud rOreltry could be IUI.iabl•.

Anolh.r exampl. comes (rom tilt Nam Ponl multipurPOlt rtltrvoir-inilation system
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conscructed in 1966 in Northeut Thaillnd. In I strikinlly simhlr flshion to the hilhway. the

watershed area of the reservoir hu been subjected to very hilh population increases both from

people who wIre displaced from the reservoir area and from people attracted (rom other areas

to the reservoir. which unexpectedly developed a productive fishery with more that 70 rdible

species. The innux of people into the area led to rapid deforestation of the open access

watershed, increued soil erosion and sedimentation of the reservoir wirh adverse effecrs on the

reservoir fishery and reduction in the outputs and ben.fits from power I.nerarion irrilarion

and nood control «(or (urth.r details see cue 13).

It is euy hert to blame population lrowth, rhe proximate not the ultimate cause of

deforestation, and prescribe population control. But this would amount to little more than

treatment of symptoms, sine. in borh the cut of the dam and the cue of the hilhway, the

i ,'11uI of population would have not tak.n plae. to the d'lrH it did in the absence of rhe

~,oject. Prnc:ribinl population control u a rem.dy to a probl.m Clused by poor project

.,I~'nninl, by failure to ..tablish secure propeny rilhtl over a,rieultural and forest lands, and

,:If failure to reeolniu IxtlrnaUti. and int.rnaU. the environmenul cost of the projecr is

li"1t1mOunt to arauinl ehae no man.r whle the mark.t and policy r.iluttl involved, withom

PIOple thert would have btln 110 problem! In any CUI, Thailand over the puc 20 yean has

~'nder,on. lbI IDOSt spectaCular reduction in population ,rowell 01 uy counery. from over 3CMt

in thl late IMOl to under I.'" today throuI" voluntary incIntiv.. Iducation, Ind economic

,rowtll. Ie ia true dlat NordllMt 1'IIaiIIDd co2ltin.... to be relatively .....Iy populae.d and

poor, but tbia ia IIOt bIca.. of IaiP populaeion lrowth but blcaUII or slc.wld economic

lrori (centered ia till central bIioD), berrien to IDObiliay (iDIICurt land o....nhip.

inappropriate ....tioa polic,) IIICI dillOrIId IIClor mark.ts dial ravor capilli intensity in

industry al die .ape_ 01 labor ••plo,..nl.

A~ lCOIIO_tric lhIdy 01 ....~ 01 derOlllCItion ia Non....t TIuliland hat round thae

popuIatioa ••iay (. diltiaet ,.. populatio.. po....), poveny, aad iarrattruetun (both dams

aacll'OIdI) • WIll • ecoaomic __lives (wood lad croo prices) played I silniricanc rol. in

d.rortltation (P1nayotou Ind Sun.....n 1919).

...
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Public proj.cts are usually justifi.d economically throulh cost-benefit analysis, which in

principle should consider all social benefits and costs, monetary or not, quantifiable or not.

Project level distortions or biues a.ainst efficient resource use, environmental quality and

sustainable development arise ror one or the followinl reuons: (I) proj.cts Ire selected based

on financial appraisal (cuh nows) or narrow economic analysis (shadow pricinl some inputs

and not others); (b) the social ben.fits and cons are too narrowly derin.d in space (excluding

ext.malitits) and in tim. (.xcludin. lonl-t.rm .ffects); (c) th••nvironmental erfects are

unforesten at the desiln sta.e of the project; (d) the environm.ntal costs are roreseen and

appreciated. but it is difficuU to masure and .valuate th.m; (.) an unduly hilh social discount

rat. is used; and (f) the irr.venibility of project-induc.d chan... in th. environment is

ianored or not properly handl.d.

While difficulci.. remain, sophisticated evaluation techniques hav. been developed in recent

yean for eVlluatin. environmental IJlI.rnalities Ind incorporalin. them into COlt-benefit

'analysis. Similarly, m.thods, such u the -safe minimum standard- (SMS) approach, have been

developed Cor deaUn. with irreversibility. As to the discount rate, two points need to be made

here: (J) the discount rat. does not discrimi"ate a.ainst .nvironmental ~nefits._ U but

a.ainst 10n.-t.rlD ben.fits which may be dev.lopm.nt ben.fica; and (2) til. discount rate is a

public policy param.ter whicll CID be CIIOMA to prolDOt. a 10D.er-CtnD perspective u lonl IS

it is UItd consist.ntly and with full appreciation or tilt (act dlat til. Iow.r til. social discount

rat., COlDpand to til. market discouat nte, tilt 1D0n priY'lCt iDv.tllltnt will be crowded out

by public projectl. (For IDOn details OD analYtical approaclles to be UItCI und.r various

circulDltuees iD die tCODOIDic ualysis or projects, .. AID Manual ror Project Economic

Analysis, ,PC, October 19'7).

A major poUcy distortion 11 till very .mphasil on projectl u oPPGMd to policies and

......... ne aaplluil iI • c,*-in. betw.n projectl ntMr ..... OD .kiD.........r

UythiD, ...... to be doH ia a liVID rtIOurce ana. SiaUarly, till .lDp..... is on _i.nin.

IIICI iIIIpltlDtntin. ItW projectl n ....' ..... OD .Ylluatin. IIow well projectl have rand in thl

pUt. Ro••rs (19", p. 7) dtlCribtl tllit bia. in .h. CUt or Wlter r.aurc. policies very aptly:



46

In most countries the frlmework for interrelating nltional economic policies with water
resources policies has been collapsed down to an Iccountinl framework whereby the
possible investments in the wlter sector Ire analyzed project by project. These projects
are added tOlether to mike I portfolio of investmenu offered by the technical 'Iencies
to the planninl commission u thf! investment policy. The planninl commission then
responds by checkinl to ste if the overall rlsources d.mlnded can be met from the
IVlilable current. or projected. economic rlsources. The pllnninl commission then
either recommends chln.es or Plsses tilt portfolio on ro the executive for approval.
Dependinl upon the country. and rhe rime and resources available to it. rhe planning
commission may. or may not. check for consistency betwHn the warer sector Ind the
other SlcctOrs of the economy.

Pllnninl Plradilms such u the above can be Quite eff.ctiY, if rhl plannen hive sufficient

time ro 10 back and fonh betw"n the sectors fWO or thrH times before stappin. rhe process.

In practical planninl situltions. howlver. sufficient tim. is not available and one is left wirh a

one-sided. one-directional analysis -- the impacts of a sector (or parts of it) on the economic

policies Ire usessed but the revI'" is typically not done. Th.r.fort. rtll IISISSments of the

vllu. or inv.stm.nu in the wat.r Hetor art never .fftetiv.ly compand with those in other

secton. Th. enormous investm.na in irription syst.ms w.rt not ...n in the contellt or I

nltionll developm.nt policy. or .v.n an I,ricultural or Wlter policy. Oth.rwise. the prorection

or rhe wlrersheds Ind rh, provision ror syst.m lMint.nanc., water distribution. and drainale

would not hlv, betn n'llteted. Similarly. Hln in ChI cont.xt or a national or ru,.1

d.velopm.nt policy, th. construction or road infrastructurt throulh rortla without prior

clariricadon of land rilhtl shouJd DOt hav. IlIe.n pllce.

The biu for or apintl projeca u opposed to pOliei. is DOt unique to lovemmlnt II.ncies.

Environl'Dlaral ,rou.. have lOCUIId oa the .ayiroa_nlll duIqt caUllcl by projects such as

Nam Chou CuI in Thailand. the Manuela project in lad•• anca thl Tucurui Dim in Brazil,

rather than the _Ive 1IIIf1c.1 lliI..,. and policy djstonionr that ItId to whollAl. destruction

of Dlrural alld ......tioB or tilt ..viNllmtnl.When projlctl aN ...n u pan o( In

ovenll cltv policy. _y 01 will. IN now uDICCOualld '1lImalititl would be

in.run_ uc~ 01 .... "'._•••-••vlroa_I' COin.....ved. MaDy dlvelopinl

tCOIIOlDiII an Ilf lro. tlMi, .mell•• production lrontier. I. it ..-JbII .... I.lbl. to

produce mort cllveloplDlat lad betll, ~Dvironm.lntat thl _IDI Ii. by cornelia. marle.t

"..



.
•

...
47

railures Ind eliminatinl pOlicy distortions. It is in this contut thl~ public projects should be

planned, desilned, and evaluated.

3.2 Fgrest Pglicy failyres

Forest pOlicy is an excellent eXlmple or I resource-specific pOlicy thlt needs to be

overhluled if the link between scarcity Ind prices is to be reestablished. If indeed we are

rlcinl a Irowinl scarcity of foruu, for'lt product prictl Ihould be risinl 10 Ilow down

deforlscation and acc.lenll rerortltation. At presenl, not only an mOlt (or..1 produces and

servic.. not pric.d. bUI IVla timber which is an inttrDatioDllJy tradabll commodity is priced

below its tnae scarcity valul due to implicit and explicit lubsidi.. and iastiNtioDal railures.

Uncollected resource renu, lubsidized 101linlon mlrlinal lad rnlill fo....t lands, Ind

volume-baed taxes on timber removal encou"I' hilh lradinl and dtltructivI 1011inl. Forest

conctlSions Ir. typically too Ihort to provide inc.nlivtl ror coftMrvacioa and repllnlinl.

Failure to valu. non-timber loodl and services r.sults in exc..i"e derorestation, connices with

local communities, loss or economic value and environm.ntal damal" Promotion of local

proctlSinl o( timber ort.n IlIdJ to in.ffici.nt plywood mills, .XCIII capacity, waste or

valuable tropical timber Ind loa of lov.mmlnt rlv.nUII. Replantinl subsidies orten end up

subsidizinl the cODvlnioD or I valuabl, naNnl rOrllt to iDlerior moao-.pecits plantations,

with thl aaociatld 1_ or the value or both trooical hardwoods aDd biololical diVinity.

CODClrDI over npid n. or .rO....cioD aDd llow ra.. or repludDI hav' liVID rist to

export baas aD unproc dlDber by troPical timber proclucen luch u Thailud. the

PhUippi.... ad lIIdo ia. 1"IIIe primary motivatioD iD nailaDd ... bien the couervadon of

(oren nIOUICIIIDCI. i. lacIo_" ID iDc"" in vaI ·.dded throulh domtltic processinl Ind.

by implicatioD. ronst __MdoII. TIll 101 ,xpon haVl larply rliled to llow

cWo,...do. ia all ............. .. 'Dei"" ud die PlUlippm., i 1 Jouial IDcI

cillrial or Iud ror PI,.....t lid DJl'liq cultivatioa coatia.... u tId. la lIIdo....ia. the

i.rne.a. ad ,.e.i" pra CllliDI capecity ltimulated by the 101 I.port bin .... lid to

loalinl rattl lbovi the pre·... IIVlII.
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Followinl the cltastrophic landslides Ind floods of last November thlt hive been attributed

to deforestation, the Thai lovernment introduced an indefinite louinl bin. This is a well

meant and popullr Iction. However, unless it is supplemented with effective enforcement and

forest manalement, it is unlikely to sucCHd in stemmina the rate of deforestation. Illegal

IOIlinl, encrolchment Ind shiftinl cultivation Ire likely to continue and even intensify in the

absence of the 10llini concessions, becluse populltion pressures, paverty, and incentives for

openin. lind for Ilriculture have not cllanled. Nor has the ,nforcement clplbility of the

Deplrtment of Forestry, which is the le.al owner of these foresu. Already, there hive been

(controvenial) repOrts in the local press thlt the rate of deforestation increased followinl the

imposition of the ban lut January (SH Cue 14).

3.3 Land Policy failures

Insecurity of land ownenhip is the sinll. most Itvere mlrk.t GILIIl policy failure in

developinl countries. It prev.nu the optimal use of land Ind leads to the d••ndltion of lind,

wlter Ind fortlt resourctl. Insecurity of land own.nhip taktl many forms: (I) totilly untitled

land, the result of forest encroachm.nt Ind SQuatt:na; (b) land und.r unclear, disputed or

multiple ownenhip; (c) lind und.r shan-term I.... or t.nancy; (d) land under unc.rtainty of

imminent or lile.ly land r.form or appropriltion; (.) land under usufruct or stewardship

certificat. that art not ind.finit. and In.f.rabl.; IDCI (0 Iud oW'DInhip that is tied to

compulsory ltat. Indin., prie:t controll. and forctel cooPtrauva tbrou.h which the ·owner· is

forctel to buy iaputs at hi....r thaD marlctl prica aDd to .11 OUIPUII II Iow.r than mark.t

prices.

Unaidtel or iulcunly·lllld. laacI it commonly found ia till Philippia. Ind nailand (th.

result of swield•• cultivatio.). ia Indo... (th. raull or SOOfttllllO. 'milralion), in Burml (in

ar.. outside coellOl 01 1111 ceanl .0v.rnInlDI), in N I (a I Nlull of mi.ration from

.... lailll 10 Terni)..... ia Africa (lri... Iuds). No _lilatiVlly ....1

lipificaal rOnD 01 illllcurity 01 .aun in till Plailippi_ IIId $outll AliI it reDlDCY. Whil.

oWDIn IIId reaua wida nIIODlbll lICuriay do aOI ... to dire" ia ....ir willin.... 10 adopt

innovations, such as a.w vari.dts. r.rlililln and pesticides for Innual crops, th.y may have
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dirferent auitudes towards lana-term investments that enhance land productivity and

sustainability over the lonl-run such as irrigation and drainaae structures, land terncinl, tree

crops, etc. (World Bank, 1985, p. 91).

A clusic example of mUltiple or unclear ownership is provided by some '00,000 tanks and

ponds coverin, 70.000 ha in land-scarce Bansladesh that remain lar.ely unused despite an

apparent hi'h potential for fish culture (Khan. 1989). Widespread multiple ownership

a.,nvated by inheritance is suspected to be a major constnint (FAO/UNDP 1977). Similarly,

open acc.II pastures are clearly an extreme cue of mUltiple ownenhip but communally

manaled lands or pastures arl not if the community hu sufrici,nt cohesion. social

or,aniZidon, and leadenhip to IIIIk' decisions about optimal UII. This is why communal and

tribal land in Papua New Guin.. (II' Case 10) and in para of Africa dOlI not suffer from

insecurity of ownership while in other parts of Africa insecurity is pervasive. In f.ct. there

are examples from Northern Thailand, India and Kenya and sev,n) other African countries

where tribal land in one viii••' is mlnaled almost IS if it is owned by a sin.le individual,

while in • neilhborina villaae tribal land is exploited IS no man's land, with the known

consequences of the -tn.edy of th' commons.-

The lack or security of own,nhip ov,r land constitutes I serious obillcle to rann

investments necessary ror divlnificauon. iDt.nai(ieation. ud iDCNllld produccivity. Untitled

lind is not accepted by rinaDcial ilUtitutioftl as collarenl ror cndit (orcinl (annen into the

hilb iDe.nst nil informal cndit "'k,e. which 1liiie. (..... mV.blllnu unpro(itable (Feder et

II 1916). n.' risk o( .Yic1ioa, however lmall. Idell In .1.lIItnt o( uncenainty thae (urther

discounl. iD~tIDIDU in Iud improv'lIltDII Ind soil co....l'Yltion. Unclnainty, lick or

ICCIIS eo iUbaudonal credil, and .y ICC... 10 public (ONl' lind combine 10 bia. a.ricultural

dev.lopmene apiale inleuificalion on ,.isdnl lands IDd in ravor o( .xpansion into new Iinds.

nil ... to .DCIGIC.....C01 I.. I'IIOUICII IhI,.by _lIdn. (Orlll .-oUrcel ad increuin.

1M _,OUIII o( lind uncllr cultiViIioa. Monover, iftllCurity o( II;Dd IInUN Ind tilt conHQulnt

lack o( ... to endil b.. cht croppinl l,.tl8I in (Ivor of unul Crupi lucb u com and

cassaYi lhal I.ntral. I Quick filum II the 'IPIftII or Ionl-term productivity. TNt crops

[
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which may be mor~ profhable ov.r the IonI run and IrQ certllinly more protecrive of the soil

and. rherefore. more sunainable are discoun.ed by insecurity of ownership. uncertainty and

lack of cr.dit becaus. of th.ir lonl I.station.

Th. importance of s.curity of own.nhip for invnrm.nt. lonl-t.rm productiviry, and

conservation cannot be overflmphuiZICI. Th. World aank (1915). baed on irs ~O yean of

.xperi.nc. in Iindin. for alricultural d.v.lopm.nr around rh. world. hu conclud.d rhar.

"How rum.n usa land is lnady affected by the d'lroe o( Itcurity o( land-r.nure -- with
respect ro such marren u duration of user rilhu, cllriay of land rilhu. ability ro sell rhese
rilhU or to pus th.m on to auccttdinl I,n.ratioftl. and ability to obtain compensarion for
inveszmenu. A rarmer with uncl.r. insecur•• or short-rerm renure is more likely ro "mine"
the 1ID~, rhat is. to INk muimulD shon-run production pins throulh crop rotations Ind
other pra,:~~es rhet mlY de.rad. the biololical and physical QUilities of the soil.·

The larl' percentale of alricuhunl land under insecure r.nure in Thailand. the Philippines.

Indon.sil and plru, of South A~ia Ind Africa is panly due to the open. KCtll ltatus of puhlic

forest lands. In the absence of .nforcement of srate ownenhip. forell lind hu been effecrivel)'

made aVlillble for ilricuJtural expansion free of chlrl" As an. unpriced resource. foresr land

for alricultural expinsion is in hilh d.mand and increuinlly .hol1 ~upply II the limirs of the

land frontier Ire beinl approached. Yet. in the Ibltnce of secun Ind transferable titl.s. an

efficient land mlrktt for encroached land fliled to dev.lop, Ind consequendy, increuinl land

scarcity did Dot lead to hilh.r pric. ud incrtUtd land co....rvatioa. nUl. w. hlv, a dual

failure of the mlrk.t to brinl about the .ffici.nt Illocation Ind use or land resourc.s. first,

In IXcllliv, acr.I' o( COfllt Iud is beinl cland ,v,a ..... iu bIIt UII is in (ore.tty rath.r

than in IlrieullUre. Second, clllnd ...d is ftot UItcI .ffici.ntly because or the insecurity of

own.nhip discUIIICI IIllilr. ....ver, the availability or rree IaDcI discoun•• land

investm.nt .v.n o. 1ICU..ly 0"" JudI btcaUil it biutl "lativ. prica ia rlvor o(

'Jlttnsification ud a..iut iD.alilication.

I.-urity o( IIIIcI ••u ~k of ... liD credit hi" bodI 01·(... IIICI orr-rarm

.nvu..ntal COllltQu dial Mult il turdllr ncluetio. or productivity. The OD·(1I1II

••viro........rrecu a.. soil 'IUIioD, Dutrie.t _hiD, ucI ....rlogin. lIIuld.. (rom

illldIQUI.. i.centiv. (ucI rundl) to i.vest i. dniaa., and soil coUlrvatioD practices. Th.

orr-farm .rrecu are (urth.r .ncroachm.nt of IIIIr.inal lands and war.nhtds because of
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inability to maintain yields on uisrinll agricultural lands. This results not only in loss of

valuable forest resources but also in soil erosion and sedimentation of downstream irrigation

systems.

Oiven these detrimental consequences of insecurity of land ownership on land productivity,

on the ownen income and wealth. Ind the Quality of the environment. ,overnments have a

critical role to play in improvinl security of ownenhip. Empirical evidence (see Feder et al.)

sUllesu that the benefits of providinl secure titles far exceed the costs. Unfortunately, well

intentioned lovernments have been exacerbatinl uncertainty and insecurity by talkin. about

land reform rather than effectively carryinl it out whUe iporin. oth.r politically more

acceptable and economically more efficient means of improvinl land distribution (e.•.• land

tUition). Oraduated, pro,ressive land tllation hu been effeceively used in Japan to effect a

land reform without creatin. the kind of uncertainty that paralyzes lonl-term investmenu in

the Philippines today. Moreov.r. since much of the wealth in developin, countries is held in

the form of land, and land value benefits from rural infrastructure. such u roads Ind

irri,ltion. it is possible and appropriate to use land taxltion IS the principII source of

finlncinl of the operltion and maint.nance of rural infrastructure. At Dresenr. land taxes are

nominal and lirtle or no tax r.v.nu. it derived Crom lind. partly blc:ause of the lack or

inadequacy of lind cldurre. lack of enCorc.m.nr and v.ry low ru rat•.

Well-m.ant .overnm.nt policill thll limit property ri.hll 10 Cixed-I.nn use rilhts, Ind

prohibit their rransCerability or til till lind Irantid throu." IIDcI refonn 10 Itil. tradin.. price

controll or forced coopentiv. crate unnecallry uncertainty Ind diminilh th. valu. of these

ri.hll. Such land iI DOt lik.ly to be pur to its bII' UII. Concerns about lind purchase and

accumularion by Iud lpacUJaIOn- can be dalt wilh I"roulh I "nd .In tax and I prolressive

property rut

3.4 W,., pglicy fajlu.

A third lump" or I rIIOurce-lpaciric policy that nIIdI to be reronned to rllltiblish the

broken link betwlln scarcity Ind prien is Wlrlr policy. Virtually all countries. re.ardless of
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the de.ree of SClrcity of wlter, subsidize wlter for irri.ation (and orher uses) lind, in many

cases, they su~ply it free of charae. Take the example of Thailand. Botb seasonally and

spatially, Thailand experiences drou,hu and floods. North.ut Thailand luffen from perennial

wlter shortaaes. The Centnl Re.ion is inundlted in the rainy s.uon Ind imports water from

the Northern Re,ion in the dry s.uon. Only 30 percent of the irrialble Irea covered by the

Grelter Chao PhnYI Project hu adeQulte irri,ltion in the dry Sluon. Yet this profound and

,rowin, wlter sclrcity does not re.ist.r. Accordln. to th. NlCigpII B"ours" Prgfil, (TORI,

1917). -mlny farmen continue to think of wlt.r IS a frll. virtuilly unlimited resource whereas

the flces incr.uin.ly su•••st oth.rwise.- Irri,ltion Wlt.r it provided Ir. 01 char.e without

any attempt to recover COlt or to chari' a pric. r.neetin. the ~rcity valu. or opponunity

cost of wlter. The result is ov.rirri.ation with consequ.nt salinization Ind Wlterlo,.ina in

some Ireu Ind inadequate wlt.r in oth.n. nis lroll WIlt. or WlI.r limits Ih. efficiency of

irri.ation systems to about IS perc.nt of a pot.ntial or 60 10 70 perc.nt (ADB, 19'.). while

the failure to achi.v. Iny d••,.. or COIl recov.ry d.priv. IhI! IYlt.m or opention and

mlintenlnce funds.

Similar probl.ms or .rowin. water scarcity Ire allo round in Indontsia which ranks second

in the Asia/Nar Eat (ANE) reaian in t.rml of rNlhWlter .Delo...nl. Densely populated

Java races increainl Wlt.r Iborlll_ lhal .... beinl acIcIrtIIId throulh lupply ralh.r Ihln

d.mand manal.m.nl. BUI lhe a,. that is racinl I'" IDOII crilical waler scarcity is Ih. Near

Eal. Accordinl to Elias Saleh. I laydrololill wi~ Jordu Uaiv.nity. -In die mid 19901

flrlDln in lhe hi.h piaialllld in till 1..lter or till JordD Vllily will race I crisis beeluse

I'" lrowinl populltJoa wUI lIy clli. 10 wallr ror driald.... IDd irrililion will be cunail.d....

Wallr is 1111 ruturl or IIaI whole ......11 is very crititar (NlW yorre IiM. April 16. 1919, p.

I). Virhlllly au Near lilt coutrill bUI lIIfticu"rly EI"C. V..... Jordln ad Tunisil rice

IIVlI'I water ......... yet WI••nlia_ to be .u"jeli.. daroupouc die Naian, IDd Wiler

"ricilllcy is ulllCClpcably low. In Elypc. wllll'l 30 peraa. 01 die irrill. IudI Iull.r (ronl

IIlillizltio. and WlcerlogiDl d. CO oVlrirrilidon (FAO. 1910). ·"ncieacy ralinll will have 1:0

incr... by 60 percenl ov.r Ihi Mil II Ylln to .....1 lhe ...... or lhe populIlion. projected to
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reach 70 million in the yelr 2000· (New yQrk Tim". April 16. 1989. p. I). According to the

same source, "Jordan is expectinl I water crisis within a decade and dearth of new water

resources by the year 200'."

3.5 Urban-Indystrial Envirgnment Marker eym 'aliey failyres

Industrial developlnent and urbanization are hilhly correlated. Industries in many

developinl countri.5 (Ind some dev.loped ones) Ire often locat., in or nen urban centers

because or the sk.wed di.tribution of public infrastructure (road., electricity, telephones,

lovemment officH••tc). About half of the industrial valu. added of countries u divers. u

Brazil, Thailand, Ind EIYPt COlDes from industria located in their larl••t urban centers (see

Cue 2). CorresPQndinlly, industrial pollution is concentrated in and lround urbln centers

such u Mexico City. Sao Paulo, Cairo, Bombay, Blnlkok, and Manila. Thus, it is often

difficult to d.termine what Plrt of observed environmental delradation is caused by

industrialization and what Plrt by urbanization.

Increued urbanization (Ind industrialization) in the 19901 will .acerblt. already serious

probl.ms of crowdinl Ind Wlc.r and air pollucion in cititl .uch u Manila, lanlkok, lakarta.

Delhi. Calcuna, Cairo. C..blanca, M.xico City IDd SIo Paulo. TIIiI ..ns that mon

emphuis IDd NIOUrcts ~ust be dt¥GtId to Iddnaiq ur.....nvirolUlltDW probl.1DS thaD have

betn the call in eM I*to

R.....d.. of UlblDizatioD. to '.Oloy die adcIitionaJ labor rorce ill die 19901 mort emphuis

will be placed 011 iDdUItrill develop_Dt, IbUi u.a.il. tilt production IIICI dispoal of

IwardoUl toxic .:.IDicIIIIIId ..... TIIiI is lirady. _jor probl.m in India. naillnd, the

PbilippiDII. II,,", Me.., ad Iruil. Simillrly, the int.nsilic:ation or alrieulNn to

IUD ,.., l.bIn • die Iud will illlvi..'ly laid to iac.... UN of toxic

qrinItunI c ~ I •• lit fJl r. ooUc7..un. IDdo_ia bl•

....., IIId I dr..lI.de , wi" IlricuIIUlll idtI, II ... lleIla .ida iDdUltria)

u.rcIo.. c........
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Industrialization is cercain to have environmental implications not only for the urban centeu

but also for the rural areas. The impact of industrialization on the runl environment will

depend on labor intensity, location and type of industry. Labor-int.nsive indUStry if combined

with appropriate locatioD and education.1 policy is likely to annct labor out of the marginal

and frllile area and thus r.duce the prlSlure on natural resources. Capital-intensive industry

would have little or n'lativ. impact OD the runl .nvironm.nt.

Urban and industri.1 .nvironm.ntal Quality is cl..rly an ar•• ot' musive mark.t failures.

The urban environment is an unpriced commOD property resourc.; .nvironmental pollution is a

public ext.maUty whou internalization involvlI prohibitiv.ly hilh transaction cosa because of

the millions of polluten and affected partill involv.d. Pollution aa-t.m.nt and ia product.

environmental quality, art public loads that Clnnot be provided by a fret market because of

inability to exclude and hence inability to Cinanc•.

