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HNatural Resource Degradation
Folicy, Economics and Management

The following paper bhrisfly dispusses recent progress in
aconomics research on natural resource degradation in Third Worldg
countries, the current gaps in our understanding of this problem

and the ressarch needs for the future. Although the emphasiz
will ke on economics research, policy-relevant research from
other disciplines will be reviewed where appropriate. The

discusgsgion will concentrate mainly on naticnal and sgectoral
policy issues as they relate to the managemsent of key natural
rescurces and rescurce systeng - e.g., tropical forests, water
raesourceas, wetlands, drylands and arable scils.

l. Current Progress

In the 1980s natural resource degradation in the Third Werld
received increasging recognition as a key economic development
i=zsue by donor agencies, Third World governments and the general
pubklic in all countries. Sustainable and efficient management of
the natural resource base is now perceived to ke an important
condition for ‘'sustaining' develeopment efforts in the Third
World. Concerted rescarch efforts 1in resource and environmental
econamics in the Third World ars considered essential to progress
in developing appropriate peolicies to contrel mnatural resource
degradation.

Important research initiatives that have contributed to the
geconomic analysis of natural resource degradation include efforts
to analyze the aggregate economic cost of degradation, especially
advances in 'resource accounting' methods:; the impact on the

snvironment of economic policies, particularly pricing policies
for natural resourcs products or resource-based activities; the
effects of ‘'user incentives', e.g. commoh property rights, land

tenure and distribution, intra-household division of labkour,
percaptions of risk, degree of participaticn in decision-making,
etc., on the way individuals manage the resources available to
them; and dimprovements in the methodology of economic valuation

of envirenmental impacts, in terms of appreaising both the
henefits ol enviroenmental preservation and the c¢osts of
degradation.

2. Tropical Forests

Tropical deforegstation has become a key global concern. Natural
closed breoadleaved forests in tropical countries are estimated to
cover 1.26 billion hectares {ha). Approximately 7.1 million ha of
this forest area were being cleared annually in the early 1920s,



with 4 million ha deforested i1n Latin America alone.! Perhaps
most worrying is that deforestation is occurring with little
ragard to long-term management of the forests. For exampla, on a
world =cale, operational management of tropical forests for
sustainable production of timber iz negligible.®

The cost of forest conversion and degradation can be high. For
example, in Indonesia, the forgone cost in  terms of timber
rentals from converting primary and secondary forest land is in
the order of U8 $625-750 million per annum. With logging damadge
and fire accounting for additional costs of US $70 millien, this
woi1ld represent losses of around US 5800 million annually. The
inclusicon of forgone mincr forest products would raise this cost
to US 81 billion per vear. In addition, the less of timber on
sites used for development projects could be ancther US $40-100
million.¥ The total cost of the depreciation of the forest stock
would include not just the cost of conversicon but also the cost
of timber extraction and forest degradation. One gstudy estimated
this total cost for Indonesia to be arcund US 53.1 billion in

1982, or approximately 4% of GOP.A However, this estimate must
e considered a lower beund, as it does not include the value of
the -leoss of forest protection functions {fe.g., watershed

protection, micro-climatic maintenance) and of bicdiverszity. The
latter may particularly be important in terms of optiocn and

existence values -~ i.e., wvalues reflecting a willingness to pay
to ses species conserved for future usge or for their intrinsic
worth -~ which could translate intoe future payments that the rest

of the world might make to Indonesia to conserve forest lands.

There is now sufficient econcmiec evidence linking the tropical
deforestation problem +to eccencomic policies. Too oftsen, the
pricing and economic policies of countriez with tropical forests
distort the costs of deforestation:

i. the 'prices' determined for tropical timber products or the
products derived from converted forest land do  not
incorporate the loat eceonomic wvalues in terms of forgones
timher rentals, forgene minor forest products and other
direct uses {e.g., tourism), disrupted forest protection and

I FPood and Agricultural Organization ({FAQ) of the United
Wations [19881. an Interim Report on  the State of Forest
Rescurces in the Developing Countries, Forest Resources Division,
Forestry Department, FAO, Reme, Ttaly.

