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Introducticn

In the 19805 environmental degradatien in the Scuth received
increasing recognition as a key econcmic development issus by
governments, aid agencies. and the ¢general public in all
countries. This rather recent 'discovery' that excessive
resource mismanagement, depletion and degradation do indeed
impose high costs on developing economies has been slow in
coming. Perhaps one reason has been that these costs have been
difficult to assess. The impacts of environmental degradation
often ocour exiternally to any market system and involve complex
processes of ecoleogical-agonomice interaction. Both the econcmic
causes and effects of environmental degradation are difficult to
discern and analyze in developing countries.

Moreover, much excessive degradation o©f the environment and
natural rescurces in developing countries results from
" individuals in the market place and by govermnments not fully
recognizing and integrating environmental walues into decisicon-
making processes. If markets fail to reflect adequately
enviromnmental wvalues, market failure is said to exist. Where
government decisions or policies do not fully reflect these
values, there is peolicy or government failure. Throughout the
developing world, the existence cof poorly formulated input and
- putput pricing policies, insecure land titling and registration,
tax thresholds and rebates, cheap and restricted credit
facilities, overvalued exchange rates and other pelicy
distortions, has exacerbated problems of natural resource
management:, By failing to make markets and private decision
makers accountable for forgone environmental wvalues, these
policies may contribute to market failure. At worst, the direct
private -costs of rescurce-using activities are subsidized andjor
distorted, thus ehcouraging UNnecessary enviromnmental
degradation.?

! T am grateful to Bruce Aylward, Joshua Bishop, Joanne
Burgess, Johann Holmberg and 2Anil Markandya for their
constructive comments. All errors and omissions are of course
mine alone.

? Por a recent review of the economies of environmental
degradation in developing countries see Barbkbier {1991).
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The fellowing paper argues that sustainable and effilcient
management of natural resources is cruclal to developing
economies. These economies, especially the lower-inconme
countries, =arz highly dependent on primary production as the
foundation of long-term, sustainable economic development.
Successful expleolitation of primary preduction - agriculture,
fishing, forastry and mirnerals - in turn denends on efficiznt
and sustainable management of the resource base supporting
primary productive activities. Moreover, as developing countries
industrialize and as theilr populations concentrate in urkan
settlements, the role of the environment in assimilating waste
products and providing life-support amenities will become
increasingly important. Protection and conservation of key
natural systems and important ecological functions will also be
essential, not only in terms of thelr potential wvalue for
recreation and teourism but also because these systems and
functions may provide wvaluable support and protection  for
economic activity and human welfare.

Poverty, Eanviromment and Degradation

Given the presence of both high Jlevels of poverty and
environmental degradation in developing countries, it is tempting
to conclude that poverty causes environmental degradation.
However, recent evidence suggests that poverty-environmental
linkages cannct be reduced to-simple unidimensional cause-affect
relationships (Jagannathan 1989; Barbkier 1989; Conway and Barbier

1990; Pearce  and Warford 1291). There are numerocus  complex.

factors that influence poor peoples' perceptions of the
environment and theilr behaviour towards natural resource
management. These range from the economic distortions arising
from policy and market failures, to underlying labour and capital
endowments and constraint=s, te access Lo alternative employment
and income-earning opportunities, teo institutional and legal
factors such as tenure or access security, property rights and
delivery systems, Often what is perceived to be a direct link
hetwean poverty and environmental degradation proves toc be an
indirect 1link under careful analysis. Publie policies and other
factors often affect the incentive structures and redirect
capital and labkour flows ketween sectors and regions, with
adverse conseguences for the poor and their ability or
willingness to manage resources sustainably (Jagannathan 1982).

As poor people have little or no access to capital and must rely
on family or low-skilled labour for earning income, 1t would seem
aconomically perverse that they would degrade any ‘'natural
capital' at their disposzal. Many studies have revealed that poor
pecple and communities are often acutely aware of the essential
role of natural resources iln sustaining their livelihoods, and
‘equally, of the costs and impacts of environmental degradation.?®

} on indigenous knowledge and views of the role of natural
rescurces in the livelihood security of the poor, ses Chambers
(1988), Richards {1985} and Wilson (1988).
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This would suggest that, ceteris paribus, there exist tremendous
incentives for the poor to manage and sustain the stock of
natural capital at their disposal in order to maintain or enhance
both their immediate and futiire livelihood options. Where they
choose to degrade their énvironment -~ and there may be rational
grounds for doing so under certain circumstances « it 1s because
changing ecconomic and soclal conditions have altered the
incentive structures of the poor, including perhaps their contrel
over or access +to essential resources. = Often increased
'immiserization' is an outcome, or part of the 'cumulative
causation' preocess, that is symptomatic of the subsequently
gbserved poverty-envirenment 'trap'. :

Thus from an eccncmic perspective, simply observing that poor
pecple are 'driven' to degrade the enviromment - sven when this
appears toc be the case - is= not halpful. Designing appropriate
policy responses to alleviate problems of poverty and
environmental degradation therefore reguires careful analysis of
the determinants of individual behavicour. Such an analysis would
clarify the factors leading them to degrade their environment,
thelir responses to environmental degradation and the incentives
regquired to induce consarvation.

Where further analysis reveals that poverty is not the direct
'cause' of envirenmental degradation, designing appropriate
pelicy respeonses will nevertheless be affected by poverty's
indirect role. The response of poor people and communities to
incentives encouraging sustainable rescurce management may be
affected by special factors influencing their behaviour, such as
high rates of time preference induced by greater risk and
uncertainty over livelihood security, labour and capital
constraints, insecure tenure over and access to resources,
imperfect information and access to marketed inputs and a variety
of other conditicons and constraints (Barbier 198%b and 1920b).