While there is an incrusinl rtColDition oC .nviroam.atl1 prob.... ia urbla centen around

the world a evidenced by incr_inl relulatioa of iadustrial pollution, thl .nvironment is still

treated by both households and industria u aa ope.. ICCIIS space for fnt disPOllI of wastes.

In many countri., la,.. indUltrill are required t4) lubmit .nviroa_alal impee! ltudi.. before

th.ir lltablishm'Dt and mHt certaia .millioD lcaadardl durinl dIIir ooeratioD, but .rrectiv.

eDforc.m'Dt is lackinl. Moreover, &be (ar IDOn aUlDlroUi I.U indUitr. and million. of

households continue to .DjOY free dilpoul of wall into the 'DviroD...al. Urban cenl.n in

dlv.lopiDI couDtri.. lack ...... tnlUDlDt racililitl. Unnarictlcl air ad DOiII pollution from

public and privati autolDObilll it uodllr ....P.. 01 till _ of dII 'DviroD"'DI u a fnt aad.
OOID 8CCIII NIOUI'CI. Sieill. iI till PIfCIption aDd ... 01 the ,.viroa_al by ra,..n who

n1tue Wlllr COII-eiuted willa tou r.niliMn ud padcidll ·into till IIIiI Wltlr IOUrel.

Fne disPGIII of .... iI ......u.I to • lick 01 property riPCI over .... Hviron_al or UII

of die ICII'CI _illilatiYl .,.icY·01 dill ..viro I r.. 01 cIIarp. Uapr", or .. ICCIII

fIIOU,. an colUlODI, 0........d.....IV IIId .it-......
Environ_alii pollutioa it • c_ic CUI or • public .llIrnalilJ. It ori.iJIa. rrom a vari.ty

or lOurell incluclinl dilella'l" of do.....tic WIItewater. community solid WIIIII, induscrial

.'
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Waste efnuents and Wast~s from alriculrural activities such IS runoff of excess pesticides and

fertilizers. It Iffects a variety of economic activities includinl industry, fisheries, tourism. and

urbln development, IS well IS the leneral qUllity of life. Thus, excessive environmental

pollution consritvtes both a misuse of an unpriced or open access resource Ind a negative

externality on sectors Ind individulls who mlY or mlY not be plttie! to the

pollution-••nentinl Ictivity. This is so beCIUS. the .nvironment serves both IS the recipient

of the residulls of economic Ictivity Ind the mediym which tnnsmia offshe effecu to second

and the third plni.s. Externllitin created by economic Ictivity in on. Irel proliferate and

become widespreld via the environm.nL As counuia become increuinlly industrialized and

urblnized, the environ'ftenl is used beyond irs assimilative caplcity to dispose of the

byproduct! of economic activity, Ind, as a consequ.nce••nvironm.ntal QUllity deteriorates.

Even I.riculture, usually thoulht off as more blni.n to th. environm.in than industry, is

becominl a major source of pollution as it becomn more int.nsified thrOulh the use of

mechanicil and chemical inputs (toxic Certilizen. pesticida, fossil fu.....tc.). At the same

time, as the supply of cleln environment d.clines. the demind for .nvironmental QUIlity rises

IS I rnult of income IroWlh. ThUi. while the silniriclnce or rOrlltl. lind, and water as

inputl into the production procea IDlY declin. IOm.whll with industrialization, urbanization,

and alricultunl int.ftliration, tlltir .ilnificanc. U UlilDillton 01 iAdUilriai. urban, Ind

a.ricultural WIlli and a IOU" 01 .nviron_nral Im.nities it certain to rile.

funblr industrializatioa IDCI qricultunl iallllliflCllioa, howev.r, will DOl ntCIIurily cluse

runllt, .nviroa_alll dllndllioII. It ·dlptndl on tbe type 01 tile new or .IPlndtd industries,

th.i, lpatial distributioa, tIIIir input .i. ucI technolOlY and Ih. incenlive Itructun and

.nviroam••taI reaullliG. i.trod..... ·by .hI 10Vimment.

Uadtr till cIirtct reaullaory 1II.,.h, tile lovemmenl Mil lllUimum "rllliaibl. I.ve" of

dilc.... oIl1CII poll.... I.. ....... (.mUlDt or _illiol ••nellnII) ucI nil.. o.

lCI8WIilllltive .DCiII ud till ;.uell••,... to ••force till•• A8 .......tiYl (or

IUPI'II.atalY) type 01 .tlDdard is tilt a.bitnt stladard whicJl .11 till minimum lCC.ptable

ley.1 or .nviroa_ncal Quality lor a nceivinl Wlrtrsource or ainhtd. II: the US, both
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standards Iro used in Wlo1ter pollution in combinarion wirh helvy subsidies for construcrion of

waste rrearment faciliries.

Incentives, such a tax writ.offs, Iccelerated depreciation, low int.r.lt lOins or outrilht

subsidies for the adoption of ·clean- production technololill or the construction of wate

treatment flcilities Ire similarly in.ffici.nt and ineff.ctiv.. They do not mike wlste reduction

or waste treatm.nt any more profitable; th.y simply sublidize the producen and consumers of

the products of these industria. Watt treatment is not always the mOlt .ffici.nt means of

reducin. wutes; in many cues chanlinl production proc.UIS, the type and quality of raw

materials or the rate of output is mor. efricient. In some instanc.., relnlnlement of the

production proc.ss results in both Muction of watt and recov.ry of valuabl. by-products

such as fertilizer from p!.lm oil extraction and syrup from fruit canninl. Tu breaks, credits.

d.preciatJon allowances. and subsidia ar. a drain on the lov.mm.nt bud••c and a disincentive

to industries which milht have oth.rwilt d.veloped more .f(icitnt m.thods (or reducin.

emissions.

This direct relulltion and sublidization suffen from many w.akn.ues: (a) ic r.li.. on

centralized IIninl and enforc.m.nt of Itladarels which is both cOItly and inerr.ctive; (b) it

promot.. in.ffici.ncy since it l'ICIuira simila, reduction or pOUulion or all lOurces r••ardless

of cOla; (c) it .mphui_ .ubsidized .nd-of·tIIt piPi. ca.,ital-intlnsiYl soludons (.uch u wate

t....tm.nt .,lIna); Cd) it rtlulll in ..,.. bu....ucracies and COIdy .ublidill; (.) it NQuirn that

the .nvironlDlnlll 'I'ney ....t.n 1M ttebaololitl or both .,roductio. ucIl'OUution control for

huadncll of dirf.,..t tYDII 01 iIId...,itI ucI 111 tlltir ttebnoloticll ".raauYII. I monum.ntal

talk chae clttrletl ( 1M ....,.. .,riaci.... lDOailOriq ruactioas; CI) com.,liuce is very

limited blclUII ce ty·lQuivalt.t lmouat of till riDe Cfi.. Ii... till .,roblbility of

c1etae:UoB tiDIII Wty or COIIvictioa) for 8OIl·...,1iaact is .., • (l'ICdoa or tilt COlt

or COIDI'liuce ia __ 011 c lQu t ad .. or cidve _cion; (II)

die nviroDmlnlll q.acy iI ia .ad_ DIIOtiatioal witll till I'OlIuIIII over the IYIII of

lQui.,lIInt to be iallllltd rllullial ia Ionl cltllys ucI co...,roaa. or the q ••,', ....clardl; (i)

the moral huard, of -rtlulltory ca.,eur.- (the "Iullton an COOI'ttcl by the NlullllCl) and

...
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bribinl of .nforcement officials is hiaher thin in any other pollution control system because of

the protracted n'lotillions Ind ambiluity of compliance III the set stlndards; Ind (j) direct

relulation provides Impl. opportunity for rent-s.ekinl bebavior.

Urbln conl.stion Ind polludon incr.uinlly dominates rh. lif. of Ilrl' urbln centers.

Banlkok's commuten spent In Iveral' of 2.5 hours in crowd.d buses Ind con.ested roads.

while school children in Mexico City start school late tu Ivoid th. morninl smol (Economjst.

Februlry 11. 1919). The policy relponse to conleltion problems rani' hom supply

mlnaaement (build more raids. introduce one wly traffic••tc.) to radoninl the use of scarce

fOlds by doilll nothilli. Supply mlnll.m.nt works only temponrily: to th. ext.nt thlt

conl..don IDd tnffic jams Ir. r.lax.d by n.w rOldl. the benefia from drivinl increoe

inducinl Clf-owners to drive more Ind non-ownen t.nd to purchase can. AI lonl IS open

Iccess to city raids prevills, Iny rents from usinl thtm will be driven to zero. And, this is the

buis of fltioninl by doin. nothina; d.llYs Ife left to become IonI enoulh to discoun,e any

CUfth.r increase in drivinl. Howev.r, this il I very ineffici'Dt solution. Coaa include: (I) loss

of productive time. (b) increased use of fouil fuell. IC) incrtutd lir pollution (with all lhe

associlr.d h.llrh probleml, mediClI bills. Ind cl.lninl coaa). Ind (c) increuecl noise pOllution,

not to mention the frultndoD IDd Plychololiell cOla. Ultimately tlIoM who Ire left USinl rhe

raids Ir. rhOll who vllu. leut thlir time (low opportunity COlt). A roulh calculation of rh.

10lt rime and inc:r.utd use or IIIOlill for Banlkok produced an .timaeld lou of SI billion I

Yllr. Medicil bills and 100t ell,. or work due to pollutioa-nlallCl aillDlnll. claninl COlU,

dlmale to iDfrutruetun aDd buildin.. (rom iaenued pollutioa aacI thl .xtra COlt that

COftlUllllft iDeur ror DOili insulatioa. air coaclitioninl or can and 110..... that would not hive

tak.n place odletwiN may double dI~ 'ilura. .r w. co....rvativ.ly pue thl tocal annual costs of

conl.lioD at W billio'l ud capillli_ this (iluIII ae a IC* intlllle ratl. w. obcain a

p,..ae va!ut or COII"doD sua IddICI pollutioa COle or W billioa. OIIIy a 'fICtion or this

alDOuat would lurra to provide laaPok with a cia. ucI erneilat public nupan. Charl.1

ror Chi .... or cicy ceatlr rOIdI aacI lureharl. on psoline caa be Itt hip .noulh co hold

tnrfic down to I.voll that permit it to mov. (rnly. and the proctlCb caa be used to improve
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public Irlnsparration. SinlJpOre hu introduced a road pricinl system whereby drivers purchase

a permit to enrer the city cent.r durinl rush hours; bus•• and car pools are excluded. making

the system not only effici.nt but also 'Quirabl. (see Case 12).

:.
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3.6 Jndunr;.! .nd Trade Po!jcy Failure! leadjnl to Envirgnment'! oe'radarjon

Industrial and trade policies may seem only remotely related to natural resource use and

mlnalement. but they are in flct critical, because they affect (a) the terms of trade between

a'liculture and industry and therefore the rel.tive profitability of a,riculture and other

resource sectors; (b) the use of natural resources IS an input in industry; (c) the level of

industrial employm.nt and hence the residual runI labor that exerts pressure on natunl

resources; and (d) the level of industrill pOllution.

Alriculture's terms of trade in the ANE r'lion hive deteriorated over the years because of

helvy protection of industry throu.h import tariffs and invlltln.nt incentives which reinforced

the Idverse effects of alricultural tu.tion. Adverse terms of trade for .,riculture appe.r to be

conducive to n.tural resource conserv.tion sinc. the I.ss profit.bl. I,ricultur. is, the less

int.nsively Ind extensively land and Wlter rllourc.s Ir. used and th. 1111 .Iriculrural

chemicals Ire applied. Howev.r. this mlY not be th. CUI in labor-.bundant economies.

dependent on Ilriculture for employment of the majority of chI labor force.

For the pressure on the I,ricultural rllOurc. base to be reduced the number of people

dependin, on Ilriculture must be rteluctd throu,h I.bor movelD.nc into oth.r stetors.

Unfortunltely. tbe incrtUld relativ. profitability of industry OfC'D f.ils to Ittract much labor

out of alrieultur••nd other resource Metors becluse of clII capital iDte..iry aad the urban bias

of ch. pro..oted inclustritl. Subsistence f.r....n .nd land'" uDilcilled Iaboren faced with

slidinl r.al iDeo due to iDcnuiDl land Ilional. (dimiauial .verll' holdinp) .ad labor

surplUIII (low real ). an ia • co....nt _reh for lupp"••nlary IDCI/or alt.m.dve

IOUrc. or iDeo... Opea .... atan) rtIOurc. luell u fONl...ad rONlc land. inl.nd Ind

coural fisllial pouDds. miDlraJ-bluml lIads Ind offshore lflii. and the nltanl .nvironment

an thllDOIt coawDitady 1~~lIlibllIOUrctlor luppl.m.nlary or altlrlllbve .mploym.at .nd

iAcolDl. AdclicioMl iaco. iI ........ duouah till IIC",ri.. or r.lwood ud ollllr fOrlll

products. r..... IDd _ coIIIctiq or aiMraIs by uacltNmployed ._bln or .... household.

II..... l.iDa ucI poIChial of lop or worlcin. for il..... Iogen Ortea yitlcll lubllantially

hilher iaco... tllan I.....mploy.nc. ir such can be round. n. Ii. or land holdin,s is
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maintained and somerimes increued by clearina additional forest land. Thus. the availability

of open access resources helps hilt the drop in incomes resultinl from rapid population growth

and slow runl development. When open-Iccess resources in the vicinity of I rural community

run out. mi.ration to other Ire. where open ICCess resources Ire found takes pllce. One of

the major destinltions of milration are the main urbln center! where it results in squauina on

public property. creation of slulIII. crowdin•• hlwkin. Ind "neral ,nvironmental dearadation.

The reduced profitability of I.riculturt • a result of indu.trial proztction also results in

reduced incentives for inveszment ia farmland development and soil conservation both becluse

of reduced returns to such iavaaa.all aDd btca.... of reduced savin... MorlOver. the

promotioa of industry It the ,xpe.. of qricultur. dOlI not atc....rily reduce the use of

nltural resources. MIDY industria an indirectly resourc,- butd••.•.• qroprocessin••

furaiture production. and min.nl plOCtSlin. includin. cement. t'rtilillr. ad .U separadon.

Industrillization certainly inc,........r.y .... both ia Ibsolull 111'1III ad relative to other

inpua•• wen. increuin. the outPut ot inclUluial WIlli. n. type ot urban-based. capital

incentive industry promoted by iadUitrial Ind tndt ;MIlici.. is more resource-intensive

(creltinl more lir. water. In~ ~i!' p'ol~ution) al cb. magiD than the low iDpUI.••ricultur~

that 11 bein. displaced. <DOt co_iderin. (Ortlt Iud ca.ri.. which llDeII to be exlcerblted

nther thaa dilcoura.ed by iachDIriII policies ..... liai. iadUilrill ••'10,.....1).
To dall••aviron 1I1 coaIidlratioal have played IiCdl rolt in .hI fOllllulation Ind

impl.lllalition ot illd "iaI lid tndI polieill partly bacI_ tbI coaMCtio..... not bltn

obvioUi IIId partly beca poIic, eM." IN .... ill ,.,... '0 criMI or immedia.. politicil

p........ wlaicll do 801 arrord ...idlnlio. or IoDl-tenD COIIIIQUlIiC8I. However. ia the

conllxt o( ••taiMb.. _"Iop_al. ipori•• 1M i..-. o( IICtOral and tnde policia o.

rtIOUICI .. ad 1 .. be .II-e111'_dq. For ......... PfOIICdoa .nd endit

lulll..iII for ur caoi••...u" illduarill, co.billld willi qrinltunJ euatio. to

aq_ iDerasia. lurpl_ eMIl tl .inI IIId ...... up iIId.crilliladoa. _, _lenre.
__ till industry ia ill II"', .- _"U, OIl llliculeun for food, ....ria..

capilli. roni.n .xchan••••d marull ror ill producla, polie. that promote industrialilltion

..
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too heavily, at the 8lItpense or I.riculture, undermine the country's industrial bue. Equally

importanE, such policies promote inequality, underemployment and scarciEY or rural credit,

thereby discouralinl investments in lind conservation and ,ncouralin, encroachment or foren

lands. Moreover, the consequent socill tensions do not constitute a sound blsis for sustainable

development.

The most important industrial policy r.form n.ce.slry is the restoration of the

comparative Idvanrale 0'- Iabor-int'Mivl indu.try V'-'-yd thl hilhly protect.d and promoEed

urban baed capiral-intinsivi lIWIu(acturinl. Th. best solution would be a IWHpinl rerorm

o( biaed industrial and tndl policies. For political "aoDS such nronn may not a'ways be

(eaibl•. Givln the dimluil2. and the urllDcy or th••mployment, pov.rty and resource

milmana••ment problems and chi untapped pot.ntial or runl indUitry, a pnlmatic second-ben

policy would be developmlnt usisruc. to runl. labor-int.nsivi indUitries to create off-farm

employment opportunities U In aiternativi to .ncroachment and destructive resource

exploiration.

To be successful the promotion of runl indusuies should build upon the basic features of

thl rU~1 ana: availability or raw mattriall, seuonalicY or labor lupply and dispeninn or

marklts. The .mphail .hould be on Nlcorinl 1 colllpetitive .nvironment beeween the rural

and urban al'lll by improviq iarruvuctura, llllleia. cndit lvailable It competitiv. rates,

providin. cec....ic:alusistuee ucI k.t ia(onucion, aad _inial ia .kill d,velopment.

Thr. other industrial polieitl t .... ncoMidindo. in tilt lipt o( their .nvironmental

COlts an: (I) depneiatio. liIoWUCII, 1U nbl... IDd 1Irirr 1.I.Ptions Oft equipment and

materiall wbiell ""1 be 1 -.jor lOurea of pollution; (2) .atray aublidies that may ravor

IDOra polluliDllOUCll or ...., over las pallatinl 0_; and '(3) the criteria (or approvinl

cline! (oni.a ......1 (prior ._niDi bIIecI on the record or DUticullr nnu or industries

."wlaln ., be man alftedvt· .........., ......,•••i...... impIct __all).
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3.7 Tb. IU"y pC M.crgccgngmic; PPIjc;jtl pn Env;rgnment., P,IC.dlt;gn

Monetary. fiscal and foreian exchana' policies seem even further removed from natural

resource mana.ement than industrial and tnd. policies. Vet. th.y may have more powerful

effects on how resources are beiDa allocated and used than micro or sectonl policies. For

example. other thinp conslint. the hilh.r the costs of inputs of capital and labor used in

resource extnction or in pollutiDI industries. relltiYe to the pric. of Ourputs. the lower the

flte of resource depl.tioD and the amount of pollution. If Clpital.int.n!i\f, technololies are

more pollutinl than Ilbor·intensiy. technololi,s. the lower the price of capital relative to labor

the more pollution will result.

Th. rate of int.r.t is In importlDt macroeconomic panm.t.r with micrOlConomic

implications for resource allocation because it links the prtllnt with the future. The hilher

the int.r••t rate (or discount nt.) the hi.her Ih. COlt of waidn. and, tII.refore. the futer the

rite of resource depl.tion and the 10Wlr the iDYlltm.nt in rtIOurce conservation. How.y.r,

this .freci may be miliaattd somewhat by the ract that a hilh.r int.iat nt. m.lns a hilher

cost of capital, which t.nds to reduce capital·intensiy. rHOure. d.pl.tion and enyironmental

delndation. IDt.r.st nte c.ilin.. and impl~it int,relt rate ,ublidia ror promoted iAdustries

hay. betD the IDIin int.rat rail diltortio81 al'fectia. the ..riculhlral _tor and the rural

economy in ••aeral. Credit policy .... relied maialy 011 ....tII. Quo". inllNlt rat. c.ilin.s

and constrained .... or lou pnelldl. v.t. the.. is .ro-i•• evidlace tlllt farmen would

pr.r.r 1II0re ne.ible ter.1Dd iIIer.Mld cl'lClit lvailability .... itdlty IIad to Ply hi.her

iDlerllt ratll. Tbllibtralilatio. 01 .... capi......k.t is c:ridcal to Iud illlprowln.nta,

r.rorestation is....I1... .-0.,. CODIIrvalioli. qricultunl mll8liracioa lad the lroWlh of

the rural iAclUItrY•

.AI ..t 01 1M .-ou C08tlDOditilt procIUCICI ia dlYllopia. C:OUlitritl are

i• ..,.tiolllly tndIbll ( call".'. oil. J-..... tia. 1IIIa. riel........ rubber, timber) or

are lubllitu.. ror Uldablt co idel (•••• uturll 1M. Upi•• hydropower). III overvalued

lac...... rail would reduce their ltdoll by reduc:in. their price ..latiy. to non·trlclable

.oocIs (•••. transport...rvicII, c08ltruc:tion). An oy.rvalued .Ichln•• fit. and .Iport tll.S
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hive simHa: eCClCts in thaE they discour••e exporu (and encoura.e imports) of resource-based

commodities. thereby reducinl the pressure on Ehe domestic resource bue.

Minimum wI,e llws (which Iiso encoura,e capitll intensity) reduce labor employmenE and

depress real non-mlDuClcturinl wI,e rates. This. under conditions of libor abundance, leads

EO a) iDcreu.d use of low-colt labor in depl!tin, nltural resources, and b) encroachment of

resource Hcton by uDemployed or und.remploy.d labor.

Th.nCore, .v.n if the issues of open Iccess and IXt.rnalitia Ire utisClClorily resolved.

resource depl.lion Ind .nvironm'Dtal d.terioration mlY continue uDlau the macroeconomic

policia rapouibl. for pric. distortions in the economy art nCormed. Th. unintend.d but

pronouDc.d .fCecu of fileal, mon.tary Ind trade poUcia on nacural raourcu Ind the

environm.nt must enter the asseam,nt Ind formulation of theM polki.. Th••ffects of

minimum WI" rates. subsidized credit, inl.r.st rate e,ilinll. Ind ••chlnle rate adjustments

(lion, with those of export ca.... invalm.nt inc.ndv... and import tariff.) on the rate of

resource d.pl.tion in a r.lOurc.-butcI _nomy ClnnOI be ilnortel wilhout endlnserin, the

lon,-t.rm viability of the economy.

It would be oUlriahl unrealislic. how.v.r. to ••pecl macroeconomic DOlici.. to be tailored

to mill .nvironmental objec:tivil btc:Iuse of thl many odalr ov.rridinl couid.ralion•• sueh as

,rowth stabilization and IIIICfOICODOlDic mIDI....nl. wlaicb determine thIII policies. What

can be ••_Itd. II bal.. is dII••nviroa....ntal implicltio.., IN soll.how tak.n into aCCOUD£

whln thtII policies IN beiD. tonaulltlcl IDCI impl.....ntICI. CoasidIndon of 1M nsourc. and

.aviroalDlaeal implicltiou or TUrDICOlOlaic polie. could NlUlt i. ODI of tile rollowill,

CODIIQuellCll: (I) ••viro._a.. COlli may tip 1M .11 .pi..,t .raiaal policies by nisinl

dIIir toeial -=ai_ I." tIIIir _ill be.tica; the "vene IDlY "'.....n with policin rhat hive

OOIicive ••vu-_.eaI .rr... (b) ••~roecoDOlDic policy iD.rveatioDl .i",. be ICIJId up or

do.. aD accou.' 01 _II .v.......•plicatioDii ud. (0) JfOvilioa .pt be IUd. Cnr

CUIIaioDiD.........ci" .av.........rr. o( polie. w.... luell polleill caaDOt be scaled

do.. lurrlCie.dy to reeluce tlMir ••viroa••ntal COlt co ICCtPllbll llvell.
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On the oth.r hand, macroeconomic mismanalement is as detrimental to natural resource

manaaement and environmental ~.Jality as it is to the other sectors of the economy. Mounting

forei,n debt, widenin, balance of trade deficits, hyperinflation, risin, interest rites, low

savinlS, ne,ltive ,rowth of investments and ,rowin, bud.et deficits work their way throullh

econon:ic st••n.tion, increased poverty, structural reven.1 and shorteninl of the planning

horizon (increase in the discount rate) to encoura.e environmental de.radation. Environmental

de,radation .risin, from macroeconomic mismana••m.nt is more common in Africa and Latin

America than in Asia.

To help ,overnm.nts restructure th.ir economies to bellll dea. with th••mer.in, problems.

the World Bank, the Int.rnational Monetary Fund (1MF) and oth.r internalional development

a,encies have been financin, structural adjustment loans (SAu) and SlCtoral adjustment loans

(SECALs). For several reaons it is important to consider the impact of thlll structural Ind

'tetoral adjustm.nt pro,rams aad IGIftS on resource manal,m'Dt and sustainable development:

Ca) th,s. adjustm.nt prolrams more or I.u define th' macroeconomic and sectoral policies to

be followed for I lGOd part of th' 1990s and, as we have Iftn, macroeconomic and sectoral

pOlicies acrect resource allocation and use; (b) sinc. thlll pro.rams aim to restructure the

economies of the lIiion, th.ir impaCt will extend rar beyond th' IIpiration or the prOlrams

and lOins; and (c) for th. fint dIU, environm,ntal cODelr. bav. bltn raised by IIveral

countriu and d.v,lopm,nt auiscance al,nci.. in the cont.xt of macroeconomic and

d,v.lopment policies and 10.. ,rovisioll IIladn. to Dlcunl NIOUrcII ucI the .nvironment

have bien included in the Iou ..,......nll. R...rdltu or till ....uacy or .ffectiveness of

th.. provisions. .... mell ncopntiol or the implieations or IIIICroeconomic, tracI., lind

d.v.lopm.nt policies 01 die reIOurce but and the .nyiron.nt is a lilnirlClnt Itlp in the rilhe

direction. V.t, ca_doll ave bltD raised u to the oy.rall imPict of structunl adjustment

polieiel OD ......"iro....IL :.
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3.8 The Err,," of Stryctyr.' Adjysrment PeORrlrna on Environmenra' Delmd,rion

The impact of sectoral and structural adjustment loans on environmental delradarion is a

subsCincial copic chat cannoc be addr.ss.d fully in chis study. How.ver, becaus. of its

importance we will consider for iIluscration the possible .ffects of trade, industrial and

'Iricultural reforms on ch. environment.