2 3. Poore. [1989] . No Timber Without Trees: Sustainability
in the Tropical Forest, Earthscan Publications, Leondon, 1989,

i D,.W. Pearce, EB.B. Barbier and A. Markandya. [1990].
Sustainable Development: Feonomics and Envireonment in the Third
World. Edward Elgar, London, ch. S.

“« R, Repetto, M. Wells, C. Beer and F. Ressini [1987].
Matural Rescurce Accounting for Indonesia, World Raesources
Institute, Washington DC.




ather ecological functicns, and the loss of biolegiecal
diversity, including any option or existence walues.

ii. even the direct costs of harvesting and converting tropical
forests BYE often subsidized and/or disteorted, thus
encouraging needless destruction.

For example, in the Brazilian Amazon subsidies and other poliey
distortions are estimated to thave accounted for at least 35% of
all forest area altered khy 1980 through tax incentives for

capital investment fe.g.. industrial wood production and
livestock ranching); rural creditz for agricultural production
(mechanized agriculturs, vattle ranching and silviculture);
subsidized small farmer settlement; and export subsidies.?

Similarly, in Malaysia and Indonesia, government policies to
encourage the switching from the export of raw logs to processed
timber products have led to substantial lesses in timber rents,
the establishment of inefficient processing operations and
accelsrated dJdeforestation. Egually preblematice has  been  the
allocation of timber concession rights, leasing agreements and
the incentives for reforestation.t

There is also evidence of non-econgmisg policy distortions
contributing to extensive deforestation.? Formal property law and
titling regulations often ensure that c¢learing of land is a
prereguisite for gquarantesing elaims to frontier forest
landheoldings. Given the insecurity of many frontier tenure
regimes, priwvate individuals and firms often excesasively clear
forest lands in order to safeguard their tenucus claims to
holdings and to 'capturs’' agricultural rents. As the capacity of
many governments to ‘manage’ wvast tracts of publicly owned
tropical forests is often wminimal, encroachment inte forest
reserves and protected lands are not controlled. At the same
time, praper consideration of customary land tenure arrangements
and accessz claims by indigenous forest dwellers and users is
often lacking in governament decisions to alliocate forest land or
determine titlineg.

4 J7.0. Browder [1985]1. Subsidies, UDeforestatiopn, and the
Forest Sector in the Brazilian Amaron, World Resources Institute,
Washington DC.

§ R. Repetto and M. @¢illis {eds.} [1988]. Public Policies
and the Misuse of Porest Resourges. Cambridge University Press,
Cambridge and Pearce Barbier and Markandya, op. cift.

* H. Binswanger [1%89]. Brazilian Policies that Encouradge
Deforestation in the Amazon, Envirenment Department Working Paper
Ho. 16, World Bank, Washington BC; Browder, op. cit.; Pearce,
Barbier and Markandya, op. ¢it.; and 7. %outhgate, R. Slerra and
L. Brown [198%]. The Cauges of Tropical Deforestation in Ecuador:
& Statistical Analysis, LEEC Paper 39-09, Londen Envirommental
Economics Centre, Londen.




Exizting economic research on tropleal deforestation iz only Just

beginning to vield wvaluable insights. The literature is still

confined to specific¢ rase studies with 3 narrow geographic focus.

The following general research priorities are reguired:

i. further analys=is of the total econemic wvalue of tropical
Foreste, including existence and option values;?®

i. extending the analysis of pubklic policy distortions, both
economic and non—economic, to more geographical areas (e.4q.,
Aftrical, as well as continually up-dating and broadening
axisting analy=es;

[

instigating multi-disciplinary research into complex socio-
scotomice dissues surrounding Jdeforestation, such as the
linkages among land «<learing, tenure securlity, rural
poepulation pressure, and Eha factors determining
agricultural rents on converted forest lands; and

=
[ N
e

iv., expleoring economic aspects of inkternational agreements and
timber trade policies to protect tropical forests, including
debt-for-nature swaps and compensatory flows to countries
forgoing exploitation of their tropical forests.

3., Wetlands

Since 1900, aver half of the world's wetlands may have
disappeared. The United States azlone has lost an estimated 54%
{87 million ha} of itz original wetlands, of which 87% has been
lost to agricultural davelopment, 8% to urban development and 5%
to other conversion=.? The total area and statuzs aof tropical
wetlands are still unknown, but the avallable evidence suggests
that the pattern ¢f wetland ronversicn in Third World countries
may be similar to that of the United States - and perhaps
proceeding at sven a faster rate in some regions.

Natural wetlands perform many important functions for humankind-
storm prevention, fleod and water flow contrel, nutrient and
waste absorption and soc forth. Wetlands can alsoc be used for
recreation and water transport, and their diverszs rasources can
be directly exploited for fishing, wildlife products, wood
products and water supply. When properly measured, the total
econcomic value of a wetland's ecological functions, its services
and its resources may erxceed the economic gains of converting the
area to an altermative use, Scme economic studies have valued the

B For further elaborations on these wvalues and the broad
appreoach to be taken see D.W. Fearce [1990] "Economic Value= and
Tropical Forests", in B.W, Pearce and J.J, Warford, Envircnment
and Economic Development in the Third World, forthcoming.

* E. Maltby [1986]. Waterlogged Wealth: Why Waste the

World's Wet Flaces? Earthscan Publications, Liondon, p. S0.




benefits of temperates wetlands.!® But to date, little analysis of
tropigal wetland benefits has been undertaken. The methodology
for eceonomic valuation of +tropical wetlands dis relatively
straightforward, although more sophisticated technigques of
contingent waluation, travel cost method and hedonic pricing are
difficult teo apply in most developing regions.t?

The lack of sufficient studies of the economi¢ wvalue of tropical
wetland benefits, including the benefits derived from looal
communities dependent on the natural wetlands, means that wetland
conversion in  tropical wetlands will proceed in Third World
countries as long as the economic gains from conversion — mainly
for agricultural purposes - exceed the direct costs eof dralnage,
clearing and other 'reclamation’ expenditures. As arable land
becomes scarce in Third World countries, it iz likely that
subsidies and distortions to reduce the direct costs of wetland
conpversion may reach levels similar to those in OECD countries in
tha 1950&-T0=.12 Efforts by IUCH, the Eamsar Convention Bureau
and the International Waterfowl and Wetlands Research Bureau to
co-operate on methodologies for wetland management, particularly
in the hitherte neglected Third wWeorld, are welecomed. But tha
relevance of such efforts in affecting government development
decisiens and planning will depend crucially on improving and
extending the economic evaluation of tropical wetlands. The
following general research priorities are reguired: -

i. initiating more functional assessments of the ecological
relationship=s of tropical wetlands, aspecially their
hydrological functions, which should lead to more analyses
of the total economic value of tropical wetlands, ensuring a
wide geographical spread and covering different ecological
syatems {e.g., freshwater, mangrove swamps, ete.):

1% For a review, see E.K. Turner [1288]. "Wetland
Conservation: Economics and Ethics", Chapter ¢ in D. Collard, I.
Pearce and D. Ulph {eds.})., Economics, frowth and Sustajinsble

Development: Essays 1in Memory of Eichard lLecomber, The MacMillan
Presz, London, pp. 121-59 and 8. Farber and R. Constanza [19871.
"The Econeomic Value of Wetland Systems", Journal of Enviroconmental
Mansagement 24:43-58]1.