OveraU. tnde and industrial policy reforms amount to promotion of exports, liberalization of

imports Ind .ncuuralem.nt of for.iln invescm.nt. This is don. by r.ducinl Ibsoluce and

differ.ntial protection, low.rinl production Ind tranSictioDi COlt of exports and import. and

promotinl competition throulh iDilitutional reform.

n ••nvironm.ntal .frect or th.. policies operat•• It ..v.nl dirr.r.nt lev.". To the

ext,nt that th... policie•••nerall economic .rowth. crllte additional .mploym.nt and reduce

poverty, ch.y heip improve .nvlronmental conditions in the country. Incr....d exports of

primary eommodilies may hay. the r.v.ne ,ff.ec unl... Ihl pric. or inputs and outputs

involved fully r.nect the true scarcity of resources beinl UIId and the .nvironmental costs

incurred. Similarly incr....d industrialization and for.iln invlltm.nts ar. not dltrimenral co

the .avironm.ni U IonI U aU .nvironmental COS" hay. betn account.d ror (int.malizedl Ind

DO ....jor irr.vtrsibll chaDl. to tilt tllviroam.nt cak. place. Countries could ute tarifr reform

U 1ft opponunicy to rlvor ilDpo" or ....uractUrt or .nviroDllllnCIIly beDip IIChnololil. and

machin.ry aad discriJDiJlare qaiut hi.hly pollutin. technololits. Similarly .nvinnm.ntal

conditions .hould be 'PlCit".. u put or lay rortip iavtltallal project II tile tilll. of

applicatioa and .aitored II put or ",ular perf'OnuDCe .valuatioa. Environllllntal conditions

iaclud. iad.trill IocadOll.... d..... pollution coatrol. lCCidtnt pnventioa lad sitt

rebabiUtatioa. EIIviloDmlataJ naulations ma)' .110 be .uPP......nllCl by 'lIIiaioa standlrds,

ern.II' lUll. or poUutiaa ...1I. Howev". 'Mn is • limie to how l'IItricuve • developinl

COUllary caD be ucI .tilI IItnICt _ cIIIincI IeYli of ronip iaWitIWaC .... ronila iaYlStm.nt

is libl, to IIIvira" to w......vi......... coacroll an .. rlltriecive.
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To .nsur. that industrial and trade policy r.forms result in r.lativi i( not absolute

environment.1 improvement. the import tniCf nrUCture should be used to internalize

environm.ntal COlts into ch. pricinl of ctehnololi.1 Ind products.

The environmencal effects of industrial and policy r.forml cak.n by th.mselves are rather

ambi.uous. On che one hand. to the extent that th... poU~ies ••,..rat••conomic arowth.

create employment and alleviate pov.rty. they h.lp improve the .nvironm.ntal conditions in

the country. On the oth.r hand. to the .xt.nt thlt th.y lad to int.nsified ex~loit.tion and

export of natural r,!Sources It prices which do not r.ntet the true resource cost to the country.

they lead to deterioration of environmental conditions (timber .xports from IndC'nesia and

CUliVI exports from Thailand an CUll in point). Similarly the .nvironmental effect of

accelerated industrialization and foniln investment d.peads oa the type of n.w indUStries.

th.ir capital and eaeray intensity. lMir location and the .nforctm.nt of .nvironmental

relulation in the country. In th. abltne. of such relulatioDl and efrectiv••nforcement.

promotion of lOW-COlt manufactures and .ncoural.m••11 or roreiln invtltm.nt I.ads te

increas.d industrial pollution. EUIIIP'a abound but tl:t cua of Banaleok. Mlnila and Cairo

will suffice.

Acc.pranc. of incrtUtd ltv... or pODution and other .nvironm.ncal cOla in .xchlnae (or

teonomic lrowth••mpIoY.DI. roreiln ••cunl' ud 10v.rDlDtnl rlv.n.... is a "Iicimat.

tradeoff u lonl u aU .nviron taI COlli a" inllfllllillCli. ...." .nviron••ncal COlli cannot

be adtcIuate.y i.ternali_ inlO __1DiC COlli ud be.nll 01. for .....plt. ro"iln

i.va••nl the" aIIould be .xplicit cltllraiation or 1M "ltvutll'ldlotrl. w. know of no

SlrUCftlral adj t PfOII'IID "I 1••11 to .i....' iDflfDlli. t8vironmtncal COlli or

dtllrmw tbtM t tndtotrl.

Apieultun. poUcy rtI.. ia¥Olve: (a) illC..- in ~lOOuct' PI. aDd reduction of ta•••

• apiculhlrll ..... 10 ilCllli_ ror ..,~~ (It) e...... ill "lativ.

..- b' flducinl price IUllpan r.... CIGIII ( in Mo,acca) or nducinl

aua for odltn (rice and rubber ia TIIIiIIncI); aDd (c) nductioe in ..rieultunl input subsidies

to ncluc. the dnin on the budlWl••VI foreiln ••chanl' (where inputs a" imponed) and

..

,.
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improve the efficiency of resource ,"e (e.I., Philippines, Nepal and Moroc:co). The

environmental impact of such reforms d.pends on the crops and inputs that ar. promoted or

discoura.ed by the:lI policies, and the institutional context in which th.y are implemented. If

land is securely oWlrled and forests are e(feeth-ely protteted .nd man••ed btner prices for

a.ric:ultural crops in .eneral would l.ad to increaed inves~m.nt in l.nd improvement, soH

conservation and a.ricultural int.nsification. Oth.rwise, the v.ry um. policies may lead to

increased forest lanCl elearin., cultivation of mar.inal '.nda and a.ricultural .xtenlification.

On the oth.r hand, ch.n••s in relativ. crop prices could btn.fit or dama•• the .nvironment

dependin. on the aefected crops .nd the .nvironm.nCII cODditio... in which tlMy an .rown.

For eumple, the reductioD or the pric. IUppo" ror ,ullfCU' in Morocco .... I positive

environmental impact because suprcane is a soil-dama.inl and water-intensive crop in a

Wlter-sClrce country. Thus, 111I price lupport ror lu••rcaae Itipulated by Morocco'. SAL

results not only in less drain on the bud.lt, but also in leu drain on soil IDd water resources.

The market is, thus, mort fm to rapond to mlrket li.nall and shirt IIIOUI'CeI (land and

water) to more profitable crops, makin. a better use of limited naturaJlIIOurces wirh less

dam... to the .nvironment.

Reduction or .xport CI•• OD cenain Cropl luch U IrII CIOPI helps div.niry rhe economy

lway rrom soil-.rodin. crops luch ... lIIiu, w..... or ca.ava IDCI IOwardI hilh valu.

Plntnnial .XPOrt crops with _live .,viroD_DIII licit "rtell. 1'11I il'OllY in the case or

ThailaDd is ....1 lliall rubber " .. IDd r. to,.. Iud "'VI IIICOUIIIId oV'N.pension or

rubber ODIO •., IDCI trqile COIIuibuciDI 10 .... CI......hic IIl1C11lic1e1 .nd nGOds or

.9•• dial clailDld 350 Ii ClUMcI rly hi.' I biD.. us cIoIlan iD .lIort lad lon.-term

cia..... TIaiI .. elluly d••_In ecoDHIic ban,"" lha. hi.. potilive

.Dviroa err.. ...., CIftIia COIICIitioBl, .y be ••viroamlnlal.y cltltructive under I

dt 1 •• 01 c........ lin II.d Ii. 101 .....11I CI'OPI (cotr., OOCOI, rubber)

rje-.·y fitlcl CJ'OPt poud DU", or row CIOIIt luch ••iII .nd

10,... caa III., proltCl 11II .U lloptt bUI are lOt ••blli... ror ....raJ lOrlll
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cover on st6t~ or (ralile slopes. Countri.s such as Nepal, Thailand and Morocco hive

introduced proarams IS plrt of (or parallel to) their structural adjustment pro.rams.

Reduction or aaricultural input subsidies, liso an in"ara! pin or structural Idjustment

policies, a,neraUy has a positive impact on the environmenr. The Philippines. Nepal. Pakistan,

Morocco. and Tunisia have an a.rted to substantially reduce pesticide and (,nilizer subsidies.

Judicial use or borh PIIlici4Jes and chemical r.niliars has h.lped countries increase rheir crop

yield on existin. Iud lubstIDtially (Pakistan. Indontlia. Philippinll). th.reby Iimidn,

encroachm.nt o( (or.lt lands. How.v.r. th. excessive ad indiscriminate use or pesticides

encoura.ed by a.n.roUi lubsidi. hu proved counterproductive by eliminatina the pesu'

natural pr.dators or promotina the ~;.II.raonce or pesticid.-milaanr strains or pelh. Similarly,

ov.rapplication or chemical r.rtiliZln ov.r a prolonatel period or ti..... to the total exciusion

or or.anic r.niliurs (manur.). clamaa. the .tructun or the lOiI. Heavy UM or pesticides Ind

ch.mical r.rtiliZlrs also I.ads to Wlllr pollution and poisonina o( lQuatic: ur. throuah runorr

into the wallr IYIIIIIII. It dots nor man.r that ch.mical lubsidi. haVe betn cur to r.duce the

drain on the buda.t; th.ir rtelucrion allo rteluclI the drain aD thl .nvironm.nt. Ideally.

how.ver••nvironm.ntally dtstfllCti~. inputs (pnticidll. chlmal IlI'tillzIn) Ihould be taxed in

proportion to tIIIir D.ptiv••••nalil_. and .nviron_aaally "'uncial inputs (lPM. oraanic

rertiliun. soil co....rvatioa) should be lublid.1ICI in PI'OPOI1ioa to IlIIir poIitive ••lImaliti.s.

HOWiver. thin is DO luch provilioe in struetunl IdJ...al PrGlruDI; UJ positive

.nviroD••aw .rrlCts or lUCia policill IN incidl.'" ntller ilia la..raJ to tt.t PfOIrIIIII.

To till •••al dial ItrUCUlraJ IdJ....t Prot,.. rlQUire WI. prici~. to improve

.rrlCilDCY ia ,.... .!locItio. or _I recovery to reduce bacI••1 clerlCi... Wlter lIIOurces are

bein. CO....rvM IIId ...iroa.." ... IN beinl rtcluc:ed. Not only 11 .liniation and

"I8rloUin. COIItaiMd HI ... iefa,...tly .11I .Iution or WI. I...... dlrou.h d.mand

- .....al avertl ......iroasri ...~_ or eaDltnlCtiq ... irriladoD .,..... (Iupply

-.·•••ar).

SIructuraIldj....t ..,.,... aIIo call ror reductiou iD lU.leI. (or impon duty

••••ptions) ror rarm equiplMnt and land cltarin. machin.ry. a..in u part or th.ir objective

..
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or r.ducin. bud••t and rrade d.ficits and eliminarin, policy-induced discorrions. This policy

reform hu s.v.nl positive .ffects on resource us. and the state of the environment because

subsidizld land clearil1' machin.ry: (a) .ncoun••s deforestation and the cle.rin. of martinal

lands for a.riculture; (b) compacts and dlma.es the structur. or rn.iI. tropical soils: (c)

increu.s the use of fossil fu.ls; and (d) distorts the rarm.r', labor-capital choice in favor of

capital and apinst labor in counui.. with abundant labor. Asid. (rom the .conomic

in.ffici.ncy and misallocation'of SClrCl capital tJIII the latt.r .ntlila, il also reduces

••ricultural employment th.r.by promodnl .ncrOlchm.ht or (Ortll lands or undue urban

mi.ration.

Structu,..1 adjustm.nt policia also rlQuir. r.duction of qricultural cNelit subsidi.s u in

the CiS' of Ih. Philippin.s Ind Tunisia. Th. impact of this m.aur. is IOIII.what .mbiluouS.

If credit subsidies are Dln.t'iun. "r•• Carmers and nnch.n .n•••td in lar•• seal. land

clearin. (a is more the CUI in Lltin America than in Alia or ACrica) Neluccion oC th.so

subsidies clllrly rlduc.s .nvironllllnlll d••ndation. IC. OD the otbtr hand, cNelit s..,bsidies ar.

b.n.Citin. sman C.rmen who JIIv. inadlQUIte funds fe'r int.uirication on .addn. lands, and

inv'!;stDlIDt in land improv.m.nt a-S .oil coftllrvltion. any reductioD or thllt subsidies will

induct lDore soil -minin.- and Forat land .Dcroach_Dt diu is cumBtly tile CIII. How.v."

.v.n iD the CUI or tile .IUII t.,...r. till,. lit .uperior ponei. to ouuillat credit subsidies,

which IN iD uy CUI 'uBli"" ud caa be used tor odler pUfJOIII. ..moYll"ot iD••mt nte

ctilinp. illue ot lleure .... Ii......, caD be UIId • colli ud iDcl'llllCl endit

availability at competitive ,.. an belllr tor the rar., bucl••• ucI .1Ie .lviron_Dt than

CfICIit lubllidill........, iII .... UII or belli capilli aDd llDeI. Credit .ubsidi.s are an

iDcIDlive 10 borrow but .t ativ. 10 iav•• iD .oil CO"lYItioD or tNl p....in. it the

f.,..., .... DO IlCUrity of lad o ip.

-
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4. PgHey Sye""" tbar Cgotrol Environmentill Dur'datign

Policy success is defined IS I ,overnment intervention. or eliminacion of one. that improves

the allocation of resources and reduces the delradation of the environment. Policy successes

may be clusified into thrN Iroups:

(a) Reduction Ind Iventu.1 elimin.tion of policies (tUII, subsidies, quofU, public projects)

th.t distort well-functioninl markets or ..acerb.te m.rket failurll. c.... in point are the

elimin.t1oa ot the pesticide subsidies in Indonesia and the ranchin, subsidies in Brazil (see

Cues , and 1).

(b) Correction or mitil.tion of market r.ilures throulh interventions that improve the

runctionin, of the mark.t or relult in outcom.s superior to dlOIe of the free .larket.

Eumpies include die introduction of w.ter pricinl in China .nd road pricinl in Sin.apore

(see Cues 3 .nd 12).

(c) Coasideration .nd int.rnalization of environmental, social and other side .C(tets or pubHc

projects .nd MCtorai lad macroeconomic policies. EUlIlp" include the Dumo•• irri.ation

cue GIIIIl national p.rk project ia Indonesia .nd the inclusion of .nvironmental provisions

in IIveral strUctural .djustmeat prolrlllll (_ CIM 6).

Govemlll.nu .round the worlel .n inc,...ially NCOiaizinl die lrowinl thrats to the

sUitainability of tile IIOwdap~ arisin. froID .nvironmental delndatioa. Coneeral h.ve

beta railed in international roru_ IIId structunladJUlblllat lIIotiadou wilb development

aailWlCt qeacill .bout .nviroameataJ problellll ucI .... ilDpUcado. ot IDICl'OICOlomic

poIicili lor die •••m.-al.
... ot cIef' tiH deltruetioa. lOil Il'Ol•• illllCUre Iud UII. taClllive

"'cicicll -.me r .. have _. niled In virtually every country.

..... or linn dI ia_ git•• culdvatioll ill So...... Alia. o¥ll'lruinl il

Africa NtIr ..... ".IoUI•• Ie ScHau AliI (.....) lid 1M ...., .. C ially

I.".), ad ca ruclaiq ...IeI. ia Ladn A.riel (Bruil). ucI ....rtlradoa iD rid

.... of ladia. die Middle lilt aacI Africa.

:.
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In response to th.se concerns lovernments have introduced chln.es in exiSlinl policies as

well as new policies and proarllftS to deal with arowina environmental problems. Particularly

encoura.ina is • Irowin. shift towlrds reducti~n and lradull eliminltion of pesticide and

fertilizer subsidies that have been responsible for both misallocltion of resources and

environmental pollution. The radical chan.e in Indonesian policy towards pesticides in recent

yeln is I cue in point. Followin. economic analysis thlt showed ne,ltive feturns from

insecticides Ind a.roecolo.ical r....rch that confirm.d th. link bltween insec:ticide use and the

sur,. of brown planthopper lhat thr.atened 70 percent of Java's ricI, a Presidential de.r.e

(INPRES 3, 19'J) banned '7 relistlred brands of broad s~cllum illMCCicidll, 20 of which

w.n heavily subsidized by th••ov.rnm.nt. Th. Slm. de.r.. dlcJanel iat••ractcl pest

mana••m.nt u th. national pe.t control serat.ty for ric. (III C... S for d.tails).

Mon recently, there hu btln a .bift towards reduein. subsidi.. in the Philippines, Pakistan,

Tunisia and Morocco. In many CUll, the p.....un comes mort from I nlld to reduce the

burden on the bud.et ncher than the burd.n on th••nvironm.nc, Iithou.h th, liner is

increuinlly an add.d dimlnsion u pesticide and r.,tilillr subsidi.. are brou.ht out in

macroeconomic Ind trad, policy rerorm discussions and SAL n••oeillions. 51butian and

AlicbUSlll (1919) report that th. Philippi..... Ne.,.l, Morocco Ind Tunisia have lined to

reduce th.ir f,rtilillr subsiditl U DIrt of SAL pacJca....

la I panll,l IIIOV', Brazil .... receady reduced or .lillliDated IIIOIC of .... credit lublidi••

and tax bnakl for dae co.venioa or DlCUni r01ll1l i. die A_ 10 privalily lucntiv. buc

socially unprofitable rue (_ c.. I). Tuailia, Morocco, Nepal aDd ThailaDd hav, ne,atly

accelented ....ir Iud tid propalDl to improve lICuriey or land OWDInJaip (III C_ 15).

lacreuill.', policy ..aun_i .....h ltill f" f'Wlr tal. policy flilulII, are ..itr to find.

Papua N,w OW- rlcop" ud PIOlICtI cuscomary communal lIeUN over laid and roren

,..,. (* c.. 10). '•••ii, willi _ rrom till World laic, _ WI. priel.. to

iIspro.. irriIalio. ,triciacy ad eo 'ud t 01 a WltInIIed lIicll beta

_laNd a Nalioaal Pule (* C_ 6). Silppore IDIIIiIll COlt pricia. to co.trol urbll
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conllstion (Sl. Case 12), while China has introduced water pricinl to deal wirh warer

shortalls (see CUI 3).

S. Needed 'oliey Reforms

Policy reform is simply the nstructurin. or .ovemment interventions rrom areas of policy

failure to anu of policy IUCCIII (1M Filurl I). Th. ablolull l.v.1 or lov.mm.nr intervenrion

may not chanl' and may in raet dec,.... d.pendinl on the relariv. malnitud. or market

distorrioDS to be .liminated relativ. to mark.t failures to be cornered or mitilat.d.

l1ur analysis or environm.ntal de.ndation revII" three root ca.... or natural resource

deple~ion and environm.ntal d'lradation: policy distonioDS. mark.t foiluns. a~d inadequate

iDvestm~at in humaD resource d.v.lopm.nt and .mployment alt.rnativ... n ... roor cluses also

point towards the type or policy ov.rhaul that is nec....ry to improve fftOurc. manalement

and male. th. d.v.lopm.nt prOCtll IDON lustainabl•. A compNh.uiv. policy Nform would

have rive cOlDpon.na:

I) elimination or at I.ut reduction of policy distortions :hat favor .avironm.ncally unsound

practices, at th.. same tim. u thlt' discriminat. qa.II.JII•. DQDr. nella 1C0aomic erficienry

lnd wat. budl.tary rtlOurcll;

2) conKtion or al ....1 mitiption of mark.t railu.. luch ••l.rulit•• illllCurity of

ow.nllip. ud abltal or i "tel mark.u that rault ill oveNlploilllion or fftOurces.

tllrouIII a 'Yllt. or iutilU iIIce.tiv., Nlulltion ad r......Uftl;

3) i.v....n. ill Ia-. .-urce eII..Iop••t ucI rural iadUItI'Y 10 providt alt.rnativ•

••plo,....t 10 dilldvu....s aro ucll u uirdnl cultiYllOfl, lIad_ rann.n. and

UDdlN.ployed work... 10 __a preaUN 08 natunl f'IIOUI"CII and th.ir UII U a lalt

...,. lCIiyiay;

4) '-1iM of _.baIII ,. II aD ,....ic pro.... by: (I) cattinl tile..

ia ownII Met ttOltOlJcy 11; (b) tlldal Jato lCCOua. III ...nll and

calli, ........r .., or cUI , ........r economic. social, or .nYiron...nlll, and w...th.r
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quandtativ. or qua!irative; Ind (c) avoidinl projectS thlC lead to irreversible chlnles of the

environment or (oreclosure of options; and

5) buildin. of analytical capability and institutional capacity for analyzin" formul~tin. Ind

implementinl policies and projecu that have .nvironmental dimensions.

While this is a taU order to follow and r.quire. consid.rable polirical will, • mgvement in

tbj' djraetjgD is both nec....ry and f.oibl•. It is n.c....ry btcause the curr.nt situation is

clearly unllnabl.: the current trtnds of r.sourc. depletion and environm.ntal de.radation are

not only unsustainabl., but ir continued will und.rmin. oth.rwist .ucc_ful d.velopment

stratelits. Policy rerorm is ftaibl., btcause the proposed policy ...rorm would promote severll

national objectives with minimal mde-offs and bud.erary costa: incrllltd economic efficiency

and .rowth, resource conservation aDd .nvironmenral protection, rlductiODl in income

inequllities, and, in som. CUll, .vin.. in or additional soure. or lov.mment revenues. Policy

reforms in other anu such U IllIlion, the .lchanle rat., and .en.raJ macroeconomic policy

SUliest that the politicil will for chan•• dOlI .list Imonl policy mak.n.

ne fint priority hert is to .Iimi.te, rldue., or cushion polici. that have si,nificant

environm.ntal costs or perv.,. incenuvtI that encou,... th••l ....ion of mource depletion

and environm.ntal d••ndation beyoDd the Itv.1 tut is .v.n privaraly optimal. R.rormin.

polici. thaI distort incenliws tor .,rlCital NIOurce UII is a priority blc:auu unlns pervene

ine.nuv. an Nmovtd. project ia__all Ii.. al improved utiliadoa aad co....rvation of

Ulural nIOure. an Ulllik.I, • Reelld. IDd w.... lilt, do ir im.. wiU be unsustainable,

Iutin. onl, ..... dill pro_ ..,..iD. policitl dill dllli_a" to bolh Ih. economy

ad tilt .a.irol_. iI point to 111ft btcI_ no clittiC1lll develoo_nl-

'Iviro lIIdI·otr ,. are iavolYld. II uytlliD•••liainalin. policy

~ , '" ill .., _ adJtu,.. and

., 11M". Iddidoul ne dillribulioeal i8IplJcatioal an alto il Ihi

ripi directioll .ace .., of cliltorIioaI an DOl Oily IOU.- of illlf'tlcitncy .nd .aurce

depltlioa. bUI .... a. lOurea or illlCluity. Fin.lly, .Iimiutin. policy dillOrtioDl can be don.
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by adjulrinl pric.s, tlXes and subsidies which is euier thin introducin. new instruments or

developin. new institutions to deal with market failur.s. Therefore, eliminatina policy

distortions is the place to start but not to finish because without correction or It leut

miti.ation of market failures, efficient use and consel'Vleion of resources cannot be secured.

The ov.rall objective of policy reform is to reeseablish the link between resource scarcity

and resource pric.s thae has been sever.d by a conat.llarion of sub.idies, perverse incentives.

and unmitipted markee Ind iueitutional raitur.. suc" u illllCure land t.nure, open ICCess

fisheri.s and (oresa, and unaccounted .nvironm.ncal .xt.maliti... Rllltablishin. the link

betw"n resource scarcity and resource pric.s iI critical to improvinl resource mlDalement and

sustainabl. development. Population IroMh, economic lrowth and improv.ment in the Quality

of life, ar. 111 pureinl additional prtUures on (incr.... the demand ror) I dwindlinl supply of

natural resourc.. and environmental am.nid... nil pNaure, ir noe aUowed to be renecred in

hilher resource prices or if cushioned throulh subsidies, will result in accII.nt.d resour"

depl.tion Ind .nvironm.ncal d'lrldlrion, culmiutinl 'in uDluscainabl. d.v.lopm.nt, u shown

in Filure J. If, on the other hind, th. Irowinl resource scarcity w.re allow.d to be reneeted

in incrluinl resource priclS, it would Itimulatl (a) Ir(ora to I"ICIUCl the lrowth or demand

throulh resource coftlll'Vltion, improved .rriciency ud I.bllieution. (b) .rrortl to .Ipand

supply Ihroulh NCyclinl, exploration, ilBDOl1I ud .ve nl or subltieul•• aDd (c)

struclural cun......1 rtstruetu.. tM ,. or Dlt1UII ,. rrom IOU,. or mllltials Ind

dumpsi... (or WIlli diaparl l to .... or eaY~I'"....utili ad iJlproYICI Quality or

lif., coIII.tlnt with lrowiq iaco.. lad .xpudinl ...riaI "'tII. Tllil very respo.... 10

lrowi.1 NIOUI'CI ......... ia bolla ICOIIOllic IJOwtII ad eaYiroD_11II collllrvad(;"

IhrouI" iAcllH.d llneil.,· ia .... _. i.IIH.d...ti..tioD or lowe, COlt. more

abucllDllOU" 01""'" iMalHld iDYII.....11 il ....- CI,i'" ud ."DOlOIal

dlwla,.aL

S.I '''''iell4 Eom. Polisy I.,orn
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Loa export bins Ind loa,in, bins Ire well-in!entioned responses to the need to increase

value added from • wlstina asset (Iadonesil). to th. ,rowin, sClrcity of forest resources

(Philippines) Ind to ecoloaica. disasten (Thailand) but they often accomplish the revers. of the

int.nded result. The reuon is a fundamental on.. These policies depress rath.r than increase

the value of the resourc•• th.reby inducina more waste and less conservation. Makina a

resource I.u valuabl. is usually not an .ff.ctiv. way of savini it. What is n..ded is • reform

of current forest polici.s to Incouraa' efficient harvtsdna and proc.ssinl and to promote

inve.tmena in for••t r'a.neration and conservation. A fortst policy r.form miaht include the

followina elem.nts. most of which can be don. by the countries themselves without outside

int.rfennce and with minimal .xt.rnal support:

I) Reclassify forest lands into (a) land disposable to individuals. (b) land disposable to .roups

of individuais or communities. and (C) non-dlsposabl. land ov.r which the stat. retains

ownership and control. Th. criterion for this clwirication should be the txtent of

ext.rnalities in terma or both intensity and spatial distribution: (a) fortst lands with no

sianificant externalitils can be saf.ly distributed and secur.ly titl.d to the dispossessed; e.g.,

landless farmen. chronically idl. labonn. shifdnl cultivaton; (b) fonst lands with localized

elternalititl. such u local ~t.nhtds. Cln be mad. communal property provided that a

community small and cohesive .noulh to maDal' th.m .ffectiv.ly can be d.fined; and (c)

fortlt lands with rllioul or national .xtlmtlities such u major Wltlnhtds or nlture

ra.rvII should stay uar .... owaenhip wlUch would be 11I0,. lile.ly to be .(fective over

I limited Ir.. wida nduced oulliclt ....u,..

2) Olnl' tilt ......UII ror .wardi.. CODC••jaM, (rom ....otiltiou wida the conctllionlires

and liceuin. wida ••iDII r_, to ......lilivt biddinl .1 ordtr 10 IIIKimi. the

10v.raIDeDt' or .... ,...,. IInll, to Ie.., Ioginl out o( maraiftll lands and to

nduca die rceived rille or .....OdatioD o( conall.ioD ..,.._nll; colICIaioDlirea .hould

be providtd with I'iaucial iannI.a.. ror ICCUIDulidn. equity thro.... (o....t iDVlltID.na

which ... t.....r.nb.. ucI awle...ble to .acoun•• th.m to iavett ia coDMrvatioa aad

nforestation.
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3) Increue the duration and scop. of the exploitation leas.s sufficiently to internalize non

timber forest products and servicls and to encourale forest r",neration for subslq'Jent

feUin. cycl.s.

4) Protect the concession Irea from encroachment Ind enforce the terms of the concession

·Ireemenl.