11 B, Barbier [1989}. Economic Evaluation of fTropigal
Wetland Resgurces: Applicaticns in Central America, London

Environmental Economics Centre. One interesting study of the
economic benefitz of a tropical wetland can he found in D.
Thomas, F. Ayvache and T. Holliz [198%]. "Use Values and Non-Use
Values in the Conservation of Ichkeul NWational Park, Tunisia®,

12 D. Baldock [1984]. Wetland Drainage in  Europe: The
Effects of Agricultural Policy in Four EEC {ountries.
International Institute for Environment and Development and the
Institute for Buropean Environmental Folicy. Londeon.




ii. extending the analysis te cover public peolicy distortions,
both economic and nen-ecenomic, as they impact on wetland
conversion in Third World countries: and

iii. instigating multi-disciplinary research Iinto the socio-
economic relationships of local communities dependent on
tropical wetlands for their livelihoods and the benefits
derived from wetland use.

4. Drylzands

The term 'drylands’' is usually applied to all arid and semi-arid
zones, plus areas in the tropical sub-humid zone subject to the
same degradation processes that occur on arid lands. Accounting
for about one third of global land and supporting a population of
850 million, the world's drylands are rapldly being degraded
through population growth, over-grazing, c¢ropping on marginal
lands, inappropriate irrigation and devegetatlion.!? The process
of dryland degradation i1s often referrsd to as 'desertification’,
where the productive potential of the land is reduced to such an
extent that it can neither be readily reversed by removing the
cause nor easily reclaimed without substantial investment.!4

There are few economic studies of the costs af dryland
dagradation. The 1984 UNEP study on the status and trends of
desertification estimated a global cost of USE 26 billion
annually from lost agricultural and livestock productivity. The
annual c¢ost of degradation in Canada's prairie region is
eatimated to be USS 622 million.:? However, substantial work on
the costs of dryland degradation in developing regiens has yet to
be conducted, even though the problemz there are believed to be
more severe than those encountered in temperate areas.

Even further behind - and more controversial - is the analysis of
the effects of economic and rescurce management policies on
dryland degradation in Third World countries. This 1is often

attributed to the superficial identification of the causes of
degertification and to the freguently poor identification of the
causas of the failures of dryland projects.l!® Although the
majority of 'causeg® are attributable to population growth and
natural events, dryland degradation is also symptomatic of an

14 J, Dixeon, D. Jame=s and F. Sherman [1985]. The Egonomics

of Dryland Management, Earthscan Publications, London and M.
Mortimore {1989]. Adopting to Drought: Farmers, Famines and

Desertification in West africa, Cambridge University Press,
Cambridge.

14 R, Nelson [1988]. Dryland Management : The

“Desertification™ Preblem, Envirconment Department Working Paper
Heo. 8, World Bank, Washington DC.

19 Dixon, James and Sherman, op. cit.

18 Nelson, gp git.




agricultural development biaz that distorts agricultural pricing,
investment flows, R & U, and infrastructure towards more
'Favored' agricultural land and systems . '7T  Where drylands
'development' is encouraged, it is usually through the
introduction of large-scale commercial agricultural schemes that
can confliicet with more traditlienal farming and pastoral systems.

The complaxity of aopcial, economic and envirenmental
relatiomsghips is formidabkle. HNot enough is often known about
dryland farming and pastoral systems; open access use and common
property resource rights; land tenure regimes and security:; the
distribution of wealth and income: and coping strategies under
the presence of variable climatic conditions, frequent droudght,
market instabkility, political conflicts and other factors
influencing risk and uncsrtalnty. A common misperception is that
the extension of private property rights, commercial agricultures
and markets will 'autometically” solve dryland managemsant
problems in the leong run. At the same time, not all drvland
farmers and pastoralists, even in the most distant and resource-
poor regions, are totally isclated from agricultural markets.
Virtually all subsgisztence households require some regular market
income for cash purchases of seme agricultural inputs and basic
neceagities; many farmers and pastoralists provide important cash
and export crops. A= 4 result, alterations in market ceopditicons-—

whether from c¢hanges 1in peolicies, climatice conditicens, R & I
innovations, or other factors — do have a significant impact on
the livelihoods of rural groups in dryland areas, Understanding
the responses to these changing market conditions is a oruacial
aspect of the dryland management problem. For example, a study of
gumr arabic production in Sudan indicates that fluctuations in the
real price of gum and itz price relative to those of octhey

agricultural cocrops2 have had important impacts on farmers'
cropplng patterns, diversification strategies and decisions to
re-plant gum - with 1important consequences for Sudan's gunm
belt, 1@

The crueial research prilority is to  analysezs of the extent of
dryland dsgradation and te develop more appropriate technologies
for improving farming and pastoral aystems. The following general
research priorities in economics are also reguired:

i. initiating more case studies of the economic ¢osts of
dryland degradation in Jdeveloping regions, and policy-
ralated causes of the problem:

ii. extending the analysis to cover publie¢ policy Qistertions,
both economic and non—-economic, as they impact on dryland
management in Third Werld counkries, e.g., the impact of
prices on rainfsd cropring, land management and agricultural

LT B. Barbier {1539]. "Sustaining Agriculture on Marginal
Land: A Policy Framework", Epnvironment 31:13-40.

1# TIED and IES [198%], Gum_Arabic Rehabilitatlon Project in
the Bepublic of Sudan: Stage T Report, IIED, London.
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extensifisation, the prices of livestock products - on
rangeland stocking rates, fuelwood prices on wood harvesting
and own-production, dinput subsidiez on =Zoil conservation,
land acquisition, tenure arrangements and regulations on
land management, and so forth.

iii. instigating multi-disciplinary research inte the socie-
economics relationghips of local communities and their
livelihood systems, e.g. farming and herding relaticnships,
agro—-forestry developments, tenure arrangements, insurancs
mechanisms and soc ferth.i®

5. Irrigation

From 1950 to the mid-1980=, cropland under irrigation incresased
by over 3% annually, from $4 to over 270 wmillion ha. Around 18%
of the world's cultivated land is irrigated, producing 33% of the
total harvest. The eguivalent of USS 250 bkillion has already been
spent to expand irrigastion capacity in the Third World, and an
additional 8% 100 billion is expected to be spent between 1%85
and 2000. Twe thirds of the world's irrigated lands are in Asia,
where 38% of additional feood productien through the year 2000 1=
anticipated to come from existing irrigated areas and 36% from
newly irrigated areasz.2?

Yirtually all irrigation developments In the Third World are
through publie investments, which are heavily subsidized.
Distributional considerations, political oconcerns and CommonR
perceptions of water as a 'free good' have generally led to
charges well below costs of supply. Revenues c¢ollected from
farmers in most Third Weorld countries often cover only 10-20% of
the building and operating costs of Iirrigation systemz, usually
failing to cover just operation and maintenance {0 & M} costs

1% Given the ‘'disenfranchisement' of many dryland sub-
populations {e.g.., traditiona]l pastoralist societies) in basic
gconomic and sgcial pelicy decisions affeacting dryland management
and resource allocation, some approaches may need to go beyond
"pure ressarch' and propose mechanisms and imstitutional reforms
for enhancing the participation of these communitiez in dryland
management decisions. See, for example, €. Lane [1990]. Land for

Pastoralists: Sustainable Development on the Dryvlands, IIED, London.

20 R, Repetto [1986]. Skimming the Water: Rent-Seeking ann
the Performance of Public Irrigation Systems., World Rescources
Inztitute, Washington DC. -




alepne.?! The result can be inefficient and poorly maintained
irrigation networks, rent-secking behavior by farmers,
mizallocation and wasteful use of water and unneces=ary
inveatments in major surface water developments, such as dams and
large-scale irrigation networks. The environmental impacts can be
gsignhificant:

1. the disincentive to conserve water can lead to problems of
water logging, salinization and water scarcity: and

ii. irrigatien investments and infrastructure, including dams,
can lead to extensive external costs in form of displacement
of local communities, leosgss of agricultural and forest lands,
and alterations in river hydroleogy, in fishing and wildlife
industries and in erosion and sedimentation rates.