5) Reform th. taution system to eliminate inc.ntives for dlltructiv. 101.inc; 1.1. chinle the

tlX bast from th. volum. of timber r.moved to till volume of m.rchantabl. timber on the

site to eliminatl the incentive for hi.h .radin. and fornt ·minin•.•

6) Det.rmin. wh.th.r any harv.stin. of timber, fu.lwood, and non-timber .oods should be

aUowtel in prottctive forests, and if so specify the areu, lit the conditions and restrictions,

define who should be aUowed to harvllt, lAd d.vis. an .nforcabl. cOIt-.ffective system of

incentlv.s IDd penalties thlt would r••ullt. ICCess and UN wimout unacc.ptable tnde-offs

between the primary ·prottctiv.· function Ind the 1IC0ndary ·productiv.· function. This

would require research Ind experimentation in ....ssin. trade-offs between competinl uses,

predictin. behavior in response to Plnalciu and inclntivu, and Ivaluadnl the cost

effectiv.nea of IU.mative policy iutrum.nts.

7) Inv.t in the prollction, mana••mlnt Ind InhanC.lDlnt of till ....-0..1CI productive forests

buICI on .trict crit.ria of social profi..bility.

I) Devile II .nforc.blt, COII-iffectivi. IIId .,raeillf .,.. of ucI iUlitutiou to

stimulatt innovative appfOlCllll 10 the prollCliol ud nl ofaliolll parkl and

biololical nIIl'YII III uidl ror till COIIIIrvaliol of tic 11I01,., 111I pnurvation or

wilcll,... .... I'ICMIioI VII••

9) Promo. priva. '''1 ........ tllroulh .. IPPropria. i..a"". .cructuN IDd rinancial

-.c........... u ..n"Hi•• 01 ,. IaUI; ...., .,... dJlbu,...nt, Ind

....' ..1 per__ , ., ,.......... rille; .... ianrucI qainat

... oullnIIcI ud , ......

10) Willi fIIIId 10 public • ..n ratlcl b, priva. f..a la uch • dowutrnm

irrilltioft be.fill, provicll COID_nauratt iftClltlv••ucla ceptio.. Ind subsidi.s
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linked to the.. benefits to brin. forest investments to a level consistent with lonl-term

economic and socill profitability. for instance, the tIX structure should favor natural

forest mana.elllent over plantations, mixed-species pllntations over sin.le-species

plancations, and sinlle-tpecies plantations over erosive crops such u com and casslva.

Eucalyptus Ind pin. plantations should be tlXed or promoted in proportion to their net

social Ind environmencal impact on Wlttr table, soil erosion, nutrient depletion, etc.

LOI.in. companill could be provided with incentives to set aide part or their concessions

u nature reserves (for conservation purposes) and extractive res.rv.s (ror social purposes)

and to mIna.e the rest OD a .ustliubl. buis.

11) RICO.niu and accommodlte the customary rilhb o( acclI. and land use o( (oresb by local

communitie.; their physical pnsence in the rorlSt and th.ir inlil1llte knowled.e or the local

ecolo.y can be or imme.... value in the protectioD and re••neration o( the rorest and the

harvestin. and use o( DOD-Ulllber products.

These reforms should be stron.ly .upported by both comm.rcial (orestry (produc.n and

consum.n) and developin. country lovemlllent btcause they will .DSun sustainabl. supplies or

tropical hardwoods and will rralllf'ona trOOical c:'mmercial tOrlltry trom an extractive industry

into a lu.tainable leoBOmic ICtivity with coasid.rable privati ad social lilt be.tib. While

hilh.r hardwood pricll _, be perceived • n ..nill' lIIiat the I"oft-llna interest!! ot

COlllllllrciai lor.cry < iaII, by die iIIportIn ad C08Iu..n). till IoII-tena be..etill

appropriatel, d tecI lUIId u, ...,-...11. U......i.... prices an paid tor tropical

hardwoods. dIIra CIa oo.'MlioIIa. without co_rvado.. then can be no .ustlinabl.

lupplill. Cu.....d' _. iMlncilecy, ad cIa""I' to ,...Hration an 10 lnat that it is

..-lbll. by iDai I'll ~" party illvolvtd benar ott. AlllrDllives

..... ulIO'I "'1 ' ,.It or ... ,1.11a' praII-.l... or trIdI rIItriction.

an _uided and cou....,-produetive, • till .IPlritllCl 01 coa..'" nela _ nailallcl,

IIMIDg"ie ad ... PIaiIippi..__II•••
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S.2 pgljc:jll to Cgnserve BjolOljc;,1 Djvenity

Any reduction in naturll forests inevitably leads to some extinction. some attrition of genetic

diversity. The lim of conservation must therefore be to optimize. rather than to preserve

everythinl. which in practice is impossible. Specialized animals Ind plants can. IS a rule.

survive in relatively small areas which are maintained in a completely unexploired. unmodified

state. Generalized species often r.quir. Ilr••r areu. but cyclicil selective exploitation is not

usually harmful tC' ~"em.

A system of Clr~{ully selected preserves with a minimum individulI size for elch habitat of

at leut 5,000 htctare~, connected with corridors of lDIDa.ed natura) production rarest which

to.erher comprise 3 toral conservation lrel of at leut 100.000 hectares. may suffice in many

cues to preserve the .reat majority of both specialized and .en.ralized species. They would. of

coune, hay. to be environmentally hetero.eneous to ensure adequate representation of .enetic

resources. In principle, a few lar.e environmentally h.t,ro••nlOus preserves are preferable to

many small environmentally unirorm preserv.s, and hay, the added adYlnta•• of preservina

wilderness Ind aestheric vaiues. Stltcth'ely lo••ed corridon connectin. strict preserves must be

mana.ed so that keystone food plurs such u rip Ire pmerved. Finally, the rull ran.e of

sitts in each climatic zone must have adeqUite npNMnlition or the zon.'s .enetic resources,

with hi.hllt priority ,iv.n to a,.. of hi.h .peci••ad.... aad hilb .pecies richness (ror

rurther dellill .. A.hlon .ad .....yolou/ITTO••,").

Th••bov. priacip" would help cllteraaiae .... minim iII a.,._" 10 ...inllin

biololicll divenity in a lrOOicaI rONII. For lCOIoIicll _ill -.oas, howev.r, the size of

the rill"' ., IIOt be ••ble or ...iaable. PnlilDiaary ulll or .lperim.Drs in Brazil show

thai the -the ,loti .nd.II, bIcolllt overrun'tty , awhinl .roweh, usually by a

.in," or 11M, Iadlal cndn" to IhI idII or "'vial burr.r 10.....urrouadin. paries of

P,.1iM rONlc- (VA New! eed 191M I a- April U, .911).

SIttiDI up 81.....~ lid ...". _, .....ve, .... tooIoCiCII and lOCill jusCirlClrion,

involves C08Iidlrable COItI. FinC....... is die OOPOI'IUDity COIl or .... r..1 ucI lind rttources

thai Ir. raken out or inee.iv. UII; Ihis COlt is roulhly thl lo....ont value or limber Ind crops
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thlt could be produced in the absence of the res.rve and its buff.r zone. Second. there is 'he

cost of actually identifyina. demarc_tina. protecting and mln'linl the ar.. to be conserved

(core reserve). Third, there is the cast of issuinl and enforeinl communal (or private) rilhts

over the buffer zane Ind providinl adequate incentive for liusrainable resource use.

The 8ubstlntial cast involvea in seninl up reserves raises three questions: (a) Whlu is the

socially optimll level of bioialicil conservation, that i., hl)w much should • country invest in

senina up nature reserves and bufftr zones and desilninl appropriate incentives and

enfarcem.nt mechanisms? (b) What farm should the inclntives, monitorinl Ind ell('1rcement

take? (c) How cen the 10vtmmint or och.: local lutharitiu and communities Ilnlrat. revenues

from nature raserves to Ply for protection, manitorinl and IDIOllm.nt of the reserves?

Answerinl thl.. questions requires r....rch beyoDd the scope of thil Piper. Nlvertheless

some luidelines (or both polic)' Ind Nlllrch can be liv'D h!n. Wit" ,.prd to the Cint

question, thl 10vQrnmint should be prepared to spend ID amount up to the t01l1 social benefit

derived from conservation, which includes a varilty of use values luch u scilntific,

educational, aesthetic, recreational, mlClicinal, climatic, hydraulic and commlrcial valUIS. In

addition to thnl use valulI~ th.re an nOD-~ values such u Ixilt.ncI, oPtio~ !~d bequest

valull 111 w.1l u social and cultunl values. Exiltence Vllue is cIIri¥ICI rrom the fact that

Plopl. dtriYl pl.aun (utility) rrom Uowinl that I l'IIOurce or uDique chlnctlriltics Ililts,

ev.n thoulh lhey hive DO oil. of .inl it ia any "y. Option val. derivlS rrom the ract

WI INOple would pnf.r 10 kIop tIIIir optio. ope_ to .. I NIOUfCI It poiat in the

future, if thly 10 dIIin, aI"""" tilly ave DO lue" p.... DOW....._t \ ua blc:ause

pc;op" derive a ....... ffWD "M.I.I • to tIIIir children put of the Utun) .nvironm.at that

thly thllllUlvea have iUlritICI ffOll previo....ntio•• Sooio-ftINrII val_ deriv. from

till val... dIa& a OIrtaia C1IlIUN • reUaioa PUll on p.-nial .... uhlr~ 'DviroIUlllDt.

EaperilDCI indica. dlat -.vW ,... 1M utioMl pu. an , beiq .DCfOICbId

u.. by aurroWldiq populi" .. -..ell 01""', 'ood, f ad lIdial _tlriall, U

..... b, ilJllllloII.n.lurr. __ bel••a.,.. of .1I.VlIud _ (Iouial, rlrlDinl>

and aral of Itrict CO_MlioD _, blip COIItrol .acroach""DI if thly off., .IIIPloym.nt

r

",..

,.
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opportu'nides thlt Ire more arrnctive thin encroachment. For example. the burrer zones may

be exploited for non-timber loads on a sustainable buis Ind/or be developed into Ireas for

recreation Ind tourism. The critical el.menu here ar. that (a) the people currently livinl in

the forest or irs perimeter (SQuaeten. shirtin. cultivlton) should benefit from the new

activities; Ind (b) the open ICC'" StilUS of the burrer zones should be terminlted to prevent

new entranrs rrom dissipltin. Iny beneria that the burrer zones would .enente.

The mOlt cost-efrective m.lns or accomplishin. both .I.menrs is likely to be the .nntinl of

secure and exclusive territorial rilhu OVII the burr.r zon. to the local eommunides that Ire

currently dependin. on the rONlt Cor th.ir livelihood. What is propOlld here is communal

property ri.hu analo.ous to thou in .rftet in Papua New Quina (IN Cue 10). As Ion. IS the

ineeDtive Itructur. is dui.ned to ravor lustainable use ov.r lo••in. and .lah-and-burD

rarmin., and the property ri.hrs Ire allocated to communiti.. with a (uncdonin. social

or.aniution, self-enrorc.m.nt can be relied on to prottet the burrer zon. and the core area of

the reserve from encroachm.nt. How.ver, wh,)n a lara' number or communiti•• are involved. a

hi,her local authority or the .overnm.nt may nttd to play a more active role in enrorcinl

corcmuna. ri.hrs, arbitntin. connica betwlln com~uniti",.•Qd providin. Idditional

protection to the con nllure rIII"e.

While aU th... use aDd non·.... val... are UOWD to 'Iile ud to vary dependin. on the type

of the rtIOurce aad till populaeioll COllCtrntd, ..i.nin. I dollar value to them is not an eU~1

calc althou." it is by DO ... j....i'... •• neenl ,.,s, ~ bien developed ror

va1ui.. colDlDOdidllllld _rv_ .Iliell are 1101 elculI.1d i. till ,Ic.r. nen ar. tllrte

call1oritl 01 sua _tllodl: (a) .... which _i,1I value rrom obltrvablt marlcet behavior (e.l.

ua"1 cOle ..diad); (b) a-.. dale _III," 10 imitate nwlctt valuation by crearin. lurrollt.

IDIfUa; IIId (c) ........ lOIicit I direct valuadoe lrom .... ""vaal "pulation (continlent

VII'" _diad). TIle,..,.. old ..... _dIodI is eo de,," a proli.....lima.. or

PlOP..•••mi·.'. to .., ,. 'illasicll COIIIIMIioIl.

Ii_ b icaI co~tioa it • i.....tional public 1OOd, tilt "IeYllt pOpulation is not

IimitICI to local or national pOpUlatioll but inelucltt the Nle of' thl world a w.lI, llpecially
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peopl. livin. in the developed countries who Ire the main consumers of biola.ical

conservation, throu.h scientific and r.creationll tourism Ind medical reselrch, and oC

environmental Imenities includin. conservation (or ia own sake. This is not to say that the

local populations derive no ben.ria, but .iven their low level a( income their main benefit

comes (rom their ability to conv.rt biolo.icil conservation into direct economic benefits such

as a) the harvestin, of non-timber .oad., b) employment U (or.st .uards or tour luides.

c) acc... rea ror sciend.a Ind tourisu, d) Ind secur, and srable wlt.r supply from watershed

protecdon .t~. This .... Quntions lbout the Ippropriate rorm or conservation incentives for

local populations and mechanisms (or ~t ncovery. Costa RiCl" experience with scientific

Ind natun-oriented tourism, IndoDnil'l experi.nce with Ih. Dumo,1 Irription-National Park

Project, India's experi.nce with economic incentiv. (or rural communities adjacent 10 wildlife

reservlS, and Brazil's experience wilh the rubber rappen movem.nt Ire v.ry relevant in this

respect. or considerable vllu. is 1110 In IUCN manual currently under pr.paration entitled

-Biolo.iClI Divenity and HUIIIID Economy: Ciuidelinn tor Ulin. Economic Inc.ntives to

Provide Conservation or Biololiell RIIO~rces.-

5.3 IndiSI'td Wiler PoUey R"qrm

A rlIOurce-'J)lCiriC policy nrona in tbe ana 01 WI. _ ......Dr calli lor ov.rhaulin.

irriplion policy 10 provide iace.rivtl lor .rne••r Wirer 111I, 10 iacnue COlt recovery Ind to

....rate rundl ror "lIabili.", ••teUIICI, ud improve_•• or .a.liD. irrilirioD IYSI.ms.

1111 lint .tep in lucia "r...1IoUI be to strI...........f-""f aaociatiou and 10 make.
structural IIIOCIif1cItiHI to .Jigti•• irrilltio. I"IIIDI lueh • i.tlnalCliare Itora•• It IhI h.ld

o't dilaributon ud ialtlUldoII of .ten ia IIcal." ,huoMII.. SacII tnOdlncatioOl would make

poaiblt -..uUc til...... contract witb WI.f-usef aaociatioas and eooperativlS U

irri iII do ia Neliao~ ...... C1UDI 01'" coutrW <a no, 1916, p. 34). A

.11:_ ~p would lit to _ ..wry ",·u_ IUI'; c..... iDdtled to the

'•• or CIOIIIw Iud .., riP-, pro.,iIioII lor ... tI'7..I.., etc. wlaicll would

'1ICOura.. I....n to VII. WI. I' '11 -flintl QHOrruoity COlt.
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Bulk ~aler sal.s 10 waler user associalions could help r.duce the mlllrin. and collecrion

cosu by leavin. water distribution to local or,aniutions which can besl monitor water use and

prevent meter manipulalion or dama.e throu.h Pltr .roup prlssure. RePino (1916, p. 33)

repara chat -in Oujurat StI~e in India, the irri••tion •••ncy sells water volum.trically in bulk

to cooperatives, which distribute and colleet r.. (rom th.ir membtn.- A simil.r system

operatll in Sri Lanka. ROIl (1916) npara that the introduction o( volumetric irri.ation fees In

area o( China has inductd "ann.n '0 .... wa••r mon ,rrici.ntly and has .enerat.d revenues

for maintenance or the irri.ation syst.au (III Cue 3).

Wh.n volumetric (mar.iDAI cost) .,ricin. is Dot (..ible or prohibitiv.ly costly, low-cosl

approximations such u ar..-bIHd irription char•• and lind cu. could bt introduced. The

sacrifice o( .(rici.ncy in this cue lIIay bt justi(itd by the IIvinll in m,"rin. and collection

co.u. The .vidence worldwide .u.......ha. (.......n an pn.,..'.o .,.y (or flliabl. irri.ation

servic.. A Vlilability and r.liability o( supply is rar IIIOrt illlponut 'han COlt in this cu•.

n. 11m. principlll that apply '0 irription WI.r Ihould apply 10 au o.hlr UIII or watef,

inc:ludin. industry, .n.r.y Ind hOUllhold UII. Wa.r consum.n in IU _ton in most

d.v.lopinl (and mlny d.v.loped coun.ri.) PlY a lilt e....... (or WI.r, which is w.1I below

the ral cost o( d.livery I.t Iione i.. opportunity COlt or scarcity value . nus consumen afe

.ncoun.ee1 and in lIIIIIy ea.- explicidy IUbiidiald 10 0"""" &Del ... Wltlr, o(lIn on

lCCOuat o( -lQuitY-: WI.r is 100 _ntiaJ 10 cltpriVl tilt poor or ill .. Chrou.h priein•. v.t

batll equity aad .rriciency oItjlctiWi could be -* b, ..........iVl WI.r char... that nneet

Jo.I-rua lupply _II. It is till nmat i". wlaicll is ""1I"1t bIcI. it lUll chi .en.nl

public iDcludiai poor (wile 01 btIr • dilorooortioDl.. au burdea bIcI. or inabili.y to

.¥Ide it, , -.n)·to iaI _III _ ." tIII· th' ( Ilwns

IIId preliM, 101I tte.).

... is ... eII'·dad r. _ • I n~lplIC" r ." ...." .aiei",i_

IIId aldl. Ja _, __....~ _ of r ".' II rNlt ucI, II
••PICtI1 r,..,...., i8dunrill, 11II"" touid toWII blcOIIII ovtrpollutld

aDd depIded. In OIlier countrill, .....lIy It • hi....r IIVlI 01 .v.lop_nt. wate

..



.
•

•.

... "

S4

dispOlll in Wlttr resources is r••ulated by permit. by requiremlnu for wlrlr treatmenr before

disposal. or by efnuenr stlndards. However. compliance is poorly monitored. the penalties are

too low and th.y are not strictly .nrorc.d. Such standards and relullitions often work bener as

incenrives (or rent-sltkin, behavior than u r••ulation of WIIte dispOlll. A,lin. water pricing

for wute disposal is a mort .(fective instrum.nt -':auH it manales demand Ind sUI.ens

lower-cost Ilr.rnativ.s orh.r than bribinl .nforc.m.nr officills. for IJllmple swirchin. to less

pallutinl inpulS and technolo.i.s. iDlwlin. tratm.nt (Icilititl. chanlin. location. ere.

In conclusion, the Wlt.r ullr should PlY fully for the COIlS of supply, d.livery. depletion

Ind pollution (truun.nt COlli) anriburabl. to his/h.r UII. n. paym.nt Ihould be linked to the

quantity and Qualiry or UII and th. link should be transPirent .nou.h to chann.l th. user's

e((orlS towards effici.nt use. cODllrvation and minimization or WIlt•••n.ration and disposii.

As Jon. u thefe is a div.rl.nc. betwHn those who use (I,riculture. indUitry, households) Ind

tho.e who pay (tlxpay.n). th.r. is no built-in cODHrvation mechanism. If th.n il such I

mechanism. it is a pefV,rse on. bIcIuse it encoun,tI iDtlfllllilldon or 1M benlrilS from wlter

use Ind externalization of the COlli. nl lovernm.nt, in iu an.mpt to correct on. market

(ailur. (public lGOdS). hu I.n.nteel another (txtlmalities).

5.4 Fglisy Qp'iPM 'pr !'!nUn, _jth yrle, I,d IpslwRit' Ipyjmpm'ptl'l'rphltW

The ClUIII Or Inviron_.111 prob.... have bIIa clllcri'" __ive marklt railum Ind

policy dislOrtio... lav ,...,.. (air, Wlllr, ''''IfI",. a..,III..) IN co••on

property. unpriCICI NIOUrcll ide die cIomIi. or Utl. While till .. 01 ot..... NOurcn

luch u capi... ad labor II .bject to pre. IIId o r coaItni.... till .. or I.viro.m.ntll

NIOurces it aoc. UrIIIa ea.••In iIId.crili ,f'Od..-n dlllllp raw ..til iato the lir and

Wlllr without reprcI to .... IaiP y i• .,.. on o....n IIId tilt lOCiity at 1a,.1, prwcis.ly

bIcI_ il is _Ia."", -".In. '01 ... to do -= ... d' Fa 11 II ,..: ....

red... or trII t II ...,.

Il ••vi .-DUrell CHId III brou.lat iBto till muk.t lid priced, their prictl would

indicate their true scarcity aad till opportunity COlli or ....ir UII. U.. would hive to Ply to
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use enyironmlneal "sourCIS and such Plymencs would force them to economize on their use.

The Intire spectrum of industrial decisions would be affecr.d: the desi,n of industrial

process.s Ind technololies, fhl types Ind QUinrides of nw mlt.rills used and the narure of

producrs produc.d. Therefor., th. ideal solution would be to establish I market for

enYironmentl1 resources by defininl propeny rilhrs by 10yemm.nral Iction. siMe transacrion

cosrs pr.yent the sponeaneous elD.,..nc. of luch I mlrker. Pollution ri,hts (or pollution

permits) could be issued and IUocated to cumnr IndUleril1 produc.n in I -Irandfarher system."

Pollution permits could be lith.r boulht back by rh. 10YlmlD.nt or lraduilly reduced in

·Yllu.- (allowabl. poiludon) uneil the dllinbl. Ity.l or enyironllle~ullQuality is reached.

Polludon permits should be mark.rable Ind transflrabl. 10 ehae CI) they will .nyieafe to the

mOlr efCici.ne producln, Ind (b) their prices will reneee the true sclrcity of enyironmental

rlSOurca belnl used.

Delpie. irs mlny meria, eh. lyarem or pollueion permits hal noe y.e bien extensiyely used

....w...,. Ind ia dleails hlVl noe bIIn rully worked out. TIll COIC.pt or markecable pollution

penaira is I ,.laeiYlly rec.ne idea .hich :s cumntly beinl ,.perim.nrIUy tri.d in rhe US.

Whle WI propoll h." it NIIIrch iDeo .... r..ibility or such I lyarem in d.y.lopin, countrie~.

In som. IInII, it milhe be ..ilr CO incroduce luch I lYle... in I country which is not yet fully

induauialil8d. In induacrialilld COUllr•• YIItIcI inrera.., .uale iDYllCIII.ncsand dlma.e alreldy

dODi milirare i.e pOlludoe ,.,.i••

HoweVlr ,. ... 11....1i....... .."roaiala. _ workiap or I markle for .nyironm.ntll

rIIOUfCII, which haVl bII. IriId nUllllully ....11I,.. I..,. or "Iyinl on th. mark.t to

Me pricII lor .y ~. _lOVIn_III •• c a for tilt UN of th.

ruoufCIS claro live or ....live cltcilioe.· I' , _.,. properly III, thl

....r... COl. will be • ..,Ii d ad .yiron_a" rIIOUrcll will be op,imally UIICI•

.....y. c:MrIII'or d 111 _ of die .yU--I ..... 41.... or .... lhould be

.1 ..... 10 d'." or ,~ ICdvllill ....,... III 'rlCtice, il is Ylry

clifrlC8lt to die full a_I fII.vi l ....... btcI_ tllty art wi_,r",

ol.n lIOe -.ily Qualifiablt and rab a Ionl li_ co lCCumula". A more workable Iys'em of



..

86

sening chaf.a is on. ba.d on ambienc srandards. This is don. in cwo SCI,es. Firsc, technical

experts describe the conseq'J.nctS of diff.rent levels of ambi.nt qUlliry: for example, fish

survivil It diff.rent lev." of diuolvtcl oxy••n or human h.IUh II different J~vels of clrbon

monoxide. Then. a tar••t l.v.1 of ambi.nt qUllity (•.•• a taf••t l.v.l or dissolved oxy,en or a

maximum acceptable level of ca,rbon monoxide) i. politicllIy or administntively chosen, and a

char•• for ,mis.ions is lit at the l,v,l nec....ry to Iltlin this tlr••t. Th, I.vel of the charle

for each .Irel that would accomplish dI, IIr••t lev,l of air or Wlter quality is obtained by

estimatin, the relationship bttw••n diff.rent char., lev." and th, .millions from different

sources baed on the aven•• IDlr.inal cOla of thlll sourc... Th••ffect of different levels of

emiuion. on ambi.nt Quality can be d't.rmintcl dlrou.h math.lDatical mod... of river bains or

air pollution re.ions. ne.e twO relationships (bttwlla char•• and .millions and between

emillions and ambi.nt QUllity) provide til. link btrwttn cha,... and Imbi.nt Quality and

determine the level of th' cha,... that will brin. about the dairtcl (tI,.et) ambient Quality.

A syslem of char.... thus d..i.ned. will nor muir in poUulln Plyin. I price eQul1 ro rhe

external co.n or dlml,,, creared by rheir acdviria. unlea rh. char.a vary accordin, co the

locarion of rh. lOurc. of pollurioa. Such nn'-Nnin. _y proved ro be prohibitively costly.

How,vtr. .v.n in ill crud.., rOnD, a IYSIlIft or pollurion cha,.. .... Idvanll,,, over the

curnal 'YlIIID or dinel n.ularioa rhroup .rnutnr or ...bital llIIIdardl.

Emiaion cha,... III .,nc.al ....... lor lela.vial rhe cItIind lor .lIyiroIlID.nral Quality

because rhey I8iailDde die COItI 01 poilu" COIIlOI by "yial die I 01 iDdividuai pollution

coDuol aDd rhl choa 01 ."",y tID die poUu.,. Dlpeaclial. hit on coDtrol COlli a

polluter rleld willi I c...... _-Iou IDly cll... tID reduce hit OUtpUI, ChiDI' his inpur
I
I

ad or prod pfa Cili. _ lite _. or , ..,." c....... IadUltrill witla hilh

coatrOl COlli ooaaoa .. IIId ...y ... ia c whill iad..trill wir" !ow control cOla

wW coaUOl Mel ..., .. Ia·cIIuIIL 0venII. till cIIIincI lid... ill pollution wiD be

lnai8IcI II 8lial8l. OM. ... 11II "_try wW be ader CC*lUI p..ure 10 dewlop mon

CGIt erneilal WI,. or 1Id1e1.. or l ..dIIl poIIutioe in orcItr tID red_ I. COIIIIOI COlli or

PI,.III or c........ 11I1~I'CI...a' is ..., IIICI .i.pler bIca_ c..... require DO lenowledl'

l'..



...

.. '

87

of th. production and abatement technololies of different industri.s and no barlaininl; the

incentive structure facinl the polluter is such that it promotes self-.nforc.ment; the onus of

(indinl or d.v.lopinl the most efficient approach co r.duction of .mislions is on the polluters

themselves not on the relulatory al.ncy.

The system of pollution chari" hu betn used with considerable success in several co untries.

Japan hu instituted a system of lir Ind wat.r chlrl" to compensate the victims of

pollution-related IUm.nu. ne Japanlll compensation prolram UIII statIStiCS and epid.miology

to allocat. secill responsibility ror aillDlna to specific toxic substanc.s. For .umple, sulfur

oxides have betn linked to rnpiratory diltun and the compensation COlt wu allocat.d 20% to

automobil.s (to be paid out of an automobil. tax), and .~ to 111 otlltr sourc.. of airborne

sulfur oxides. Th. lutomobile tax varies ICcordinl to car w.ilht and the chari' on industry

varies Iccordanl to location in relation to the pollution 10"'. It 1ft iDcIUluy is identified u the

only sourc. of I plrticullr toxic substanc. in the am it is h.1d mpouibl. for III th•

compensation cOla related to thot lublUet rellrdllll of die IIv.1 ot .millioDi. It is

important to note thlt th. national industrial lIIOCiation panicipetld in the structurinl of the

prolram and its impl.m.ntation, thus minimilinl monitorinl ancl colltclion cOla (And.r.:an CL

I&. 1977).

Variantl of emillion and .fn.Dt cha,.es have bIID illlp....Daed wida varyiq IUCCIII in

sev.ral countries. In the UDilld S••, to... nceiviDI fldenl lnall for coDitruedoD of

seWlr IYlltlDS an nQuind by WIltr PoUlido. C.aoI Act to neov.r dleir openUDI COlts

IDd puu of th. caoital COlli f ir _n, lIIroulla muaicl.......... tnlCIIIIDt UIIr

charles. Ia W•• Gtrmuy, "iva.lIIOCiacioD or dilcllarltl i.to die RuhI' V....y hal

I.vied cha,._ 01 ill ._bln il PlOOOrciol to their dilc..... "veil ucI toxicity iD order to

fiDuet colltetive coatrol _u'- QaiD, the praaa worlel llDOOdlly btcIUII the chari. are

Itvild ud colllcfld .., till ....~.ti_ 01 till diIc lOt by .... IOve'.....1. Tlllre is

DO ,... wlay a lilailar .,.. to .... liPiD'.' ud a..u .. CIUOt work ia

dlvelopiq couDuill wida appropriate iad." ....nlaip ad.. IOverDall.t .DCOUrll••ent.

Cha,.. 'YlI..... an allo round in latin Europe. East Gtnaany .... establishtcl .miuion
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chlr... for ov.r 100 dire.r.nc air pollullnrs; Inyone whol' emissionl ar. lbove Ihe national

Illndard pIYS Ih. chlr•• and Ih. proc••ds Ir. ul.d to invlSt in .nvironmenlll improvement

and to compe....l. poilulion viclims. Similarly, Czechoslovlkil hu iftllilul.d ernuenl char,es

on biolo.ical oxy••n d.mand (BOD) ud suspend.d solids 10 alliin I pred.I.rmin.d level of

wattr Qualily.

A compr.h.nsiv. r.vi.w of Ih. applicatioB of pollulion char... is beyond our Icope, but I

Ce. mon eumpl.. of pot.Dlial applicability 10 dev.lopin. counrries mi.hl be useCul. These

include a lad additive tax; I bev.n.e container d.posir; I rteyclin. incenliv. IIX; Ind product

disPGIIl, coDI..tion, and DOist chari•• ne US lov.ramenltu.. ladld llIOlin. 10 reduce its

pric. Idvanlil' ov.r uDleldId auoliM in order 10 induct a shirl 10 Ih. 111I.r which is less

poll'JaiDI, Many sllr.. iD lhe US have iutilutld r.fundabl. deposilS OD bev.nle Ind beer

conlliD.n 10 discounl' lIIeir rne disposal and .ncounl' lheir collection and recyclinl.

Sinllpore, London and Los An••'" UII COnl..tion cha,... durin. rush houn to reduce

conl..rion and air poliUriOD in the cicy center (1ft Cue 12), whil. JI..n and the Netherlands

have been toyinl wirh noise chari. for ,,,ffic Ind airport noise control.

II lDi.ht be wonhwhile ror otller couatr. to study th••Iperience or countries wirh

pollution char•• and develop dIIir OWII varialill bIIId 011 their special circulllltances Ind

.nforc'.Dr diCricuJliII. For '1'••• be".,... container • .,.ill an lik.I, co be errecrive in

dev.lopi.. couacritll; .".. it die, do 801 (ull, ••• (n. dis,..1 or ....., rhe, would

sri.ulall bli,It-,., or a ......·ia.uivt activiay: .... coUecrioa or coDaaiatn Ind

belr bot wlaicla Ii. Iow-ClOll labor·abuclut condilioal in maay developi... couDtries.

6. De I. pi Am

To .."...." d ad anaia die live. of or rIIOUICII that

.... 10 _iN"" 10'.'." eM ibed policy rei.. it b... Yet policy

nro,., ....ially iD ana 01 ..raJ rIIOUrcII aDd ....nviroa•••, is 801 an ., lISle. A
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major obstacle for policy reform is the vested interests created by existin. policies. A second

obstacle is that lonl-term problems are overshadow,d by pr,uin. day-to-day issues. The

demand for policy refonn is not .ffectiv, and th' n"d (or chin., il n.ither apparent nor

preuin.. Consenlul for policy chin., emer.el only at tim.. of crilil, al exemplified by the

introduction of a nationwid, 101linl ban followinl the cIWtrophic landslides Ind noods in

Southern Thailand. which havi been anributtd to d,fortltation. To rllpond ahead of I crisis

by d.velopinl lonl term policies for on-Ioinl mana.,ment of (orest rlSOurces il clearly more

delirable. To do so, it il nece,Jllry to build conl.nlul and Clpacity (or advancinl policy

options that would lead to effici.nt IIWlq.m,nt of rnourca for sWitainable development. The

inadequacy o( th' existin. analytical buis for policy formulltion. and the lack of ~i1ai)·tjcal

clPability and institutional capacity for policy res..r,h in the ar. o( rltOuree man••ement is

cleariy a conltralnt to policy r.fonD.

Th. lack of local canlensus ad dynamics for policy re'orm is equally critical. Wlitinl for I

major environm.ntal crisis to anain CO....UUl would be dilutrous for tilt fIIOurce bue and

possibly irreversible. PUlhinl forward with an outrilht pOlicy reform would be equilly

disulroul in sociopolitical t.mu and could cause • blcldah apiut similar ,'forts for years.

Ext,rnal conc.rn. whil. useful ~Jld l'litimat•• ClaDOt by itlill brial policy ,.'orm. Outside

preuure or conditionality is ranly w.lI-receivtd ucI " oI.n counterproductiv•• Alr.ady. the

eilht Amlzon Rltiou hay. dtDOulICId polie.. by lrouDi oUlllde tilt naioa to dictate their

polici.. concerninl the UII ucI .......Dt 01 tIIIir raial'OIIIII, Policy c....... is DOC .ffective

and sustliaabll unlla uncl.ntood. IIPOUIId ucI pro_tid ildil.DOUIly. Ultimat.lyeach

country will NQ1Iire ill 0.. __icy 10 eIItermine till oplilllll UII 01 iu lortlt NIOurCII.

FonilD IDiIIIDCe is molt .IIled....... it .i. to CNlII illdil.DOUI ClDlCity and d.mand for

pOlicy cilia........r .... 10 au.".y pOlicy pnscriptiou. n. analqy 01 PUlhinl u opposed to

puUial OD • lui.. is .., ia·". _.
It is ia die creatioD r.'I oed lor policy ,.,.. lid die buildin. 01 ClPlcity to

del... and carry it out dIIt AID .. III" ill major ...."ill (or ra....r bIcIUII 00 ill

relativlly limited financial rIIOUrctl. Tht IDOIt accel'cablt. and in till Ionl-run. the mOlt
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,fr,ctiv, role (or AID to play in ,cr,ctina policy chln"s is thlt of I cltalyst Ind I flcilitlaor

thlt helps creare I conduciv, ,nvironment for and asisu in the process of chan,e. The most

,ffective WlY of brinlinl about lutinl policy chan... is by buildinl consensus and capacity

for developinl and advancinl policy optio.... This c.n be don. with limited resources in a few

tarleted .r.u in which AID hu a comparativ, advlntale based on prior elperience Ind access

to both anllytical resources in the US IIId to policy mak,n and analysu in developin,

countri,s.

Whil. the prioriti.s will vary accordinl to each country's l,v.1 of d,v.lopment, resource

endowment, critical .nvironmental probl.au ud exuWlI .lII1ytical capebiliry, the (oUowin•

••n.ral actions .rt recomm.nded:

(I) hum.n resource d.velopm,nc in ,nvironm.ntal mln•••m.Dc and policy sciences with

p.rticu.....mphuis aD Datural rllOurc. economics and applied 1C010.y:

(2) policy dillo.u. with policy ..k.n OD cumnt and ....raiD. probl..... of natural resource

manal·m.ne;

(3) support or nIItIrch and policy ualYlu in natural rlIOurce IDID•••m.nc throu,h res.arch

.nnts and institutional d.velop_DI uaittlllC. 10 10Vlrn_nc •••nei,. univ.nili.s IDd

NCiOI coac.rDICI widl NIOUICI .....lDIDI;

(tt) slntt.ically ..ratted projecll • MlUraI nIOurc, • .......DI;

($) techDicaJ _it... iD DalUlllIIIOUfCe """"".1; IIId

(6) diullDiDacioD o( (aclUll iDto..-tioD ad bowlld•• on iIII DC aDd potentill

or .lUraI nIOUI'OIIt ad tillAr roll in lulliDlblt tCODO_ic develop_al IIId the quality of

lift to iDe•••••....- Ud pro_ott acctp.DeI 01 ........ 'or cllln•• iD private

.....vior ad public policy.

TIll ullimlw objective or ttneIIic .clivi... iI to .1Id ca...... ad CI_ity (or

policy e...... tIIIC will improve ·D.....al or IIIIUr1I lIIOalCII IDCI .... environm'Dt and,



---

·.'

91

thereby, ensure the sustainability or the development process underway. The intermediate or

proximate objectives or the supported activides Ire:

(I) to ••nerat. and disleminatt (actual information and Inalyrical knowledle on the stlte.

manalement and pot.ntial o( natunl resources in each country;

(2) to increue public awar.n.u of .nvironm.nral issues and promote acceptance of the need

(or chanl' in privatI behavior and public policy;

(3) to build analytical capacity and handl-on .xperi.nc. ia analyZinl .nviroa••ntal problems

and (ormulatinl policy tolutioU; and

(.) to build the institutional Stnnlth of r.levant lov.rnm.nt 'I."ci.., NOO's, educldonal and

reselrch institutions and the private IICtor and to I.n.nt. commitm.nt amonl decision

makers and bureaucrau for policy ehanle and impl.m.ntation.

Th. stnt'lie inslrum.nts may be lrouped into nv. int.rconnlCred, parrially overllPpinl and

mutually rein(oreinl Iroups: (I) policy dilloIU.; (2) pilot projects, iftltiturionll support Ind

technical usistanc.; (3) ,.grch supl'oI't; (4) .nvironmeDtil aWirtneu activities; and (5)

educacion and treiainl. Table II iD ADMa In Iilil die individual iUb'UIDIDti in tach Iroup

and th.ir primry, IICOftClary and iDcicllatal objecti-. till wtrullllnll are ..I(-explanatory•

• xe.pc for die pilot policy projtctllDd .... policy workillopl. whicll coudlUtI the elOlllt and

most apparent IiDk be..... pro_ tad poIicill. AI iDdicltld _Iilr. ODi o( the obstaCl•• to

policy ebaDl' iI 11II lick 0( 1M I. CI ry ..,.....n aDd ..aydcal buil ror (ormuJarinl

"tlnedve poUcIa For we ..DOt PNdict the COIIICIUlIICII or ,riVltiation of forest

Iuds or _ ..bliI....11 or co. OWIIInhip in a burt., lODe around a nadonal park.

W. have' piod 11""".1.1 tIIIory and ....rillCl iD vario. couDlr. bUI th...

..,.'11" _ve iii till coatrill CODCInlld. It II 'ar .,. dilrlCuit to .rrect a

~ elM ill CO••• II••••• 11'I uaUo" or .......y 1.~lrtlia.

TIlt pilot policy projtctl ..... provide ••ti"l around 'or a number or policy options thlt

an ...nable to locaIiltCl 1001icldol. For .11.plt, with the ,upport of local luthoritin,
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communal ownenhip could be incroduced in an escuary whh a mulciplichy or resources

Crisheries. aquacuhure pocencial. mln.rove (or.st. courism. etc.) in proximity of I community

known to have a cohesive social nrlanization. Such a pilot project can be reinforced wich

support for social science r....rch and observacion/scudy toun in countries such u Sri Lanka

and Jlpan which have a lonl history of sl,cctUful communal property systems. The results of

such pilot proj.cts cu be used to make improv.m.nts and to replicate th.m in other shes with

increuld local participation. If suCCtUt'ul, the knowl.d.e and publicity I.nented from such

experiments would .ncourale their elteDlion to the national level.

Policy workshops (combin.d with r.....reh lruts ad til, development" CUt .tudie.) can

lim at harntUinl and enhancinl eliltinl analytical C8P1Cicy and int.llectUli I.denhip in order

to Iccelerlte the process of environm.ntally critical policy Nfol'llll. While il is true that

developlr.1 countries lack .ufficient analytical capacity ill th: ,"'peeiali_ ar. or nltural

resource manllem.ne Ind policy analy.iI, they hive no lack or ..II........ natural and .ocill

scientists and inteliectuII I.en. It is both feuible and COII-efrectiv, 10 11Im... existin.

Inalytical capacity by livinl support to the _I in-country talent to become involved in

Ipplied worlc, uminan Ind workshops on ill.... tut Ir. both crilical and can be 'dealt with in

the r.latively n.,-cerm wi~:';.~" uillinl coDltnintl. nil is _ntill for (I) d.mon.trltinl the

value oC policy rerOrlD, rb) IItherinl lBO_nlUm, (c) 'Ullliaiq intlrtl.. IIId (d) buildinl a

cODltilUincy Cor policy r,ronl.

ne local intelltclUll IIICI political ....n IDUit UIIdInlUd poUcy 1If'0I'ID te be in their

consulu.ncies' bell illlI,...., ud IDUSI be Ible to eIIr.1Id it • lUCia. TIle predominant vi.w of

enviroD_nlll .... lauill or coDCIra to .......n ' ellViIoDtd cou.". mUit be

rtplac8cl by lCCuatl aDd ial'orlDld diICu.io. or ..if ,C. 1M economic wen-
"'iDle QUlJitY or liI. aDd ru 01 .... local peoplt 1*.

TIll .......... 01 ncIa , ud i. iadivid" 1ft DII CIIl be

.VII_tId It two "Vile It IneI 01 iD.....dia. or pro"'~ objlcti"" or I' the I,vel

or tilt ultima. objective t or • DOlicy C...... _I ..lei improve l'ISOurce

mana......Dt. EvaluatiOD or performance I' till intermediate (policy input) I.v•• i. lUi., but
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lell latilClctory than II th. finll (policy output) leve!. For exampl., humin r,source

deveh,"lpment or rr,iriinl cln be ,vllulred based on the number of persons 'Nho hive

successfully completed traininI; this is an '3sier but a I.u satisfactory eVllu,arion than one

baed on the policy chanl" .ff.ctld by tholt who have participated in th. trainin,. Similarly.

research support may be evaJuattcl blHc:I on th. number Ind QUIlity of re"arch reports and

publicarions, but mort pettinont would be an .valuation of th. im.,.cr of support.d research on

policy.

The contribution of th. stnt'IY to information and knowltdl' could be monitored end

.vlluatld based on th. number and quality of rewarcb reporu, publications and statisticil dara

banks, u w.1I u th. nUfilber of succ:ufully completed, pilot policy proj.cu, Ind the

circulation of publications and journals tltablish.d an cODnecrion with th. strat'IY. Th'

concribullon to awaren.. and lCC.pranc. may be judlld by pollinl I croa-ttcrion of rh.

public or by obHrviDI a number of " ..Itd indicacon luch as: th. crtnd in !)r. cov,ral' of

.nvironm.ntal illUti; the reC.r.ace to .nvironm.ntll iau. in public lrat•••nu by lovernmtnr

off'icials, politicians Ind th. I'riVitt stetOr; public: rtaCtion to dev.lopm.nt projecu with

,environm.nral impl;,~rions; che acknowlldl.d considencion ot .nvironm.nc d.v.lopm.nt rrld.e

ofCs in pOlicy decisio., .tc.

Th. Itnt'ly'l performance in rer. of .nhance_nc or analytical capacity aDd .xperi.nce

....y be .valuated in ttn.ll oC tilt number or tni.... chat have luccI.Cully completed cnininl:

th. number oC pilot projects ucI llUdy IOUn; tilt amount ud Quality or rtIIIICll compl.ttd;

and tbe d'I'" oC co.,.titio. lor ,-.ell lruts. FiMlly, tilt IIIIlIIy'l co.tribu~on to

insritutioDal IIN..III ad coaAi t .y bI inC.meI CrolD: (I) illClalinl budl.t allocacions

co .nvironmtnt·nlaf8d proJects lIy by IC'v.,....t ncill and Noo'l lupporttd by the

project; (b) iatrOdlCtioD or.w Projlcll by 1O t iliac. lad NOO's

patttrDICI at.., ,; (0) 1M -ial ....... or IOWfUIIIt scllollnbi.,. tll'lDll'ktd ror

••viroamt.,-nlatld trliaiq; (.)~.I aumbln or ••vlro....t·n..tId bills lubmitted cO

..,I....C; and (.~ mcr-i.1 borrowiq by 10Vlrn_ntl ror nacural nIOurc.-nlattd projects.
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Recolnizinl that SUCCiSS in int.rmediat. obj.ctiv.s (policy inputs) may not n.cessarily be

translatfd into policy chanl's (policy outputs). it ....ould be appropriate to monitor and evaluate

the strat'IY in t.rms of its impact on policy formulation u well. Whil. it ....ould be difficult

to attribute or even link policy chanles directly to the stratelY. since some policy chan,es

....ould hav.. caken plac. anyway. it is possible to inf.r the contribution of the stratelY by

observinl the dieeerential speed and .... of policy chanle in areu where the stratelY hu

supponed I'rojecu, workshops, study toun. conftrenclI. policy rutareh and traininl compared

to oth.r area where the project had minimal involve.ent. Because of the slowness and

incremental nature of policy cha"I' tbe indicaton for moaitorial and evaluation of thl

stratelY's policy impact must be cut in t.rms of -mgy.m.n' in ,b. rilb' dinerion- or -prouln

'Award'- rather than 8reversal oe polici.· or major 8n• w initiativ...• H.re ar. some eumples:



...

9S

-- prolreu towards the e:nablishment of wlter user associations, wlter rilhts and Wlter pricing

to improve Wit., use efficiency, reduce wlterlol.in. Ind .enerat. funds for 0 " M and

wltershed protection.

-- reduction of I.ricultural tuation. elimination of Ilricultural ,~hemical subsidies, Ind

promotion of tree crops, ecolo.ieally sound farminl systems and intelrated pest manllement.

-- mov.m.nt towards rlColnidon. r.juv.nation Ind scr.nltheninu or communal property ri.hrs

U I cost-eff.ctive m.aau of manalinl coastal resources. villal' rorna. and buffer zones

around national parks.

-- prolress towards introduction or .erectiv. IimitatiollJ OD .nlrY iDtO fish.ries such u Iicensin.

sch.lIIlS. t."itorial use ri.ha and artiricial ,..Cs.

-- pro.reu towards introcluction or pollution char.1S to replac. or at leut supplement the

in.frectiv••mlllion standards curnntly iD UII.

--experim.ntation with rerundable dtposia ror blv.n•• contlinen aDd PlCkalinl material Ind

with disposal charles and recyclin. iDc.ndvII.

--consideration or the environm.ntll cosa oC alternativ. sourcll oC .n'fIY in .n.r.y pricinl

policy.

--Illillalion reQuirin••nvironlDlnlll ....m.nt ror III major public aDd private uctor projects

with pot.ntial impact on thl .nvironlDtllL

-- proaNa towards nclucliOll 01 protICdon aDd capilli lublicUII to ..,.. ICIIt industrill and

iacNUICI allocatioll or I'l1O'" eo rural illClUitry.

-~a !DOn ICtiv. dlbllI 011 .lIv........ i.plicldo.. of IIIICralcollOlDic IDd _toni polici.s

durill. policy f..uJa.. .-c1alJ, lIIIO.' IeOlIOmilll and poUcy ".n in till rlaanc.,

plan.iII........., IIiaiItriII.

--PfOI'" to'" _Idl' IIIIUII .-urce prieia. aDd ••virGII_1I1II colllidtntioDl an

iallPll PIlI or 1M .awtull aM adj ucI .

-- i...... _ oI •••ldsd nll.1e ..,.is 01 pro_ widl PIOY.1oM 'or iat8r111lization

IIId .aidptioD oI ••v.............

..
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One may '0 one step further and monitor actual chlnles in resourt:e use Ind the state of the

environment throulh leadin, resource indicators thlt should be developed for this purpose. (e.g.

reduction in the rate of deforestation. increase in the nte of reforestation. reduction in soil

erosion and sedimentation. reduction in biololical oXYI.n demand in water systems) Ind then

attempt to link ch.se chanles to the stratelY. Of coun•• che ultimat. test of the stra~e.y's

success is not the .limination of aU symptoms and physical manif.stations or .nvironmental

delradation but th.ir containment to I.v.ls consist.nt whh soci.ty'. other obj.ctives. In some

CUll. howev.r. the linble IDlY be too indirect and t.nuous to be maninlrul. It is also

important to not. that ill many CUll the linkal' beewltn the strattIY and policy chanles can

only be based on a ~fore ud aft.,. comparison, rather than on a ·with or without

comparison most appropriate for performance .valuation. The acid tlSt that Prol"ss is beina

made in this relard is the IlSMninl and ultimate elimination of the economic manifestations of

environmental delradation.
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App.! I; 'WI
CASE I

POLICY fAILURE: RANCHING fOR SUBSIDIES IN BRAZIL

In the 1960's, the Brazilian lov.mm.nt introduced extensive l'lislation limed It developing
the Amazon relion. Over the next two decades, I combination of fiscal and financial incentives
emerled which encouraled the conv.nion of forest to pasture land. Durinl the 1970's. some
1000-10,000 SQulle kilometen of fonst w.re clearecl for pasture nch year. The propOnion of
land used for pasture in the Amazonian state of Rondonia increased from 2.'11& in 1970 to
2S.6~ in 1915 (3~). Without tret cover, the fralile Amuonian soil oft.n lOllS its fertility and
at leut 20' o( the pasturlS lftIy bit at 10m. stal' of d.terioration (49). Indeed, canle ranching
is considered one of the foremost proximate ClUIIS o( d.(ortltation.

Furth.rmore, ranchinl provides f.w lonl-t.rm .mploym.nt oPpOnunities. Accordina to
Mahar, livestock projects o(f.r work only durina the initial sluh-and-bum phase. Nelative
employm.nt .ffects hay. bien observed wh.n incom'-I.n.ntinl trtt cropS such IS Brazil nuts
are eradicateel for pasture (34).

Operation Amazonia (1966-67) established the Superintend.ncy for the Development of the
Amazon (SUDAN) which administ.red the num.rous fiscal incentives delilned to attract
ranchinl. Fiscal inc.ntives included tax holidays o( 10-15 y.an, investm.nt tax credits(ITC)
and expon tax or import duty ex.mptions. lTC's allow.d corporati,ns to .x.mpt 50CM; of tax
liabilities by investinl th.ir Slvinp in SUIOAM approved projects. Projects w.r. prioritized.
and those with favorabl. ratinp COUld be financed 7'''' by lU credit (undl.

Staninl in 1974, subsidiucl credit allO played a crucial role in .ncouralinl numerous
ranchinl projects. Th. Prolram of Alricultural, Livestock and Mineral Poles in Amuonia
(POLAMAZONIA) off.Nd rancll.n loans at 12... int.rut, wllill ....- ...re int.rest rat.s were
4'~. SubsidiucllOiftS of ~""-76'" or race value w.rt typical tllrouIII t'" .rly 1910's '50).
Th. prOlram discriminated aiainsl poor t.nant farmen wllo lacked tM neclSSlry collatenl.
AIIO, tax br.aks and chap money w.r. capiraliucl into til. land makin. property more
expensive and .ven 1111 acclllible to tM poor.

Th. subsidies and to brealcJ .ncounled ranch.n to undertake projects -hicll would not
otherwi. hay. bien profitable. Mlny proJeca Wire punuICI IOlIly (or th.ir rascal bln.fits. A
surv.y or SUDAM projects revea" fiv. projeca rtetivinl tax cNdil rundl without .ver beinl
impl.m.nted (3~). Investm.nts w.n oft.n made in projects whicll would normally I.n.nte
n.ptiv. returu. A World RlIOul'CII Institute study .IIoWICI lhal lilt typical lublidized
invesnn.nt yielded an economic loa IQUlI to " ... of tM initial inVllt_nl. How.v.r when
incluclinl subsidies rtctivecl by tM privati inVlltor. die inVIIl8llnt yielded I posiliv. financial
nlurn IQUlI to 2'" or initial oUllay. Tht rllCll and financial illClnlives mukld wilit w.r.
intrinsically poor inv.ca.la. ud .rved to lublidill till coaveniH 01 I luperior l1li1
(Iropical rOrllt) ineo u inf.rior _ (caM flachinl). (For 1M ••illd calculation or (inancial
and ICOlOmic r.turas (rom loven.ac-_isted fine.... in 1111 Brazil.. AlIIIIOn. _ Tabl. I
in Ann.x III.)

7 Aft.r 19", ITC. limited to 2'" eNdit.

• Sublidiucl credil wu .liminlttd complttlly by mid-19".
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CASE 2

THE COSTS Of AIR POLLUTION IN SAO PAULO, BRAZIL

Known as the -Valley of Death- because of the effect of its air pollurion on residents, the
Greater Sao Plulo Area (GSPA) illustrates only too dramatically the pOssible outcome when the
social costs of industrialization and vehicle use Ire i,nored. With In area of 8.000 square
kilometers, the OSPA is one of the larlest metropolitan Irels in the world. It produces over
40% of Brazil's industrial value-added. In 1981, its population of II million was .rowinl at a
rate of S-6CMt (60).

This dense population and heavy industry have liven rise to levels of lir pollution often well
above standards s.t u maximally -acclptabl•.- Emissions for tht entire OSPA Ire estimat.s at
7,000 tons per day, over half of which is carbon monoxidl. Nearly thrH Quarten of the air
pollution. includinl almost III of thl carbon monoxidl. is -:8used by can, with most of the rest
creat.d by industry. In 1971, daily lir Quality standards for carbon monoxide Iione were
excHded 299 times, at times by I flctOr of narly three. With air DOllution Ind population
densities varyinl widely from municiPility to municipalitY. air pollueion lev,ls more frequently
exc:..d sqndards by Imter Imounts in ehl most dlnsely populated areu. Noe unexpectedly,
the residlnts in th.se IrIU Ilso suff.r more from pollution-related htllth problems (60).