For example, 1in India 10 million ha of irrigated land have besn
lost through waterlogging and 25 million ha are threataned by
galinization, and in Pakistan 12 million ha are waterlogged and 5
miilion ha are saline.?? Agricultural irrigation in Java accounts
for about 47% of the total potential water resources available
and 75% of the dJdry =eason/year flow. CGiven the expected future
demands 1in all wuses of water, +the poor co=2t recovery and
ingfficiencies in irrigation {average efficiencies are 10-35% and
hardly exceed 30% in most areas for both wet and dry seasons),
water scarcity is becoming a chronic problem.2? In Tunisia, an ex
post analysiz of the large-scale Ghezala irrigation project to
take into acocount disruptive hydrological and other environmental
impacts on the neighboring Ichksul National Park and surrounding
areas reveals that these costs contribute to making the proiject
economically unviable.24

The following research priorities in economics are suggested:

21 Repettoe, gp. cit.r D. Julius and A. RAlichbusan [1988].
Public Sector Pricing Policies: A Review of Bank Policy and
Practice, mimeo, World Bank, Washington DC; and L. Small, M.
Adrianc and E. Martin [1986]. BRegional Study on Irrigaticn
Service Feeg: Final Report, Asian DPevelopment Bank, Manila.
Charging for irrigated water is feasible only where volumetric

metering is possible f{e.g.. tubewell and pumped schemes);
however, wherse this is not pogsible ({e.g., gravity fed systenms
and cansl drrigatiom), indirect ¢harges can be levied through

land and crop taxes=.

22 Repetto op. cit.

23 World Bank [1988] Indonesia - Java: Water Resources
Management Report, World Bank, Washington DC.

24 D, Thomas [19289]. Irrigation and Drainages Development
Adjacent to the Ichkeunl MNational Park, Tunisia, Department of
Geography, University College London, London.




i. conducting more case study analyses of how current charges
and cost-recovery efforts in irrigation impact on water use
and the environment, how these impacts can hkest be
mitigated, and the feaslbility of changing water pricing
structures and supply options;

ii, improving and extending cost-benefit analysis and appraisal
methodoelogy for assessing the environmental and socisl
impacts of hydrodams and large-scale irrigation networks:=*?

iii. conducting wmulti-disciplinary research efforts inte the
impact of irrigatien on land tenure arrangements, water use
access and rights, cropping patterns and wvields, income and
wealth distribution and octher socio-aconomic concerns: and

iv. conducting more comparative analyses of the sconomic returns
of different irrigation scheme design options - puklic
versus private schemes, the wviability of self-help and
medium—size alternatives, and so forth.

&. Land Degradation and Soil Ercsion

S80il erosicon and land degradation are not confined just to
drylands and other marginal lands; the problem is pervasive
throughout all agricultursl =systems, degraded forest lands,
public and privately owned lands, and large and small holdings in
the Third World. Moreover, soll erosion results from all forms of
land degradation - over-cropping, devegetation, deforestation,
over-grazing and s¢ on. To simplify and limit the discussion,
this section will discuss the problem of soil erosion and land
dagqradation mainly in the context of erosion of farm cropland.

Reliable estimates of soil erosion are difficult. Little long-
term monltoring of seoil eresion from farmers' plots has occurred
in Third %World countries, aggregation and extrapclation from the
few studlies that do exist are fraught with complications.
Regional - lat alone national and international - comparisons
zhould ke trezted with caution. Estimates of erogion based on
the universal soil loss egquation (USLE)] and modified USLEs
adapted for trapical conditions still face many difficulties, as
do methods invoelving Gecgraphical Information Systems {GIS). To
go further and analyze the impacts of ercsien on crop yields or
the impacts of runcff and sedimentation on 'off-site' =sconomic
activities iz even more difficult in Third Weorld countries,.
Particularly frustrating is that the de¢lining trends in crop
yields attributable to srosion are hard to substantiate, given
that ercsion Iimpacts are often inseparable from the affects of
climatic variations, relative price changes, changing cropping
patterns, input mixes and labor use strategies, =te.