Althoulh the h..lth ,freca in Slo Paulo Ire painfully visible. QUlntifyinl the costs of air
pollution is difficult. In addition to the impact on humus. dalllale to property. equipment,
(arm animal and cropS must be included. A number of scudi. baVI succtlSfully correlated
hellth damalel irom poUution watll IIv.1I of industrial conc.ntntion and population dlnsity in
the different OSPA municipalicin. In onl such seudy, Fernicola and Az,vldo have linked
averal' levels of leld in th. blood of mid.nrs to the I.vel of air pOllution in different
municipalities (60). Examininl a tWO-WHit period in 1973, R.n. Mendes round a close
correlation betw"n sulphur dioxide concentntiou and dathl due eo respiratory diseues in the
OSPA (60). Upon studyinl the relationship bttwHn pollution and mortaliey in Sao Plylo, a
World Bank report concluded thlt -an annual incrtUt of I ton of particulates per kill in the
OSPA from 1977 levels is associated with an incr.... in the mortality rat. of 12 per million"
(60).

AtC,mDts to limit air pOllution are in tM t'ltdllinl seal" ae ellt red.ral, ltatl and municipal
levIII. Utinl air quality standardl deliMltld by tM 'tellnl l0ftmmtnl to calculalt ntenslry
abte.m.nrs. the ltat.S have SIt .miaion .lUdareb ror dirr.rent IOUtc8t or air poilulion. Both
th. fed.nl and ICltI 10vt,.menli a,. Il1O usial lictasiq aid IOlIinl to Iry 10 co.trol .xistinl
Ind POt.ncial new sources or I'Oliulion. At till lftuaiciPiI Itvel. I'" OSPA hll .mploYld lind
use I'Oliey to limit eh. localio. or II. ild.crill .... die levell or .11o..ble I'Oliulion in
dirft"nl anu.

In lhe OSPA, I'tducilll lir poIlurioa 10 die r nJ IIUdardI will NOuin .blttllltnrs or '0'1fI-
9OfMI. The World lank .nellhI ••••, ..va "IICY. CITISI...tillllIC Ih. annual CIJlt
or I 55' rlelucIioll II S6 aillioa or 11.10 to 11.20 Nlida.t .rrectld by tilt I'Oliution (10).
Oivln its imPICI Oil ....Ida. the ill .,. judi" 10 ..re chili juslily Ihis l.v.1 or
expendilure. However, the COlI fJl 1 c.rly dePi. oe the .rricitncy of tilt con'Crols
Ilvitcl. Pollulio...ndatell or .... are IlIOn .fric.fte I.... mandalory cOlilrol lQuipm.nl, (uel
rtStrictio8l. or OUtpUI Nltr~ bIca_ tilt 10,.., Ii" poIluttrs 1111 n.xibility 10 chc.olt the
mosl cOit-tfrtcdYl method of ........t for thtir linn. In till CUt or ...... finns also
dttlrmi. tbI val.. or dIIit ript 10 poIlulI aid r abl....e is •••fricient cboice (60).

--I. ur........ jad.trill ad _lell cu 'ubllllltill COlli. panicublrlyon
,.ide.t IlIIUII.

-- W..... ...,....tio.. Ire de. ad ...... ot poIlut_ IIi". till -..nil 01 .ir pollulion
conrrol. tlthou.1I ...rd 10 CI••tiry. an ••",..Iy lilet'y 10 ... j.tir.. by ill COl'Cs.--So. mathodl or pollulio. coatrol•••••••• lad .tandards, a,. ..n .llicitlftt Ind
th.,.(or. Ita costly tllta oellln••ucll u mandatory COBtrol telui••nt. (uti an'J outpue
rnlrictiolll. '
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CASE J

POLICY SUCCESS: WATER PRICING IN CHINA

For centuries ini,acion has played a crucial role in Chin.. a,ricuhure. Since the Communist
Revolution in 19~9, che area of irri,aced land has cripled, and 7'" of nacional food production
is on ini,ated land, contribucin. to China's food self-sufficiency (7).

In July 1915, the Peopl.'s Republic of China took an 'imporcant finc step toward promocing
Ireacer effici.ncy in irritation wacer usa••. The Chinese .ov.mment instituted a,ricuitural
policy reforms which invest.d I .reater de.,... of financial and mana,.rial autonomy in
provincial water mana••m.nt a••ncies. Th. policy .mphaiucl -wat.r u a commodicy rather
than a .ife of nature and clnray attributed waceful consumption and the imbalance between
supply and d.mand to irrationaUy tow Wlelr char,es- (53): AI a result. irri••tion wacer is
priced more clOStly to whac it actually costs and problems usociactd with overuse and
ineffici'lu distribution have diminish.d.

A.ency bud,,,, now rely on irription service fItS paid by wattr usen and incc:ne
lenerated by secondary iniptioa a••ncy projects such u rllhia, and livestock produccion.
Irri,ation service ftlS are char••d at I.v.ls to cover operatioa, maint.naac. and amonization of
capical celts....innia. in 19'0, the .0veraID.nt switChed rro. fiDlDCia. Syst.1IIS with .rants
to providinl loans. Th. move provided an Ixtra inc.ntiv. Cor Wltlr mana••m.nt a,encies to
coUect hi.her water filS. In .en.ral. Wlter char,.. art dlt.rmined by what the water actually
casu for dirrerent u.s... For eumpl•• char may be varitcllCcordinl to IUIOn, and in very
dry area pro.rtuive wat.r pricin. sch havI betn adopted to nf1tct scarcitY. Likewise,
irritation for .rain crops is pric.d accordin. to supply COlts without prorit. while cuh crops
may be irri.at.d for sli.hdy hip.r tho COIL

The reforms also serv. to declDtralize authority, makin. wattr mana nt a,encies more
closely ti.d to both the operation IftCI distribution of irritatioa Wltlr. AI ult. water is
often distributed more .rCiciently. In Hun,.ian County. ror •••mplt. f.nnen nponed more
reliabl. wat.r supply and w.n willin. to Ply mon ror tilt .uaranttld SuPPly (7). Man.lement
is oCten furcher dec.ncraliucl wh.n a local .,Iney purchuts Wlter who...1t aDd seUs in bulk
to s...aller wacer user lUOCiitions responsible for distribution 10 flnlln. n.e smaller .roups
stren.chen Chi bowd bftw.n tilt WI.r UIIr and'tM IVDplitr"·_. ncover COlli.

Because of theM policy nronu. Nv.n.... colltcted by tilt Wlter _"I.at a,'Dci.. have
increased si.nificantly. Fanaen hi". btlua co irripte tlltir CroplllOre .rrlCiendy while wlter
use per hecw. hu declined (7). DIc.DCnlilld ...........nt ...... 'lit lIOn .rricient
distribution throu.h pnetices such u diltributin. Wiler ICcorciin. CO Iaad .... Itvyin. wat.r
chlr... oa • volumetric buil ratllt, dIU • nat rate lad pnDUiaa distributioD plans iD
advancl. Crop productioD hu improved. with China proclucinl twicl u much u similarly
irripted crops in India (52).
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CASE ~

TREATING A SCARCE RESOURCE AS A FREE CooD:
IRRIGATION WATER IN DEVELOPING COUNTRIES

From india to Morocco to Botswana. free or heavily subsidized irrilltion water obstructs
mlrket silnl1s. encou~linl rarmers to use the resource beyond its economic (or 'IriculturaJ)
op:imum and stifling incentives to invest in improvements and maintenance of existing dams
which .re often plalued by poor drain'le and inefficient distribution syst!ms. In Bangladesh.
Nepll, and Th3iland. totll costs were It least 1000C'& or revenues collected. Even after a sixfold
increue. Chinese fumtrs stiJI PlY less thin 2''1& or ave~le supply costs for irrilation water
(51 ).

Ch.lp water oft.n becomes I substitute ror other inpua. Ov.rirrilation by rarmers nearest
tht water source leads to Wlterlol.inl, salinization and alkalization. Meanwhile those less
conveniently located are forced to rely on spondic and spane Wlter. A study of Pakistani
irrilltion systems found that 73'1& of farmers surveyed complained of insufficient water
supplies whH, rann.n close 10 Ih. Wlter lOurce of the lime sYtt.m Wire overwaterinl. The
consequences are reduced crop yields, loss of irri.ated lands and increue salt loadin,s of return
nows Ind aQuifers. Downslream erftcts includ. the erOlion and liltation of estulries Ind deltas.

Water subsidies encourl" rarmen to treat warer as an abundanr resource when it is in fact
scarce. With no w~ter rilhts, Ind .no .rfective waw UHf auoc:ilti~n, or other mechanism! !o
allocat. wat.r .ffici.ntly, wartr scareiry does nor ,..isttr. Indeed, water char••s do not reflect
the increasin. opportunity cost due to increuinl sclrcity. Beyond the lesl apparent economic
COSU, the,. is an abl.nc. of .ffechve financial cOir recov.ry mechlnisms. Ev.n at low
maintenance levels. only a fraction o( operarion and mainrenance COlU is covered by the
revenues coll.cted by war.r users. For .aample, revenull cov.r 20' of COlU in 8anllldesh.
27CMJ in Thaillnd and 60CMJ in Nepal. Ir capical cOla are includ.d, Wlter chlr.es often cover
only IO-20lMt of costs (51).

Underpricin. or irrilation Wlllr Ilso Incb to balh in.ericienr .... Ind inldequlte
mainr.nance of irrilalion sYtllma ....ultin. in probleml luch U pOOr dni..... which jD tu'"
le.ds to IlliniZilion and WlIIrlouin•. The FAO .rimar. rllar~ o( III irripIId lands have
been damaled (rolll saliniZition. likalialion and WI.rloginl. la ...Idilln. hllf th. command
area or the Indus Basin clnll'Ylltm !J wal.rloaed, lIline or bath. The sa... il true for the
10." Rafactain Euphnrn Valley ia IrIQ. MaiDlt1lUCt prob.... O(ltD Nlulr in inerficient use,
wirh as much u 7'''' or wallr IIIpin. our or .vapontin. (rom unlined or obstructed canals
and distributor•.

The IftIrk.t rlilure inhe...nl ia uDpriced Wit., ucI IhI policy (ailure o( irriplion sublidies
and ill((icitDt WI.r UII an iMatria..ly linked. II iI _d... dial i( PHillln incrtllld its
.f(iciency by 1O't, Ihe wallr Dved could irri... lnolhe, 2 Millio...Ia,.. (67). Howevlr as
Joal U (.rm.n do nol bar .... hW COlt or WI.r. tllty will be ualile.ly co l"ftCil" its
scarcity or the probl.1III which Ifill with Ov.,u... Until Ihly NCliv. clur marker li.nals
iDCIicllinl othlrwise. tllty will coedaat to lilt WI.r wult(ully.

l
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CASE!

POLICY SUCCESS: REMOVAL OF PESTICIDE SUBSIDiES IN INDONESIA

In 1985, the Indonesian aovemment wu subsidizina pesticides at 82CMJ of retail price at a
total cost of $12& million (49). These heavy subsidies encouralect intensive pesticide use by
Indonesian farmers. Indeed, pesticide use witnessed a 76% increase between 1976 and 1985. The
widespread use of the pesticide Sevin wiped out the natural predlton of the rice brown
planthopper, leadina to sianificant loues in the annual riel Crgp. Millions of tons of rice were
lost to the pest which five yean earlier wu not considered a threat (44). In 1976 alone.
364.500 tons of rice valued at $100 million wu lost 0").

Overuse ,of pesticides often leads to the evolution of resistant strains of some pesu, while
natural predaton that help control pests an wiped OUt. Elclllive pesticidt use hIlS in fact been
linked to a redyctign in productivity. In Northern Sumatra, brown planthopper population
density rose directly with the number of pesticide applications (9). Mtanwhil., restarch has
shown thlt untreated Cields had 75l1lt lowtr plaftthopper populations and hilher yields (44).

As with other mark.t Cailures, subsidies obstruct im~'Onanr market silnals which would
otherwise prevent farmen Cram overusinl pesticides. 8y Plyin, artiCicially low prices for
pesticides. Carmers ttnd to use more chan tht te:onomic optimum. til. pOint at which the true
cost oC pesticide use belins to exceed the benefit oC usina more pesticide. As a result. farmers
continue to use pesticides. perhaps u a substitutt for other inputs sucll u wteeliD,. despite
increuinl dama,e to crops and the .nvironment. In Indonesia. illllCticicia wen ..nerously
applied 4.' times per MUOn ovtr millions of hectares or riet ri.leII reprd_ or the nted of
individual fields (44).

By lare 1915. 7~ of Jiva'i riet wu thnattned and numtrous economic madies showed
nelativt returns to helvy insecticide use. A pOlicy which aimed to prolllOt. rice self·
sufCiciency hid jeopardized the crop yields it hid inttnded to bolster. Suppouclly resisllnt
varieties of rice were bein, Ittack.d by the brown planthopper witll incfluinlly intensive
damale. Describin, the daml,l tht FAO rtpOrted. -Ev.n extnmely hi,lI dOIlies of insecticides
could not ItOI' til... outb....ks. To the contrary. th.y ..mld to _Itt thinp wone- (25). In
November 19'6. President Suhlrto iautd I dtcnt btnninl 57 bnftdl or lublidin. 20 oC which
wt,. htlvily subsidized by the lovern_nt. n. 11m. dec,. 'declared int'lnt.d pelt
mlftlltllltnt (lPM) u the ftltional Ptlt control Itrattly ror riel. n,. pilitini Huons aCter
the dec,... FAO repOrted a 90'- reduction oC pesticide use. Alio. lvenae yitlds ros. rrom 6.1
tons per hectart to 1.4 tOIll.

In October 19••• the Indonnian lov.mm.nt cut pesticide lubsidies (rom " .. to ..~ or
retlil priCtl. Shortly aCt.r. in Dletllllber. tilt .overnmtnt opted to .liminate ptlticid. lubsidies
Iitol.tlltr. While (iscal COIIC8rD1 played In impOrtlnt role. policy _an allo hoped the CUll
would inc,.... (Inun' tlricincy willi Ptlticidt uti (29). ne IOvtnllltDt I. issued
provisions Cor raisinl tilt floor pricll or unhusltld riel. yellow COrD. IOY.III and mun, beans
incrtllinl Clnnen' incomes 10 dilty could better cope with the policy chanl"
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CASE 6

TURNING A MARKET FAILURE INTO A POLICY SUCCESS: THE DUMOGA-80NE
NATIONAL PARK- INDONESIA

In 1980, the Indonesian Government with assistance from the World Sank established the
Dumo,a-Bone National Park in SulawlSi. Indonesia.9 The park serves the dual purpose of
protectin, a major irritation area u well u conservinl valuable wildlands. After construction
of the Dumo,a Valley hi.hWlY. the once pristine Irea fell prey to rapid encroachment,
especially via I ,overnment-sponsol'ld transmi.ration scheme. Increuin.ly. forest in the
catchment area wu cleared, threatenin. the Wlter flow from feed.r riv.rs and increasinl the
likelihood of siltation. Giv.n this study d.terioration. the Indonesian .overnment and the
World Sank I.reed the Wlt.nhed ar. of me Dumo,1 buin needed more .ffective
manalement.

Their I.re.m!nt led to th. umblishm.nt of the 27'.700 ha Plrk which hu Illowed scientists
to make important IdYllnc.s in conservation biololY. For elampl•• 160 researchers from 17
counnies participated in Project Wallac. which was implem!nted to ettalo. the insects of the
area.

At the same time the park promotes th. conservation of indil.nous plant and animal
species. it also insures the investment in the irri.ation project by .uarantHin. a well-protected
wat~rshed. Two alt.rnativ. UJII • an effectiv. wat.nhed for iniption Ind conservation land 
compl.ment each other, raultin. in I positiVi externality ••n.ratin. benefits for both uses and
soci.ty It "r••. Th. project's provisions for wildland mlna,.lMnt allo serv. to enhance the
irri.ation system by reducin. sedimentation (and related maintenlnce cosu) and helpinl to
ensure I st.ady and predictabl. now of Wltlr. Wat.r f... an collected to fund both services:
provision of irri.ation water and wildlif. preservation. For the fint time. the Indonesian
lovernment eXPlicitly reco.niud and wi.ned a value to couervation .rfortl u part of
development. (37)

Both economic and .colo.ietl benefits an pintel. Th. fret mark.t would not have l:'roulht
about this rnult because of prohibitive transaction COlU or brin.in. tOl.th.r thousands of
farmers to reach an a.rtem.nt and .nforct it. GOVlmm.nt inrtrv.ntion hu produced two
public .oads: Wlt.nhtd protection and biolOlical cOftllrvation. Hither of which could have
been productel by I fret mark.t blclUIt or the inability 10 .Jlcludt rNt riders.

Th. DumOiI Plrk ilJUlua. how I. irription project can be planned to includ. provisions
for wat.nhtel protection .hich limultaMOUIly rulfill till reQuin_nll ror co....rvation land.
Both UIII compl.ment ont lnotlllr whilt ••nentin. boah economic and environm.ntll benefits.
Th. conVlnion or the wat.nlltd ... into puk lind IIlIblis important linka•• between
biololical conservation aad WI.nlltd ......IIltDI. The project ca ",. u a mod.1 for other
irri.laion projects wilt" COlli ror prollelin. Wlt.nhtcll In .ulO_tic:llly iacludtd and
justiritd not only u I IIltIDI to i...... 'M irription. inVIIIIIIIDt but 1110 (or th. inherent
conl.rvltion valUl.

, At a cost of SI.2 million, the project constituted n'IIII)' 2' o( a S60 million irri.ation
project.

:.
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CASE 7

EXPERIMENTING WITH COMMUNAL RESOURCE MANAGEMENT
THE ARA.ARI EXPERIMENT IN INDIA

The Arablri experiment be,ln in West Ben,11 in 1970. The objective of the experiment was
to find out whit it takes to let the villiles to stoP encrolchinl on the forest for iIIelal
firewood cuttin" an Ictivity thlt was leldinl to rapid deforestation. Interviews with 1.300
people in eleven villa,.. revelled the villilers w.rt larninl I lood pan of their income from
illelaUy cuttin, Ind sellinl firewood. The experiment offered the villalers forest-telated
employment opportunities from which they could e.rn at leut u much IS they elmed from
forest .ncroachm.nt. Th. villll.n w.re .mploy.d in plantin. tr. and lrasl on blink pitches.
Pllntin. was scheduled to take pllc. durinl the low-.mployment lluon. Fuel'Vood Ind
construction poles w.re provid.d to Ih. villilers II cost from outside sources. In addition. they
were off.r.d a r.v.nu. sharinl Ilretm.nt wilh the Forest Department wh.reby the villalers
received 2'lMI of the sellinl price of mature trees in cash. Th. villal.n weft allo .ntrusted with
the responsibility of protectinl the forelt from .ncroachm.nt. Institutionll Irranl.menu were
mlde for the election of rotatin. representltives from amonl the villa,en to moDitor the work
Ind to collect and distribute payments.

Followinl these chanles, Ihe villal.n enforced total protection of the forst aftd they
themselves r.frain.d from iII.pl cuttinl. Th.y self-impoMd Ind IIlf-.nCorced a reduclion of
firewood cuttinl Ind introduced wltchinl and pluollinl by vil....rs. In 3S yean, the delraded
foresa w.re rehabilicattcl, til. villal.n were mlrkedly "t.tt.r orr and thei,. relations with Ihe
Forest Department improved. GradullIy the experiment was ,xplnded to more villl,es and by
19.9 th.rt w.re over 700 IrouPi or Villa•• 'rolection Committltl prottetin, over 70,000 hi of
de,rad.d lands that w.rt pllnted to foresa in WISt "n,al. -nt. will to do so developed as
thell IrOuPi bllieved in the wunnc. oC sustained bln.Cia...• (Ba"erjet, 1919). Similar success
with small user ,roups is reported in Nepal. Indon.sia and Niler.

Th. lesson to be l,arned Cram t..... succ... storits is that for collectiv. action to succeed.
the Collowinl conditions must be met
<I) a link mUlt be created bltween a well-d.Cined small-aroup and • w.lI-defined price of

COrtlt land, . .. . .•
Cb) the ,roup m.mbtn must perceive a cl.ar correlation betwetn their contributions Ind Ihe

returns th.y I.t.
(c) both authority and benefia nowina from resource manaa.ment must bI restricted to the

memblr of tM aroup to tM .xclusion or ouaid.C".: Ind r,.. riders <C.mn, 19'9), and
Cd) Idjultmena Ind variations 01 the d..,.. of ,rour. cooperation must bI mid. Iccordinl to

the panicullr communities' de,,.. or socill co.... ,ion Ind .Iperienc. wi.1I collective IClion.
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CASE I

POLICY SUCCESS: THE ROLE OF WOMEN AND LOCAL COMMUNITY GROUPS
IN IMPROVED NATVRAL RESOURCE MANAGEMENT IN KATHEKA KENYA

Over the put decade. volunt.r self-h.lp Iroups in the Kenyan villa•• of Klth.ka hive
contributed si.niriclntly to conuoUin. soil erolion. improvin. Wlt.r catchment Ind increuing
food production. Fifteen volunteer lrouPS. includin. twelve women's ,roups. meet twice
weekly Ind work on I Iroup member's firm U Will u Clrry out community projects (48).
Projects. which Ir. often self·fund.d. hive includ.d land t.rracinl. dillin, cut-of( drains and
installin, check dims.

In 1973. resource delrad.tion hid relched nurly iJuol.rabl. l.v." in Klth.kl which has an
annUli rainfall of 400-600 mm. Soil loss Ind trH removal was ram..nl. Voluntary women's
,roups known u mwcrhva Dr self.h.lp Iroups hid bt.D or,lniud for c.nturi.s in times of
n"d. Durinl colonial tim.s. how.v.r. the tradition hid all bUI disappeared. For unknown
reuons. the mWlchva wimtSHd a mura.nc. in the mid-1970's Ind wilhin I few yeln the
,roups. which wert predominantly wom.n10, w.rl activ.ly workinl and rllulu btlinnin. to
show. The ,roUPI Ire orl.niad with inclntives for panicipation. It. for .umpl•• I member
misses two or th.... work ....ions. th.n the ,roup Ikips over thae penon'l fann durinl the
coune of the rotltion ("').

Thl mw,rhya have led to incrlUld .nvironm.ntal aware..... amonl wo....n. R"pOndents to
a villil' surv.y almolt unanimously commented that soil coaservatioa iacrtlllS water retention
Ind consequently food 'production. Th.y also .Ir. c.lTICinl is critical to lustaininl and
increuin. yields C"'). This IWlr.n... in turn leadl to morl .fncieat farminl practices Ind
sustainable food production. Decision-makin. Ind impl.mlntation Ire the 101. responsibility of
~he ,roups wieh no outside interf.rence. As I r"ull th. wom.n are inv.ttd with I stronl sense
of leldenhip Ind rllponsibility. It is ehey who bell.rie rrom the more .rrici.nt practices they
choose to Idopt.

Whil. Kachekl residenlS hlVI practiced .rr.ctivi rlsourc. maDl,.mlnt within the confines
of the mw,rhya. they do not have ehe mana••m.nt capabilities. or IcctII 10 economic resources
to combl' ullmll forCII. Indeed........v.r txt.mal foretS do beco_ i"volvtd. troubl. seems
to Irise. For eXlmpl•• Nlirobi _iMntS ort.n send trucks 10 di. IIDCI (rom the dry riverbeds.
As I result of t'" sand r.moval.... Wlter can be ItoNd ror t'" dry -.on; daml built by the
mw,Ibya are r.nd.rld u..I.... IJIClI ell. riv.rbtcllinin. is nmoved incnuin. eh' rill or wlter
flow durinl rainstorms and raisinl the rate or lOil beial Clrried IWlY ("). DIs"it. these
problems. the mUlbva or Kaell.ka remain mobiliud to institute .rrtctiYl moure.
manal.m.nt. Wh.n luch lrau..... inYllttd with tilt ultimall rtIPOlllibiliry ror IU=... or
(Iilun. the resula .re orten poIiu". AI r.rmen wie.... lusllinablt inc'" yields due to
more I(fici.nt practic•• they lean tile value 01 rtIOurce .........at ancl coaserYilioa.

10 AI o( July 1911. there Wire J2 Iroups with~ m.mben. III but ..0 or whom were
wom.n (••).
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CASE 9

INVESTING IN CONSERVATION IN NORTHERN NIGERIA

Investment projects in shelterbelts and firm forestry in arid zones in northern Nileria
demonstnte thlt the leololical benefits of rural afroresation prolnms can be tnnsllted into
economic terms. Such prolnms an lCololically beneficial to the nlion u well u economically
sound (6).

The plantinl of public Ih.lterbelts Ind fann forestry pnctia. can prevent soil erosion and
lOIS of soil fenility resultinl from d.forestation Ind lou of trees on farmland. In the more
denuded lreu, plantinl mlY enhance soil fenility and in anu Itill beina cleared for
alricultur., the am. ecololical tffect can be IChieved at a frICtion of the cost by leavinl trees
standinl. Th. ov.rall outcom. would be In inen... in fann inco.... because of the hilher
output of tht crops and livestock. Tht mult would abo be IUlai~\abll bleaus. the lonl-run
threat to thl soil's carryinl capacity from .rosion and from loa of nutrilnts and moisture
would be l'Iductcl. In addition, th.re would be economically important bi-produca such u
firewood, fuel. fruit, mulch. Ind fodd.r.

The ben.fits of pnv.ntinl declines in soil f.rtility an meuured by akinl thl present value
of all alricultural outcomes (rom land at the present level of soil r.nility Ind subtractinl the
pres.nt value of the output, wuminl I declin. in soil f.rtility. Incl'tUlS in soU r.rtility IS a
result of improved moisture r.t.ntion and nutrient ncyclinl In mlUur. by the present value
of the increm.ntal errects or afronlation on crop yi.ld••ince railll foNlll')' ......Iterbelt
prolrams not only pnv.nt IoaeI in lOiI f.nility. but liliY accually illlprow r.rtility. Increases
in the output of livestock products (u .ltn dry ..lIOn fodd.r becOllles available from the
stovtr usociltlCl with II,.er crops Ind (rom .,.. and shrubs) In lMUuncl by th. onsent
valut of the incnm.ntal livtttock production. ne value or the t'" products ..h as ('anwood,
poles. Ind rruit is tttillllttd in thl Ulual way by multiplyinl the amount prodUClld by the price
of the products and calculltinl the prlllnt value.

The net bentfit of tht project is the present value or the chanltt in nit rann incom~s from
croppinl and livlstock activititt Ind or the benefits of wood and fruit production. minus
prolram costs. Tht tttimited nit benefit Ind nil of nturn to inYllbnlnt UDder IIveral
sc.nlrios Ire shown 'in Tlbl. 2 oi Annlx 111.
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CASE 10

COMMUNAL TENURE IN PAPUA NEW GUINEA

Unlike most of the developinl world. Papul New GUinea his mainrai,lted its communal
tenure customs while Idlptinl ro rhe requirements of In increasinlly mlrker-orienred economy.
While rhe lauer requires clelr lind ownership. PIPUI New Guinel's experience hiS shown that
conveninl land from communll to freehold mlY confuse rarher thin clarify the rilhts of
ownership. On rhe orher hand. absent hiS been the widespreld land de,tadation encouraged by
the insecure tenure. loss of entitlements. Ind open access chlracterisric of stare-owned land
elsewhero.

Mose countries hive responded to mlrket pressures ror clear ownership by imposing a new
system of privlee or smre own.nhip. In conerasc, Papua N.w Guinea's lind law builds upon the
customs iov.rninl its communally h.ld land. The country's Lind Ordinlnce Acr calls for local
m~dilrors and lind courts to base seulements on existinl principles of communal ownership.
Consequently. 97CN. of the lind remains communal, has be.n n.ieher surv.yed nor relistered,
and is loverned by locil cUllom (15).