2% a majer research effert financed by the ODA, with case
studies in six Third World countries, has been launched as a
result of the International Workshops on Hydro-Power Dams in the
Tropics and Sub-Tropics. ’
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Mot surprisingly, vwvery few empirical studies of the aggregate
economic costs of so0il ercsionp have been attempted. However, some
recent efforts indicate that these costs could be substantial.
For example, in Mali current net £farm income foregone from seoil
erosion is estimated to be USS 4.6 to 18.7 mililion annually, and
currant plus future foregone income due to one year's =il
erosion iz estimated to be UsSE 31 te 123 millicon (4-16% of
agricultural GDR). In Java, the on-site costs of soll erosion in
upland arzas 1is astimated to be around USS 320 million annually
{3% of agricultural GDP}, with additicnal off-zife sedimentaticn
costs of USS 25 teo 80 million.2®

Designing appropriate pelicy responses to contrel soil erosion
and land degradation is again hampered by the data limitations
and the lack of microeconomic analyses of farmers' responses Lo
erasion and inecentives to adeopt conservation measures. The
limited evidence that does exist suggests that relationships-—
such as the effects of agricultural input and output pricing on
farm-level erosion - are comnplex and difficult to substantliate.
Nevertheless, there are some indications that szubsidies for non-
labor inputs, netably inorganic fertilizers, can artificially
reduce the costs +to farmers of s=0il erosion and, on more
resource-paor lands, substitute for manure, mulches and nitrogen-
fixing crops that might be more appropriate. On  the other hand,
the inaccesgibility of inorganic fertilizers - e.g., shortages
caused by rationing cheap fertilizer imports - can actually lead
to sub-optimal application and encourage farming practices that
actually increase land degradation. Similarly. the relationship
between erodibility and profitability of different cropping
systems needs to be carefully analyzed, particularly in relaticon
to c¢hanging relative prices of different crops and changes in
real producer prices and incomes over time. Hore complex
incentive effects arise from the relationships between erosion
and the availability of labor, off-farm employment, population
pressure, tenure and access to frontier land, the development of
post-harvesting capacity and other complementary infrastructure
and the availability of credit at affordakle interest rates.®”?

28 J_ Bishop and J. 2llen [1989]. The On—Site Costs of Soil
Erosion im_ Mali, Envirenment Pepartment Working Paper No. 21,
World Bank, Washington DC; and W. Magrath and P. Arens [1987].
The Costs of S0il Ercsion on Java - A Natural Resayrce Accounting
Approach, World Resources TInstitute, Washington DC.

27 E, Barbhier [1%BB)l. The Economics of TFarm~Level Adopticn
of Seil Conservation Measures in the Uplands of Java, Environment
Department Working Paper Wo. 11, World Bank, Washington DC; E.
Barbier [1989]. Economics, Natural Resource Scarcity ang
Develgpment: Conventicnal and Alternative Views, Earthscan,
London, ch. 7; ITIED and IES, op. cit.; M. Mortimore [1989]. The
Causes, Nature and Rate of Scil Degradation in the Northernmost
States of Wigeria and An Assessment of the Role of Fertilizer in
Counteracting the Processes of Degradatiomn. Environment
Department Working Paper No. 17, World Bank., Washington DC; and
D. Southgate [1988)]. The Economics of Tand Degradation in the
Third World, Environment Pepartment Working Paper Wo, 2, World
Bank, Washington DC.
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A tentative <conclusion is that there are cften strong econeomic
incentives . determining farmers decisions to invest in seil
conservation. Farmers will generally not medify their land
managemant practices and farming systems unless it is in their
direct econonic interest to de so. 3Such modifications are
expensive and may involve risk. Unleszz zo0il erosion 1is perceived
to be a threat to farm profitability,. or alternatively unless
changes in land management lead to at least some immediate
economic gains, farmers will be less willing t¢ bhear these
substantial costs. In addition, the more productive or profitable
the land use, the more farmers will be willing to maintain and
invest in better land management and erosion contrel practices.
Higher productivity and returns will also mean that farmers can
afford to maintain terraces and other conzervation atructures and
to continuve with labor-intensive erosion control measures. On the
other hand, poorer farmers dependent on low-return cropping
systems, such zs malze or cassava, may ke aware that soil erosicn
is reducing productivity but may not be able to afford to adopt
conservation measures. At the other extreme, farmers with very
profitable crops that are extremely ercsive, such as temperate
vegetables on steep upper volcanic slopes with deep topsoils, may
not consider soil conservation measures if their returns do not
appear to be affected by s0il erosion losses. Unfortunately, in
most developing regions, we 3till do not understand sufficiently
the sconcomic and social factors determining thezeé incentives for
s0il conservation.

Calls for improved R & D and extension £or 2011 conzervation
technologies and appropriate croppring =systems, as well as
invesztments in more infrastructure and credit expansion, are
virtually mandatory these days. Complementary policy measuras
will alsc he necessary, however. To assist this effort, the
following general ressarch pricrities in sconomics are regulred:
i. working with soil scientists and others to initiate more
pase =2tudies of the economic rcosts of 20il erosion and land
degradation in developing regions, and policy-related causes
of the problem;

[N
judr

initiating more microeconomic research into the responses of
farmers to erosion and their i1ncentives to adopt soil
consarvation, which should complement multi-disciplinary
research inte the socio-economnlce relationships of local
communities and their livelihood systems.

iii. extending the analysis to cover public policy distortions,
both esconomic and non-sconomice, as they  impact on land
management in Third World countries, e.g.. the inpact of
changes 1n relative agricultural prices and real producer
prices, subsidies of inputs and their distribution and
marketing., labor use and constraints {including intra-
household} tenuare arrangements, land titliing, wuse and
accass, and so forth.
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7. Conclusion

This paper has reviewed briefly the existing economics research
into natural resource degradatien in Third World countries and
its relevance for policy. The research pricrities sugogested for

economics are necessarily general: with most mnatural resource
rroblems we are not even at the state of "optimal ignorance' on
economic-environmental interactions Lo begin designing

appropriate policy responses. In the face of such uncertainty, we
should be humble in cur wolicy prescriptions. Even the standard
economic toel of "improved pricing policy' should be invoked with
~caution. Inm most Third World c¢ountries, there is still very
little empirical understanding of the linkages from price changes
to agricultural supply and demand responses to natural rezourcs
effects, ©On the other hand, substantial policy distortions
affecting mnatural reszource management do exist, and it is
nedessary Lo discern these impact=z znd to correct the rauzez as
hest as possible,

For all the resource degradation problems discussed, there iz a
nead for substantive and extensive analysis of the implicatioas
of warious macreoeconomic, trade and sectoral policies for the
resource base. Alternative policy options that explicitly take
into acceount the resocurce constraints of the mest wvulnerable
economic groups need also to be properly formulated and analyzed.
At the micro level, there is= a need for more analysis of the
econamic ceosts of envirconmental impacts. Micro-level analysis of
natural rescurce allocation decisiens at the wvillage or farmer
level is alsec required, as is monitoring of the impacts of policy
decisions and investment programs at this level. Although some of
this information is sometimes available from research stations,
indaependent, project and provincial studies, it needs to be
cooardinated and reviewed consistently at the naticnal level to
assist policy and investment decisions,
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