This communal renure seems ro provide cl.arer own.rship rilhts, with IU their
eovironm.nral Ind markee implication., thin privlt. own.rship. Stttl.m.nts which converr
communll land to fr"hold Ir. oft.n lallr disput.d with rev.rsion back to customary ownership
a freQu.nt outcome. Yer, unlike rhe reality of srar.-owned land in ocher developinl countries,
comm...nal lind in Papua N.w Guin.a is n.irh.r unowned nor public. Rath.r, the bundle of
richu deemed ·ownenhlp· in the Wilt dOlI not resld. in on. Plrt. For .xampl., individual
families hold rhe rilhe co farm plors of land indefinitely, bur the rilht to rrade them resides in
the clan (15)

The island's communal sysrems have lonl resulted in the sustainabl. use or its more densely
populared hilhllnds. Wirh I 9,000 Yllr alricultural history, an overly w.~ climall, and a
population Irowrh of It leasr 2.3', rhe hilhlands remain fertile. Th. population, which is
primarily 'Iricultural, e.,joy a per capita incom. over twice that of EI Salvador, Western Samoa
and Nileria (15). In marked contrllt to much of the d.v.lopinl world, only 6 million of its 46
million hectlrlS of fOrlSt land have btln conv.ntd to oth.r ... (.).

The tack or d.foresrlrion com.. u no surprise sine. thau wlKt control the land "Ive In
interur in the sustainabl., productive USI of irs fornt. aather tllln dlalinl with a distant
lovernmene in need or Quick rev.null and forei.....chanl" companies SIIkin. lo••inl rilhts
must n,.oriall directly wieh thOll who have secure t.nure and who UII th' land not only to
farm. bue to ••ther (ruit. hunr a..d colllCt mlt.rials (or clothin•• buildin••, Ind welPOns (30,
I). a.caUil the communal tenure PltttrU provide a...ntitlt.nt to all clan m.mbtn,
individuals hlv, Iirel. inc.ntive to .crific. future value for cumnr UN.

-- BUin. land II. upon cUltomAry communal t.nure Pln,ml can be I viabl. adlPtltion to the
reQuirem'Dts of a mark.t teO.IIIY.

--Communal t.Dure ., preveDI dtforlSration mort .fflCtiv.ly than ,ith.r srat, or privlce
own.nni" if il pto¥idII In .nbtllm.nt and secure t.nure co I .roup who ben.rirs from a
rorest'J sUitainable USI.
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CASE 11

EVALUATINC A TROPICAL FOREST FOR MULTIPLE USE:
THE MISHANA FOREST IN PERU

Tropical forests clpable of leneradnl I multitude of products end services are often
exploited commercially for a sinlle us, such u timber production. or they are simply convened
to plantation or ranchinl while mlnllement for multiple use would lenerate a hilher net
present value. A recent study (Peten It II. 191.) hu calcullted the net present value of forest
producu in I 1.0 hectlre stlnd of thl Mishina Forest on the Rio NlnlY 20km southwest of
IQuitos. Peru. Ind found thlt mlnllinl the forest for I combinltion of fruits. lltex and timber
would lenerate thrH times u hilh net pr.nt valul u conv,"inl to In intensively manaled
sinill-speciu pllntltion.

A systemltic inventory of I sinlll htelln or rorlst showtel so rlmili.s. 275 species. and 342
individull trees of less than 10.0 cm in diameter of which 72 species (26.2') Ind 350
individuals (41.6') yielded produca which hivi In Ictull mlrklt value in Iquitos. Edible fruits
were produced by 7 erH species Ind 4 pllm specils. 60 species wire commlrcial timber trees.
and 2 species produced rubber.

The vllue of the forest nsources includinl fruit. timber. Ind rubber was assessed It the
actuII market vllue. The yield or userul products per unit or time wu dltermined for IIch
resource. The net revenues lenerated by the sale or Ilch resourci were calcullted bued on
current mlrket vllues Ind the COlli UIOCiated with harvest Ind transportation. Two difrerent
hlrvest scenlrios were used. The fint involved tile Hltctivi removal or In exiltinl timber of
Irelter thin 30.0 cm in dilmeter in ynr O. yelr 20. Ind Yllr 40. with I finll cut of all
remlininl trees (projected to hivi I minimum dilmetlr or 30 cm) in yelr 65. AilnUII
collection or fruit Ind Iitex wtn conducted tllrouillout til. 65 year cunin! cycl.. The second
scenlrio. thlt or sustlinlbl. yilld. IUU..... Hltchve timber nlDOval (30 m /Illrvest) on a 20
yelr cuninl cycle with InnuII rruit and latlll collections in perpetuity.

Usinl the criteril for the fint sclnario. till native pllnt nsources on th. site possessed a net
present vllue (NPV) of 59191.77 (rruil. S7679.11; 1111•• ~21.39; limber. SI013.57). Usinl the
second sc.nlrio. the NPV comes to 51610.13 (rruit. 51002.60; lit'•• ~."O; timber. 5161.13).
It is imporllnt to note thlt in thii lantr icenario. rrult rtpr.nu '1.2~. Ind frUit Ind latex
10lether. til. -minor for,st products: 91.1~ or thl total N'V o( til' rOrllt.

The NPV calculations for thl Milha... rOrllt clemonstnll that nltunl rortSt utilization is
economicilly competiliv, with other rorma or laad-.... in til' tropics. Usinl id,ntical
investment criteril. the N'V or thl timblr Ind pulpwood obllined rrom an intensively
mlnlled pllntltion or GmeU" It'" ill 'nailiall Amazonia it ..timatld It 53.11...00. and
Iross revenues rrom rully-.tocleld canll ...tu.... in lruil aN Nponld to be 51.'/hl/year.
with In NPV or 52960.00. Thus. 'VIII thou.h mulliple .... _,I nl o( this Iropicil forest
could len,rate three tim.. thl lilt ~lIt Vllue or a lin." IOIC sin.l. use pllnlltion. lar,e
tract or rornu in Peruvia. and lruilian AlllUDnia In conVlned to luch pllntations Ind
ranches.
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CASE 12

FIGHTING URBAN CONGESTION WITH MARGINAL PRICING IN SINGAPORE

Like mlny cicies. Si"lapore has suffered from che environmental effecu of In increasina
car-drivinl population: conlestion resultinl in lonl'l criV,l times for cars and public transport
alike. air pollution. weir and tear on roads. and a lower qualicy of Iif. for chose Iivinl Ind
workinl in heavily conlested areas. Because clr driv.n do noc naturally bear the substantial
costs they impose on society, charlin, for urban road use is theoretically appealinl. The
success of Sin,apore's Area Licensin, sc:heme demonstrates itS practical appeal as well.

In 1975, can represented hllf o( Sin,.pore's 210,000 re,istered vehicles and were owned at a
rate of one per 16 peo"le. In In altemcn to r.duce c.ncral cicy craffic by 25-30% durinl pelk
hours. che city implemenced a scheme which chlr,ed driven for usin, rOlds in che center city
durin, these houn. Specificilly, Chi city aimed co I) r.duc. car use wichin cercain areas during
particular times. 2) leave economic accivicy unlefecced, 3) .nacc I sch.me which was easy to
implement and enforce, and oi) provide thOlt no lon,.r drivinl into th. inner city with
anraccive travel alternacives. The area pricinl sch.me required vehicles travelin, throulh the
center city at peak houn to purchase I daily or monthly lic.nll, raised daytim. parkinl fees
within this Irea. and institut.d I park and rid. IIrvic. to facilitate euy non-car commutinl.
Cars with more than four pass.nl.n. bullS Ind cycles wert ex.mpled (rom the Iicensinl
requirements (62).

The scheme hid th. (ollowinl .ffecu. Abov. IU, it Ichi.ved I traffic reduccion of 73% in
the zone durinl peak houn: In addition. business sttm.d Iarl.ly unlffected Ind, althoulh the
park and ride option was not h.avily utilized. th. city found th. ov.rall sch.me easy to enforce
Ind implement. Carpools increased from 10CMt to oiOCMt of IU traffic, whil. I3CMt of car-owninl
commuters into th. zone switch.d to public transic Ind about Ih. sam. number chln,ed their
commucinl cime co pre-peak houn. For those who did not chanle their hlbits to avoid the
zone durinl peak houn. the monthly Iv.ral' commucinl cost ro•• from USS60i to USS95. More
silnineantly. all but one-tenth of ·chroulh zone· commucen chlnled their route or depart'Jre
time to avoid Iicensinl (ees. Trav.lspeeds decr....d by !~ on incominl rolds and by 20% on
zone rOlds. Speeds on substiluc, ·rinl· rotds increutd by 2". n. only lroup experi.ncin, an
increase in cravel cime were com.,. to _Hc trlnsit, whOll av.ral' trav.l tim. wenc up by
only 9 minutes on I previously 29·lIIinul. Irip (62).

The scheme hid Iddilional environm.ntal benefiu. AllhoUlh olh.r pollucanlS were difficult
to melsure, the I.vel of carbon monoxide declined silni(icanlly durinl Ih. houn the sch.me
was in e((eci. Cencral city r"idenlS Ind shoppen repOrted Irat.r •• and saf.ty in lenin.
around, less (umes, Ind I.nerally hlppier livinl Ind lhoNinl coDCIitioDl. Ov.rall, all a'fected
IrOUPI concurr.d Ihlt lilt impact on Sinppore wu pOSitiv.. wilh IIIOcoriia beinl th. only ones
to perc.iv. th.mselv.. u wone orr. aIdIoUI" DOl bldl, 10. Tlleir pefCIPtiou WIre accurate
sinc. they w.re. in fact. shouJdlrinl.IDON or lilt lOCill COla of tlltir car ... Witll an initial
return on inveslm.nt of 77~. wlaic". willi ID ....... in lice. (•• roll co ,,~. th. scheme
Ichieved iu loall without undue b.lIlIry COIlS. 1MI QUlDti(iablt bUI more silni(icant mlY be
th. Jonl-run ben.fia. SptCificlll,. tilt raid construction or future conl..tion which may be
Ivoided due to chin.. habill and Init... cowards public traDlit Ind Clr use (62).

-. By mlkinl driv.n bear 10_ o( tilt COlli th.ir drivinl impOllS on olhen. charlinl for road
UN cln reducr mll'ic: to I moN .'(ici.nl and .nvironm.ntally sound l.v.1.

-·Sch.mes which chari' (or fOld UIt can be COIt-,'I'ectiv. Ind euy to implem.nt Ind enforce.
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CASE J3

COSTS OF VNPLANNED RESETTLEMENT, NAM PONG RESERVOIR

The Nlm Pont Warer Resourc.s Proje:r in North.at Thailand iIIustnr.s the potential of
mismana.in. rhe environmental impacts of warer proj.cu. ne inr.nsiv. res.nlemenr of peopl!
displaced by the Nam Pont res.rvoir inro area wirhin irs war.rsh.d has r.sulred in widespread
deforestation. This, in rurn. hIS si.nificanrly increued the level of sedimentation in the
reservoir, which ha Qu.ntifiably and subsr.ntillly reduced iu economic value.

The Ubolnr.n. d.m. which cr.at.d the Nam Pont r.servoir, wa conuructed in 1966 to
re.ulare noodin., .enerare hydropow.r, and irri.are surroundin••r.lS. Th. r...rvoir·s
estimar.d Iir. was '00 y••n (31). Ar that rim., virrually .U th. ben.r f.rmland in rhe
surroundin••n. wa under cultiv'tion, " .. of th.· inhabitllltl w.n farm.n. .nd rhe
population .rowth ~. wu 31M!. MOSt rarm.n displ.c.d by the nstrvoir w.r. ~s'llied on land
within iu 11,500 km or Wltenh.d. With a population d.nsity oC 61 PIOpl./km • the watershed
Ir.a suppon.d 7U,000 PIOpl. in 19.0. nis numblr is ,xPlCtld to doubl. by rhe year 2000
(SI).

Nor surprisin.ly. rh. ch.racr.r or w.renh.d I.nd use hIS chan.td dramaric.lly. Between
1965 and 19.2. over half of th. fOrllted land in the N.m Pon. luin h.d been conv.rr.d ro
alriculrural use. despire iu poor soil .nd sreep slopes. Pr.viously lar••ly roresr. the warershed
area. at current rlt.s of conversion. will be totally d.for.st.d by 1990. Sedim.ntation. I direct
function of the .Cf.ctivenIU oC v•••tltion cov.r Ind .nti·.rGlion practices. ha inc:r.ued
dramatically. Th. I ..n •• Mdim.nt 'innow from II.. N.m Pont Wat.nh. into the res.rvoir
increased by 1Q4N, between 1969 Ind 1912. By 1990 the cumulativ. incr.... is expected ro be
l3'lMt. Curr.ntly, over 2 million toni oC sedim.nt now into tM r_rvoir annually (31).

A.ricultur.1 I.nd i1 Wat.nhed.
rhousands of km 2.5 7.0 7.•

Forest land in Wltephed,
thousands or km 10.0 '.3 ".5

Sediment inflow ro .....rvoir.
millions of rOnl 1.2 1.7 2.2
In turn, sedim.ntation in the riv.r balin redUCII the .ffective c:aoacity of the nservoir,

CUllin. its pot.ntial to irri••t., .....rat. pow.r, control 11oocII, and .upport fish. In 19.0, the
reservoi,'1 .IPlCIId lif. had bltn reduced to 200 yars from JOG yean. To limit the
stcIim.ntation to 3 million tOil per year. the .overnm.nt will have to pNerve the 2,500 km2

or nationll Plrlcs wirhin the Wlt.nhtcl. Without this maintenance. the lif••pan or the reservoir
il.11MC11d to dec,.... funher to 157 yean (31).

The nli .ov.rn....nt·••tudy oldie ...rvoir .....nabled ...rchen to estimate rtIIrvoir
be...nu fon.one due to WlllnhId cltfortlration and inadlQuate 'fOIion _na.....nt. Th.
I.VlII or lIdim.ntation relullin. rrom diff.nnl types of land UII and .rosion mana••m.nr. and
eb. colIMQuent NellIClio. ia irrililion. power. flood control aid fish CllCh hav. bltn
cllculltld. llli__ fONtone ,..rvoir benefits due to IIdhnenlltion In .iv,n hllow. Bec:luse
oC sedim.nraeion. the NIIrvoir is 'QlCttcI to provide OIIIy Ulr..ill initial ben.ria by Y.lr 50
(I').

l:a£
Fonaone benefia
due 10 sedi....n·
1l1ioa. I lilt of
inilial beneri..

•• NOI considerin. the .nviron...ntal implications oC when penoDl displac:ld by I res.rvoir
r...m. can substlntially .nd QUintiriably reduCt the ,.rvoi,·s economic lir. Ind ben.firs.

•• Prev.ntin. erOlion in I rIIIrvoir'. Wlt.nhtd cln mainllin lhe rtIIrvoir's economic valu.,

..
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CASE 14

TREATING THE SYMPTOMS: THE LOGGING BAN IN THAILAND

In resDOnse to the CltlStrophic noodin. and landslides in November 1911 which left 70,000
homeless and clused millions of dollars dlml.e to farms and fisheries, the Thli Government
banned III commercial 101.in. nation-wide. While seemin.ly I nltural disuter, the November
floods are the result of both ch:sn.es in lind use pl:rerns (where clsh CiOPS such as rubber
hive replaced less erosive .round cover) Ind ramplnt 10.lin. by villa.ers Ind lar,e companies.
Indeed. Thlillnd's forest cover is 2~ today IS compared with over 60CIfI in the 1950's (35).
The bin hIS Ilr.ely fliled to reduce deforestation due to a lick of effective enforcement and
forest mlnl.ement. In flct ther. mlY hlv, betn an inerclI' in d.forestation since the ban. The
local press in Junl 1919 repOrted Illor. serious d.forestat.on since the ban as documented by a
Forestry Dlplnmlnt survey. Alrial surv.ys record.d I $.11& incre... in dlfor.sted land between
Janulry Ind MlY 1919 u compared with the same period in 1911. Also, iII••al lo••inl was
uncovered in 2'00 forllts IS compared with 1300 forests I Yllr IIrli.r (17).

Whil. the lo••in. ban mlY Ippear to Inswer directly to th. proble. of d.forestation" in
Thailand. the underlyin. incentiv.. for lind cillrin. for a.ricuJruN remlin firmly in pIIce 
which may be the reuon the 101.inl coetinull (21). ThISl root caUIII include I fut-.rowinl
populltion which lelds to social Prtllurll such IS increased rural poverty and lick of
alternative employment oppOnuniti... Th. a.ricultur. minist.r adminlCl tllat 101linl violations
w.re almOit wholely committed by villl••rs IS a way to supplemlnt incoml. Tilt Thai
lovernment's rllpOnu to th..e f'rtUures has bien tacit .ncourt.emenr or thl landless peuanrs'
squlrtinl on forest llnds. In some Clses, the lov.rnmenr's suppo" hiS bien more overt. For
example, 1.2 million landllu ramm.. hay. btln Nsettl.d on WdltlrioratldWforest lind in rhe
last deCide. How.ver authorities did not allow rh. lindless mi.rants ro stCur. firm land
own.rship.

Indeed -hair measur.s- such IS the lrantin. of 2.5 year wusufruct- rilhU to squltters on
pubHc forest Iinds encoura,e (urthlr encroachment without invtstinl (Irm.rs wirh rhe lona
term inrereslS n"ded to scimulate 1D0re errlctive and sustainable lind manal.m.nt. Deprivina
(armers or access to formll credit or other investment inc.ntivII Illds to myopic pllnnin, or
no pllnnin. It In. Insecure lind tlnure dominlt.. more rhan ""' or Thaillnd, Illvini f.rmers
wiU, r.w options ochlr thin to -mint- the land since more sustainable lind mlnlllm.nt
pncticlS will nor be Nwardld (.'). A IoUinl bin dOlI not alllwir t..... undtrlyin. cluses o(
deforestation. Until iaun or Iud t.nu.....mploymlnt opPOnu",ititl Ind rurll povlrty are
resolved, deforestation and lubseQu.nt noodinl and II"dslid.. will continue to pla.ue Thlillnd.

" Deforestation is "rimlted to be It 3~ per year (39).
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CASE 15

TURNING A MARKET FAILURE INTO A POLICY SUCCESS:
IMPROVING SECURITY OF LAND OWNERSHIP IN THAILAND

As a result oC musive (orest .ncroachm.nt and land openin, o\".r the pUt two decades. 37%
oC the alri~ultural land in Thailand is undocum.nted and untitl.d whil. another ~7% is covered
by certificates of utilization (Nor $pc 1) which an not Iccept.d u collareral Cor lonl-term
credit. The lack or security or ownenhip over land constitutes a serious obstacle to firm
investments nlCtulry ror div.nirication. int.nsification, and increlSld productivity. Untitled
land is not acc.pted by rinancial institutions u coll.teral Cor credir Corcinl Carm.n into the
hilh int.rnt nt. informal credit mark.t. which malen rarm investm.nll unproCitable (Feder ti
QI 191.). n. risk or .viction. how.v.r small, adds an .Iem.nr oi uncertainaty that Curther
discounles investmlnts in land improv.m.nts and soil cOMlrvation. Uncertainty. lick of access
to inslitulional credit. and euy ICCta to public (ornl land combin. to biu alricullural
developmlnt II.insl intensirication on .xistinl lands and in C.vor or .xpansion inlo new lands.

Th.re is .mpirical .videnc. that illllCurity or own.rship hal bltn • serious impediment to
production Irowlh in Thailand. Accordin. to F.d.r, ". til. (1916), -Lar•• numben oC Carmers
do nOI hay. I.pl own.rship or tilt land which th.y ~nll .v.n thou.h th.y ar. perceived as
de CIS'9 ownen within th. rarmin. community.- Throulh IXI.n,iv. IUrv.ys and ri.orous
econom.tric: a...IYli,. Fld.r " til (I'") Cound lhat (I) Ih. Vllue or illllCunly-h.ld land was
only on.-haIC to two-Ihirds the value or lICurely-ownlCl companbll Iud; and, (2) the clpital
land ntio in .-curely-4wntcl lands wu C»U-~~ h,.h.r than lhal or iuec:Urlly till.d land.
Finilly, the authon Cound thai the social benefits Crom providin. land own.rship security
ran,1 betw"n :,,, and I~ or thl marklt v.lu. or Ih. SQuallln' lind••nd that Ih. privlte
benefitl to the '.rm.n w.n .v.n hilh.r (FId.r " til. 19••). n .. an .normou, ben.rits, if
on. consid.n thai .Imosl ~"' or till a.ricullural land in Thailaad is untit5ecl. Th.y amount to
roulhly 10-3" Irowlh in Thailand', total a.ricullural productivity u w.1I u to lubsrantial soil'
Ind Corut conservation. II is believed we I~" of the .ncroached rOrlll in Northern Tha:land
is ullClto repl.c. I.nd that is seriously .roded and dqradtcl (Alllviroj 1916).

Wilh UlisllDCI rrom the World laDle. IhI .ov.m....ne 01 Thailalld is cumnlly carryin. out :I
major lind tidinl 1»roanm to i.PlOv, r.....n· MCurity or lIad oWlllnftip. unionunat.ly,
sQuall.n in rlllrvtd rOrllt ..... arl .iV'D O8ly rilhllto I ranlinl 5-2' yean which Irl
nOI tnnsrlrabll because il isleanct that anntin. I.... lull Ii i.he .lICoun•• them co sell
th.ir land ror a IOnl aad CODtiDue opeDin. M. lIad il ,..rvtcI rOrllll. However. it i, more
likely Ih.t the hair-masurl 01 aM rilhll woulclltad to (unlltr rortlt .lICroIChm.nt since the
World aank Slucly round dlae oily rull, IleUrl, exclusive. In.'.,.".. and ind.finit. titles to
lind could rtlule in illC~ investmenl and hi.her productivity.

:
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CASE 16

MACROECONOMIC POLICIES FUEL DEfORf~STATION IN GHANA

In 1900, over one-third of Ghana was covered with natu''ll forest. At present, linle remains.
Since the mid-sixties, the immediate c:auses of this deforeslation hay, primarily been shifting
cultivation and the harvestinl or fuelwood, with 10llini .,id treecroppin, playin. a marginal
role. However, underlyinl these causes is the increasinl n:,ral Ind urban poverty which has
resulted from the counrry's misluided macroeconomic poEcies (26).

Ghana has experienced such exrreme rates of deforestl'cion that in 1980, only 7l1b of the
counrry remained foresred. Poverty ha resulred in rhe hllvinl o( (orested area over the past
twenty-five yean a rural famili.s, lackinl orhlr ahernal,iva, turned ro shifrinl cultivation for
their ,n,rlY n..ds. By 1910, n.arly '-0" of the country'I,; 'and was beinl used for shiftin.
cultivation. Poverty rlres jumped in 1970, a condition rtJ(Jected in a rapid Irowth in fuelwood
consumprion in the 1970's. By 19'3, Ghana's rate of fUI,Jlwood "lA.", 906 cubic meters per capita.
ranked amonl the hilhest in thl world (26).

Thl inereain, POVlrtY can be attributld to the COUIt.try'S macroeconomic policies. At its
indePindenc. in 19$7, Ghana wa on. or th. wtllthi.u and most hilhly educat.d countries in
Subsahann Africa. Blewc..n 1965 and 1913, thl I.:ountrry'. ral per capita ONP Irowth rate was
-2.J%, .5.6 perc.ntal' points lower than the av.rale f'()r othlr oil-importinl middle income
developin. counrries. Economists concur in Inributin, this declin. to thl .ovemment's
alriculrural, indUStrial and tradl policies (26).

On the oth.r lIand, 101l.n, and convlnion to tr..:roppin. ha dwindled a these same
policies, in parricul:ar the hilhly overvalued elehln"e ratl, hlVI undermined export
profitabiliry Ind limited the rorei,n .Ichanl' IVlill,lbll for nectlllry inputs. B.tween 1970 and
1915, the volume of rhe counrry's indusarial lo••inti wu onl·t.nth that of its (uelwood
harvestin,. Ghani'S elport of cocoa, which hid r.rnftlnt.d almost on.·third of the world
market in the early 1960's, had dropped to less thnn U!III by 19'2 (26).

To the extent that 10iSini ha bien profitabll, Ghana's per rr.., speci.-specific royalty
system should have resulted in Irfici.nt loalinl with hi... utilization ratl•. By levyinl royalties
ac:cordinl 10 tr... cur nth.r thin voluml utilized, the sysr.m could hlv, discounled cuttjn~

yount tr..s and Itlvinl oVlnillCl oa., which .'ould hay••nsured canopy openinls for
remainin. IIplinp. Howlver. I.... iac:entiv. ht.vI beln irrelevaal ia Ult cont.xt of an
exchanl' rat. so overvalued thai real r.. ror .~in. hay. bela ....Ii.ib... Whil. or'ic:iaUy
hil" It rhl black mlrk.t uchan.. rat., rOYlI~' nt.. "av. bit. I'" Io_t in the world.
Likenin, the charla per hecqre to the COlt or a -sman stick o( rinwood: the World Bank
concluded thlt Ghanaian roresl wood could b" considlreel I , .....ood (26).

Similarly, the uchln•• nt..... roiltd re'~I,.qliol .ltora by .rodil, the vllu. or their
flv.au. sources. "(ore 1976. It tM black .ark.ll.chan.. fl., till n(orescation chlrl' on
1011.n wu lQual to only USS.02 Plr Me.re. A(lIr 1916, il .. lIiII ... than USS.05 per
hecwi. Thl FOrlltry Dtpanmeat', netal "foflllltion bud... hu betn lQuivII.nt, II the
black mark.1 rltI. to approxi.llly USSI2S,OOO per yar (26).

_. Mi'luidtd IMCrotCoaomic pOlieili which Nlult in incrtUld pOv.rry can be I primary cause
or dlrOfll..U. by laeli... to dilBiailhin, .ntit......... and COftllQuenl wid.pread relilnce
on (u.lwood and .hirlin. cultiation.

••Th••r(icacy or ..viroa_nlllly sound microeconomic: polici. can be undermined by
in.rficienl IDICra.eHOlDic: pOIic:iII.
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AnD'! II; " Sa-,I. Of POliCY E,Uy'" and SHCS"'" all.d 01 Alp f,.14 EIM,'tnCl

POLICY FAILURE: DEFORESTATION IN HONDURAS
At current lIt.s o( deforeStation. (oreStry resourc.s in Honduras will be exhausted within a

quarter of a c.nrury. More specifically. Honduru is wim.ssinl larl' scal. d.struction of pine
and broadlesf Corests. As a result of this s.v.r. d.forestation. an estimat.d 10.000 h.ctares of
tillable soil is beinl 10Sl .nnually. Furthermore. the resultinl wat.nh.d d.struction hiS imposed
heavy social and economic costs in terms o( siltation. f100dinl. shoneninl the useful life of
reservoin and loss of productiv. capacity.

Both insecure land tenure and inefficient forestry resource pricinl have been implicated as
root causes of Honduran d.forlStation. Policies of the public forest corporation (COHDEFOR)
have encouraled exc.ssive ratts of extraction and dampened inc.ntives for lonl..run investment
in the forestry sector. Meanwhile. farmers who are d.nied acclII to f.rtil. lands are
incr.uinlly turninl to mar.inal arlu for farminl. I.adin. to hi.hly destructive sluh-a.nd-burn
techniQu.s. Contributinl to th. probl.m is • lack of secure land own.nhip. stininl any
inclination for farm.rs to incorpont. lonl-term consideratioDS in their decisio'n makinl.

MARKET FAILURE: AIR POLLUTION IN THE DOMINICAN RE.UILIC
Stveral sections of Slnto DomiD,o luff.r from Slv.re air pollution due to .missions from a

scnp iron foundry. a c.m.nt factory and electric pow.r plants. M.uuns adopted by the
Dominican R.public .ov.rnm.nt hay. thus rar btln in.frectiv. due to a combination of
unenforc.able lonin. relulatioftl and successful lobbyin. by industrial conC'lrftl to avoid
relocation or instillation ot' .mauion-controllin. d.vices.

POLICY FAILURE: GOVERNMENT HANDS TIED IN FACE OF RAPID PO.ULATION
GROWTH IN THE DOMINICAN RE.UILIC

Followin. th. death of Presid.nt Trujillo. who placid Slv.re nslrictions on runl-urban
mi.ntion. Santo Dominlo's slums are t..min. and th. Quality or lif. th.re is npidly
d.teriontinl. N.ith.r the privat. nor tM public sector hal btln abl. to provide adequate
housinl. rood••Iectrical pow.r. Wlt.r, education or .mploy_at opponuniti•.

The .overnm.nt d. (1"9 .ncounl. lIIi.ration .inc. public worlel art conc.ntrated in urban
ar... whil. runl in(rutructure ilsonly Iackinl. '

POLICY 'AILUaE: OVERUSI 0' .ISTICIDES IN THE DOMINICAN RE.UILIC
Th. Dominican .ov.rnm.nl hu blta unab" 10 n.ulal' peslicide UII fIIuJtin. in .xcessive

pr.venlltiv. IPnyin. o( _ticid... ConllQu.ntly. lIIuch o( 1M Dominican produce hal been
d.nied .nlry into 'M U.s. ,ince th. A.,ican IOv.rn_nl .... deltCltCI .xc_iv, I.v.ls of
peslicid. residu•.

Itsidll clamPinial ... DRliaicu ••public', ,xpon reve , ... ,xClllive use o( pesticides
.... fIIulllCl in a dIe,n.. ja croo yil... nil tr8ad 10 the killinl off of
bene(icial nalun! p"'lOn .laicla laid previously k.pa PIli "v.1 i. chick.

POLICY SUCCISSIINSTIT1ITIONAL CA'ACITY IN TUNISIA
The Tuail•• IOve,...1 11M developed • hilhly skilled _hnical cadre '0 formulat•

• aviro...... POIicili lddil". 11I"'1. (01 "...Iioa 0( ...r••il .nd foresll is in
pllce. Moreover, all of "'01'1I11I bolll.red by coftlidl,.bll slIlillical dill which is
available 10 policy ".n.
POLICY ,AlLU.1: INImCINT IUIGAnON WATII ••ICING IN 'AKISTAN

Mucla o( PlleilUa'. _ill ,utr. ,,.. ....i" _li.icy due 10 'ICllli" UII o( iniplion
...,. W••r lib_ rill, brillli -..it .all 10 1M .urflCl....... prob.... it (unhl,
.UCllbllICI by COlllmon ICcta ad '1"'." 01 .IY 'a,. 10 ••i.... Wlllr tlbl•.

The rool ClUII or Ovtnltl of irriplioa "II' liII in III.• lovern....al'. illl(racilftl pricin.
policies. WII., (.. do DOl ..f1IcI IhI trut COIl o( lhe Wlllr lhey are usinl, Indin. farmers to
USi (ar more than Ih. economic optimum.
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MARKET FAILURE: ADMINISTRATIVE CONTROLS AND RENT-SEEKING IN KENVA
Ciovernment arrempts to combat environmental problems throu.h administrative controls

often lead to rent-seekin. behavior by those who adminiSter such meuures. In the past,
extensive lovernment intervention has created entrench.d bureaucracies with stronl vested
financial interesa in perpetuacinl precisely che kinds of behavior they were supposed to
prevent. In effecc, the disto"ion created by adminisrntive controls provides a powerful
incentive for rent-seekinl behavior.

Ciovernment Ictions can also haY, a widespread effect on both the economy and the
environment, innuencinl farmen' croppin. panerm and cultivation practices. For exampl.,
fertilizer and pesticide subsidies ,ncoura.e overuse and misuse of these inputs resulting in
advene effects on downstrelm Wlt,r supplies. Similarly, price and marketinl controls on food
arains, adopted for (ood security reuons, may lead to plantinl lrains on marlinal lands, such
as steep hillsid.s, whlre tne crops would be boch economically and environmentally more
sound.

POLICY FAILURE: WASTE MANAGEMENT IN YEMEN
Some Ireu in Vemln, both rural and urban, arl IiteraJly buried iJi pludc borrles. A tree

covered with plastic bals is a frequlnt silht and is somltimes jokinlly re(ened to u Vemen's
-National TrM-. Coural areu also surr.r (rom Mv.re wat. llllna••m.nt problems. The
dumpinl o( plastic l"icllS into th. oc.an undoubredly hu I harmful e(fect.

Toxic wutt is yet another probl.m, oft.n relat.d to Wlter contamination. The problem
uisa on differenr scales. Ev.n small induscrial planu, which orc.n lie ouaide the purview of
policymlk.n. cln have a detrim.ntal impacc on th. local l.v.l. Somewhat relared, rhe storal'
Ind proper use of toxic pesticides and herbicides is definitely an issue in Yemen.

MARKET/POLIC\, FAILURE: A "TRAGEDY OF THE COMMONS" IN LESOTHO
The mosr slrikinl examples of .nvironmental d'I"d.tioll ill Lesotho are the related problems

of severe soil erosion Ind severe overlrazinl or mouncainous pasture lands. The root of th.
problem lies in a -traledy of the commons- with respect to I"zinl rilhes a well as the
accompanyinl cultivation Ind I"zinl practices. 8tcausa or the lick of Meure and enforceable
I"zinl rilhu, (arm.n rush co .xploit PIIcure Iinds wich Iinlt thoulht for the furure. This
insecure land tenure lelds to drastIC ov.rtxploication .nd dtlradation of pature land.

Th. probl.m is (urth.r '1lCerbattd by oVlntockinl or oim.... Wal' remittances rrom
Buocho minen inject ..CIIS liquidity into the local economy. 8tcausa or a lick or luractive
invatm.ftc Ilr.rnaciva. additional inYlltm.nt is IIIIdI ill liv_tocle,
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MAnux OF ENVIRONMENTAL PROBLEMS cl POLICIES
BASED ON AID FIELD EXPEEIUENCE
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TABLE I
ECONOMIC AND fINANCIAL ANALysIS Of

yOVERNMENT-AssISTED CAnLE RANCHES IN 1"E BRAZILIAN AMAZON

N.r Prn.nt Valu. Toral NPV
(S mil.)invnrlll.nt invnrment
outlay (Smil.) ourlay

I. gSQoomi' An.lysjs

A. BUt CUI -2,12.,000 5,••3,700 -.55

B. Sensitivity Analysis

I. Canl. prien
Ululll.d doubled 511,310 5,1.3,700 +.10

2. Lind prices Ulum.d
riJin. 5lMt/ya, mon
than ••neral inna-
tion rare -2,300,370 5,10,700 -.45

II. Fin.ne;.' An.lysjJ

A. R.neerin. IU invlS-
tor inc.nrives: to
cndia, deductions,
Ind lublidizld 1001 1,'7S,_ 753,6SO +2.49

B. Sensitiviry ....Ylil

I. lattrllt rail lub-
lidill .Ii_iaatld "',000 753,6SO 1.13

2. DlCluetibUicy of
.... ...i....0" tall"" in-eo.- .Umiaattel ·'5',SOO 753,6SO -0.17

Sourc.: Robin ....no. ltJcoeollic Policy a.(OnD tor Nltural .lIOurc. Co....'v.rion· (World
Iuk. WIIIaiq•• D.C•• May 1"1), , ••2.
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TABLE 3
COST-BENEFIT ANALYSIS OF CONSERVATION INV~STMENTS IN NORTHERN NIGERIA

Costs Rate of Cost-benefit results
relative decline NPV

Yield to base of soil (naire per
effect case fertility hectare IRR

Case (Parc·nt) (Ptreent) (percent) farmed) B/e (Percent) Reaarks
Shelterbelts
1 , 20 100 1 170 2.2 14.9 Base case
2 15 110 1 110 1.1 13.1 Low yield/high cost case
:! 25 100 1 221 2.6 16.2 High yield ca.e
4 20 100 0 108 1.8 13.5 No erosion
5 20 100 2 109 1.8 13.6 Mor. rapid .roaion
6 20+ 100 \ 262 2.9 16.9 Soil r.stor.d to initial

condition, p1ua yield juap
1 0 100 0 -95 0.3 4.7 Wood benefita only

Farm forestry

1 10 100 1 129 4.5 19.1 Base case ...
t.l

2 5 150 1 70 2.3 14.5 Low cas. (no "high" case 0

assua.d)
3 10 100 0 15 2.9 16.6 No erosion
4 10 100 2 60 2.5 15.5 More rapid erosion
5 10+ 100 1 203 6.1 21.8 Soil re.tored to initial

condition, plus yi.ld juap
6 0 100 0 -14 0.6 7.4 Wood and fruit benefits

only ,

Note: B, bln.fit., C, coata, NPV, net present value; IRR, internal rate of return.

1. A 10 perc.nt di.count rat. was used.
2. This incr•••• correaPOnds to a three-to-four year lag in faraer response, plus a 10
percent coat.

Source: And.r.on, 1987.

,.
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HIT SOCIAL BENEPITS OF OWNERSHIP SECURITY

Gro.. .colal benefit
a. perc-it.ge of
~

Net 80cial benefit
as percentage of

Pnt
Net social benefit
in Baht per rai

..

Social cost . Hean price of
Ri8k Rlak as percentage Risk Risk untitled land Riak Risk

, neutral1tyb averaionb of Pnt neutrality aversion (P
vt

) neutrality ~~icn
?rovlnce 11\ 12\ (3) « IS)
iakhon

Ratchasi. 12.t 3'.' 3.3 79.6 35.3 3,448 2,745
:·:hon-lCaen 10.5 42.1 3.5 77.0 38.6 3,204 2,467
:haiyaphu. 41.3 25.3 5.6 35.7 19.7 2,014 719
?ooled northea.t

sa.ple ".2 35.1 4.1 64.1 31.0 2,889 1,152

1,21;
1,237

397

896

) .
o.

The opportunity co.t of capital i. as.u.ed to be 12 percent. PDt i. the price of untitled land.
Risk neutrality and riek averaion toward. t~e risk of eviction IrO. untitled land.

30urce: Feder et al, It•••
.....-

, ..; ... :
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TABLE 5
HOW gOVERNMENTS SUBSIPIZE ENVIRONMENTAL pEgRApATION

PUBLIC IRRICiATION SYSTEMS IN SELECTED DEVELOPINCi COUNTRIES:
COST RECOVERY RELATIVE TO TOTAL COSTS cl ECONOMIC RENTS GENERATED

Counuy

Indonesia
Karel
Nepil
Thailand
Philippines

Revenues
(SUS/hi.)

25.90
192.00

9.10
1.31

16.1$

Toral
Casu

(SUS/h)

191.00
10".00
126.00
1'1.00
75.00

Toral Casu
u cw, or
Revenues

735CMt
55~

13.,CMt
1IIICMt
443%

Charles as
Percentale

of Economic
Benefits to
Farmers

1%
26%

5%
9%

10%

EmMATED AVERAGE RATE OF PESTICIDE SUBSIDIES

Country

Senel.1
ElYPC
Ghana
Honduras
Columbia
Ecuador
Indonesia
Pakisran
China

Raci as CMa

Full Retail COIU

89CMJ
I3CMt
67CMt
29%
44CMt
41%
12%
nel"
19CMI

GOVERNMENT RENT CAPTURE IN TROPICAL nMIER PRODUCTION
(IN USS MILLIONS) (1979.12)

Country Por.arial Actual Oflicial C;~vt R.at Oovr R.nr
R.at R.at R.at ClptuNd ClOtund Captured u

u~ol ~ 01 Porencial
ACftlI R.nl

Indonesia 49,. .. 1654 37.5. 33."
51ball 2065 2.. 1703 '2.5~ 12.511&
Philippi. 1504 1001 141 14.0' 9.411&

Source for above lib. Roblrt a•.,.tlo, -Icoaomic Policy .elor. for Narunl Relource
CODMnllioa- (World ac, ~.hia'lon. D,C.,May 190)
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TABLE 6'
COMPARISON OF STUMPAGE FEES AND

REPLACEMENT COSTS PER CUBIC METER FOR SELECTED COUNTRIES

••

EatiJlat.ed
cpuntry Ccurr,ncyl Stump.q. t •••

Ethiopia (8irr) 4.0

K.nya (Dh)
(deadwood collect.ed 2.0-5.0
by h.adload)

(purcha.e. by 19.2
conc.s.ionaires

Halawi (MK) 2.88
(qovernment
plantations)

(private
plantations)

Ni9.r (CrAr) 85.00

Rwanda (FR) 160.00

S.n.qa1 (CrAF) 185.00

Sudoln (LS)
(B~shland)

(Low raintall
savannah)

(Hi9h raintall
savannah)

Tanzania (TSh)
(Plantation pol••) 60-88

(Bush pol••) 20-30

(Fu.lwood 12.00
plantation)

(Pae1vood bnab) '.0

StUllpaqe tees
Replacaent as a , ot re-

Cplt. p1ac,.ent costs

8.3-18.6 22-48

57.6 33

16-58
18.0

5.0

13,610.0 0.6

600.0 27.0

9,250.0 2.0

10.2-46.2

5.7-27.9

1.6-8.6

66.0 91-133

30.0 67-100

25.0 .'.0

Sove..:
BtIliopla I'onftzy 8M, ltepoZ't 'O"-ET, May 2', 1"'.
Kayal Pul-vDaa c:II.uooa1/helvoocS lady IbaH X Report (aMAP)

WozoJc1ftg .a,.. 2, Wottld auk, 1'14.
lIa1avi ron.Uy 'u-IeGtOZ' 8t:u4y (A ..,,1_ of .elected I.auu)

WOzold 8aftJc, 1"4. .
• ...,.1 an4 .i9UI tTOMDb "ab-DwIIOb, ·.st1Mtin9 8t1111page Valu.

of Wood in tile 8abel,· 1IlMo, .a8b1ft9ton: "o~ld 1Iaftk, n.d.
avanda InteqratecS Ponsay and Livestock Dev.lopaent Proj.C1: SAR,

1910.
Sudan For.stry S.ctor R.vi.w, World Bank, 19.6.
Tanzania MwanzafShinyanga Rural Dev.lop••nt Project ForCistry

Workinq Pap.r (Attachm.nt 1, paq.2).

Ropro~uead :rom nClpCltto (1980).
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TABLE 7
INDEX OF DEFLATED PRICES OF WOODFUEL (51976)

Country 1965 1976 1980

Ban9lac:l.st1 83.9 100 96.9

BUnla 86.7 100 170.0
(1972)

Cam.roon 112.9 100 203.2

Guatemala 88.3 100 66.6

India (Baabay) 78.5 100 97.0
(1971)

India (Ryderabad) 90.2 100 101.8
(1972)

Madagascar 93.2 lOC ... lit... ...."'... '"
(1971)

Halawi 108.6 100 1S7.9

Nepal (Kathmandu) 100 208.1

(Central '1'erai) 100 103.2
(1974/75)

Pakistan 85.6 100 99.2
(1966)

Philippin•• .117.0 100 132.0

Szoi LlnJca ".1 .100 168.2

1f~1 Dat.. 111 ),E'ackeu 91v. t:he year VbeE'e it diffeE'S fE'OII that
1ft 'tile colan beading.

80UCea L8acb, 1'14, Jlepal, adapted fZ'Ca 1101"14 Bank data.

·~.~I,
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TABLE 1
POPULAnON LlVINCi IN URBAN AREAS. 1950-2000

(u a percentaae)

•.

R'aion
World Total
ACrica
Latin Am.rica
(T.mpent. S. Am.rica)
(Tropical S. Am.rica)
Asia
(China)
(India)

19.50
29.2'
1S.7'
41.04ft
64.1%
35.M!
16.4'
11.04ft
17.3'

19.,
41.04ft
29.7lMt
69.04ft
14.3C1i
70.411ft
21. I11ft
20.611ft
2.s.511ft

2000
46.6'
39.0CMt
76.•11ft
11.6%
79.4%
35.0CMt
25.1%
34.2%

EXAMPLES OF RAPID POPULAnON CiROWTH IN THIRD WORLD CITIES
(in millions)

City 1950

M.xico City l.U'
Sao Paulo 2.7
Bombay 3.0
Jakarta 1.45
Cairo 2.'
Delhi 1.4
Manil. 1.'1
LalOS 0.27
Boloca 0.61

"Nairobi 0.14
Dlr Es Salum 0.15
Cireat.r Khartoum 0.11
Amku 0.03

MOST RECENT

16.0 (1912)
12.6 (1910)
1.2 (1911)
6.2 (1977)
1.5 (1979)
5.1 (1911)
5.5 (1910)
".0 (1910)
3.9 (1915)
0.13 (1979)
0.9 (19'1)
1.05 (197')
0.7' (197')

UN PROJECTION
FOR 2000

26.3
24.0
16.0
12.'
13.2
13.3
11.1
1.3
9.6
5.3
4.6
4.1
1.5

Source (or aboYl two cablll: World ComlDiaion on Enyironllllftt and
Dey.lost_nl. -OUr COlDJllOn FUlun· (OaCord UniYlnity Pr•• OxCord. 19'7)
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Closed Forest Area
1980, (1000 Hectares)Country

I/\[3LE 9
DEFORESTATION IN SELECTED TROPICAL COU/-lTIUES

Annual Rate of
Detorestation

1981-85, Percent

20,996 1.2
9,235 2.6
9,510 l.0
1,941 4.1
5,950 5.0
4,458 6.5

222,415 2.3

Group I

Malaysia
Thailand
Philippines
Nepal
Niqeria
Ivory Coast

'Ave (24 Countries)

Group 2

Brazil
Indonesia
India

Ave (13 countries)

Group 3

Xenya
Mozambique

Ave (10 countries)

Group 4

Paki.tan
ftbiopia
Central Af. Rep

Ave (15 countrie.)

357,480
113,895

51,841

908,005

1,105
935

6,529

. 2,115
4,350
3,5tO

23,45'

0,4
0.5
0.3

0.3

1.0
1.1

2.2

0.0
0.1
0.1

0.4

..
"

Group 1 countrie.: hi9her than a.erage rate. of deforestation,
lU'Ve anas affected. .
Gnup a COUDtrJ...: r.1.~ive1y low n~.. INt laZ9. ar... affected
GE'WP 3 CCNfttrie.: hi9b rat.. and _11 ana. of for••u r_in1nCJ
Group 4 countri••: low or lIGderate rat.. and ...11 ar.a. affected

Source: Repetto (WRI, Table 1.2, It•• )

.'
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TABLE 10
WILDLIFE HABITAT LOSS Dr An COUN'l'RIES OF THE

INDOKAUYAN REAIM

,
•

,

Banglade.h
Suraa
India
Indonesia
Nepal
Pakistan
Philippines
Sri Lanka
Thailand
TOTAL

Oriqinal Wildlife
Habi~at UCla)

133,910
774,817

3,017,009
1,446,433

111,015
165,900
308,211
64,700

501,267
6,535,322

Remaining Wildlife
Habi~at (Jgp2)

1,915
225,961
615,095
146,861

53,855
39,816
64,124
10,999

130,039
1,895,345

Habi~at
Loss (i)

94
11
80
49
54
16
79
83
14
71

Source: MacKinnon and MacXinnon, 1986



TABLE II
STRATEGIC INSTRUMENTS FOR BUILDING CONSENSUS AND CAPACITY

FOR POLICY CHANGES THAT WILL IMPROVE THE MANAGEMENT OF
NATURAL RESOURCES AND ENVIRONMENT

~

.- .

Inform.tion Awareness Anllytic.1 Institutional (:o.s~.sus

and and: C.pacity Stren.th It & C.pad.)'
Knowledge Accept.nce .nd Commitment lor Pollc)'

Project INlry.pb . EllDerience Ch••I.~

PILOT PROJECIS INSTIT.
SUPPORT A TA
Pilot Project A Micropolicy Test. xxx· x xxx xx lUll

T.r...... Call1ytk Tec,.al
Aa_1ICe xx xx xxx .xx

Institutioul Support/Networkin. x x xx xxx XIII

Leadi.. Resource Indicators xxx x xx X XXll
Envir_lM.t.1 Account. xxx x . xa a JlU
Monitorin. Environment.1 Chanle xxx x x X JlJIll

RESEARCH SUPPORT
Resurc' Support-Policy An.lysi. ..x xxa xx ....

XXll ...,
Resurch Support-Policy Research x•• xxx xx JlJIX CD

Competitive Rese.rch Gr••t. xx • x.x X JlJIll
Observ.tion/Study Toull xax x x x Xllll
Studies .IMI hblicalioDl xxx x ax x Xllll
N.tural Resourc. Jourul xxx x . aa JlllX
Co.rereneat Semi..n A Workshops xxx xu: x x XllX

ENYIRONMENTAL AWAIENE«
Sustainable Developme.t Forum xx ..a x XllX
Guesl Speakent Serin xx xx. a JlXX
Newslet.en xx xxa x x JlXX
NGO Suppor. x xxx xxx JIll
Enviro.......1 Aw.rds x xxx x X lUX
Enviro.lMn..1 Aw.re...., Activities xxx x XlA
Audiovuual ProductioDi x .xx x Jlllll

TRAINING
Environmental Education/Curricula •• xxx x X Jlllll
Delree Trainina/Thesis Support xx x ax. ••• llllll
Non-Delree Trainin. x. x ax ••• Jlllll
In service Tr.inina l. x xx x•• Jlllll

----------------------------------------- .._---------------_.-------------------------------------------
...: Primary Objective
JlI: Secondary Objective
x: Incidental
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Ann" IV' guidelines

Guidelines for Policies
(I) Ensur. s.lf-renewal or renewable resources by pr.venun. ov.rexploitarion and

mismana.ement
(b) Prevent unnecessary environmental dam••e from the extraction and processinl of both

renewable Ind non-renewable resources
(c) Promole recyclin. where il is economicaUy Ind environmenlaUy beneficial
(d) Avoid irreversible environmental eUects
(e) Und.rtake environmenlal protection meaur.s that can be shown to have economic

ben.fits that exceed their economic costs
(0 Emphuiu erfective protection over rehabilitation on .rounds or .reater cost

erfeedvenns
(.) Adopt the principles ·usen and poUuten Ply· to int.rnalize scarcity and environmental

costs
(h) AsSlSS the environmental impacts or sectoral and macroeconomic policies and internalize

them partly by adjustment of thllt J,H)lici.s and "nly by mitiption or residual impacts

Gyjd,linll fgr PrQ.iwa

(a) Projects arrecun. ren••abl. resourc.s should not mult in fltIS or use that exceed the
rI••n.fltiv. capacity or chile rllOUrCII or .nviroa••na:

e... - rishlfilS proj.ca should not Iud to ov.rf'ishin.
- livestock projects should not I••d to oVIf.nzin.
- irription projects should not I••d to dlltruction o( WltenhlCII
- a.riculturll proj.cts should not lead to minin. o( the soil, ,xClUiv. soil erosion. overuse
or pesticides. etc.

(b) No projects that le.d to irrev.rsibl. d.terioration or the .nvironm.nt
e.•.- sPleill extinction
- h.bitat dlStruction
- 1011 or si.niricant biolOlic.1 div.nity
- dlStruction of m.rit sitll (Mf"ral .nd cultural)

(c) No projects th:u unduly com"rDmist the public's hlllih .ad .r.ty
e... - ch.micals luch u u_tOl, .te.
- hUlrdous WIIln
- ,.."oin in .,.. or lIrIJIQuaJcn or volcuic activity

Cd) No projects lllal dilplace PIOPIe or IIriously dilldvulI" cercain vuln.rabl••roups,
includin. tribal .roUPI. wilhoul IIlilipcory IDCI co........tory IlllUUNI IlIIt I••ve them
better orr

C.) No projects thai conlrlVlat i••ruhoDlI .nviro..nCII ....ments C•.•. Montr."
ProtoCOl)

CO No projecu wlaic" .ipillcaady modify .tural .,.. dni.natld u nation.1 parks,
wildlif. rl'ru... b."''' .....rv•• or World Htrill" sitn

C.) Mini-'. ll1111voiclabll idYl,. COlIMQu.ne. o( projtctl cIIrou.1a lit. IIlection, scale
adj Ir. tiIDiBa Iion .ad lIirilitin. IDIUUNI

Cia) ....n. UOi1 ~Iop_nt pias apiDlI loa•••,. .aviroalDlncaJ d••rldation or,..,. ~"".I (__-011'.) or ialllnlUll .ava.-a" ..... throu.h
coDlidendoe fll '01'101' .....,. dI",lop_al baIIi•. Don·.,. dlv.lop••nt often
..... to ••vi,....CII dIIndIliol ....1 co ,. •••inable dlv.lopm.nc.

(i) Avoid pn»jectI ..... iawol" uIIIICllliry or im"nibll CO die Dltural resource
bill lad the ••iroa_.

(j) SUPPG" '18viro...at-protICtin.. ",corin••ad .alllacia. projects buId on .xtend.d
ICODOaUc apprailal chal (uUy in.rallill their beaerits u WlU • dIIir cOla

•.•. - "ro.ralioa ucI rioa
- (oren :and soil co ,..rioa

•
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- mlnal.ment of ranlellnds Ind wildlands
• war.nhed manalemene
• fish.ries mana,ement
• protection and manalement of plrks, nature reserves and wildlife sanctuaries
• land tiUinl
• irri.ation maintenance. rehabilitation and mlnalement
• solid Waste mana.ement
• efficient enerlY pricin.
• control or urbln and industrial pollution
• improvement or water qUllity Ind sinitation/ control or wlter pollution
• prevention of desertification
• wat.r supply and se"I' improvem.nt
• slum uPlradinl

- projecu in public h.llth Ind educlrion
- prlHrvarion or len.tic divenity
- int'lrared pest mlnalem.nr
- sar. disposal or hazardous WlItIS
- coaral zone manl.em,nr
- ecorourism

(k) Intelrare environm.ntal implct in the appraisal or .11 public and Ilrl' privaee projects
by requirinl ext.nded economic anllysis rhac consid.n I wid.r s.t or inputs Ind
ouepua thin is traditionally consid.red; "n'Dds the relevant spac. dimension. the
immediar. sil. or the project to int.rnalize spill-ov.r .rrtetl; .xt.nds the relevant time
horizon beyond the us.rul economic lir. of the project to inttmllize lonl-term effects
and rtSidual implcts; Ind includn indirect .rfectl and inranlibl.s usually left out or
cost btn.fit .nllysis. FiDlllcil1 lulysit Ind conYlntional narrow economic Inllysis lead
to misallocation or resources wh.a silniricant .nviron_nral impacu art inVOlved.
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