Moreover, the poor are not a homogencus group. The work of
Lipton (1983 and 1988) highlights how the 'ultra' or 'corsa' poor,
gther poor and the non-poor in developing countries all differ
in terms of demographic, nutriticonal, labour-market and asset-
holding characteristics.® A recent study in Malawi highlights
how the pcor and the 'core' poor face different incentives and
constraints in combatting declining soil fertility and erosion,
which is a serious problem afflicting smallholder agriculture
{Barbier and Burgess 19290). Some of the results of the study are
indicated in Box 1.

* The exact numbers and composition of poor and ultra-poor
will obviocusly wvary by country and region; however, as an
approximate indication Lipten (1988} suggests that the ultra-poor
can be defined as those at significant risk of income-induced
caloric undernutrition and the poor as those with sufficiently
low income to be at risk of hunger but net undernutrition, with
the former usually falling in the bottom 10-20% income category
{e.g., the 'poorest quintile').

3

i



BOX 1 WOMEN, POVERTY AND LAND DEGRADATION, MALAWI

Py

heny =
-

1
=L I F L v S ol e o

Sex of head of
household (% female}

Humber of labour days/year
- per household

Average land holding {(ha}
- per housechold

Agricultural services
- % using fertilizer
- maize yield {1000 tn/fha)

lholdar Bevariy Brofile

; Malawi
Core TFoor Jther Foor N on -
Pooy

42 34 14
532 c0&E 7E2
.39 0.73 1.76
o 16 35
1.2 1.3 1.4

B. Fartilizer Use by Household Type, Blantyre'hgriaultural

'Development Division, Malawi

Total Households

Gerrler of Household head
: No.

EEa

Fertilizer Farmers 208
Non-Fertilizer Farmers 348

8233
Male Female
% No. %
&3.0 327 37.0
37.4 90 27.5
62.6 237 T2.5

C. Credit Disbursement and Input Use to Smallholders, Malawi

83/84 84/85 8%5/86 B86/87 87788 88/89% 89/90

Seasonal Loans
('000 Malawi Kwacha)

HNo. of Benef- 180 212

iciaries {(f000)
Women as % of 1%5.0 16.2
Beneficiaries

11460 18855 19065 18283 26871 42211 57075

208 206 243 - 201 315

19.4 25.4 29.8 24.8 29.9




D. Adoption of Soil Conservaticn, KNtcheu Rural Development
Project, Malawi

ACTIVITY TARGET ACHIEVEMENT 12
{1} : (2} %

Farm Plans . H 8 M: 3 375
W 2 W: G _ 0.0

Contour Marker Ridges M: 600 M: 232 B.7
: W: 300 W: 42 : 14.0
Composting M:1500 M:1051 .1
Wz 1000 W: 156 5.5

Manuring M:4500 M:3347 .4
W:2500 Wrlaoz 431

alley Cropping M: 170 M: 30 7.6
W: &80 W 14 7.5

Buffer Strips M: 8 M: 3 3.5
W: 2 W: 0 00

Raised Boundaries/Paths M: 200 M: 321 160.5
W: 100 Wi 19% 129.0 -

Gully Reclamation M: &0 M: 104 130.0
W: 20 W: 20 - 100.0

Farmer Training M: SO0 M: 157 7.4
W: 220. We 245 11).4

Notes:

SEourcea:

M: Men W: Women.

Table & from World Bank, Malawi - Country Economic
Memorandum: Srowth Through Baoverty Eeduction,
Washingteon DC, 1989, Tabhle IIT.B.1; Tables B,C and D
from E.B. Barbier and J.C. Burgess, Malawi - TLand
Deqradation in Agriculturs, Report to the World Bank
Economic Mission on Environmental Policy, Malawi,
Londan, July-fagust 19200




In Malawl, female-headed househclds make up a large percentage
{42%) of the 'core-poor' households. They typically cultivate
very small pleots of land (< 0.5 ha} and are often marginalised
onto the legss fertile snils 2nd steeper slowpes (= 12%), They area
often unable to finance agricultural inputs such as fertilizer,
to rotate annual crops, o use ‘green manure’ <orops or To
undertake s0il congervation. As a resnlt, noorer female-headed
households generally face declining sotil fertlllty and lower crop
yields, further ewxacerbkating their poverty and increasing their
dependence upon the land. The special constraints and neads of
poor female-headed households must be carefully considered when
designing economic policies to alleviate poverty and contrel land
degradation. Ctherwise, an important sub-set of the rural
population will not respond fully to policy measures and
incentives to improve environmental management, and the problem
of land degradation may continue unmitigated.

In confronting poverty-environmental degradaticn preblems, pelicy
makers are therefore faced with difficult challenges. On the one
hand, existing policy and market failures may distort the
incentives faced by all individuals for managing environmental
assets efficiently and sustainably, suggestlng that public
policies are a legitimate means of ensuring that. these
distorticns are corrected. This is reinforced by the important
role that rescurces coften play in the livelihoods of the poor.
In other words, efficient and sustainakle resource management may
be an important preregquisite for ensuring livelihood security and
avoiding any poverty-environment trap rather than a by-product

of efforts to improve incomes. on the other hand, designing.
appropriate policies to alleviate poverty and reduce
environmental degradation is not an easy task., . In many

instances, ocur Knowledge and analysis <of the linkages bhetween
policy changes at the sectoral or macro level and their effects
on the incentives facing diverse groups of poor people in a
variety of differing ecological, sconomic and social
circumstances is simply not adequate. This reinforces the urgent
need for more research and policy analysis of this kind.

Land Degradation, the Poor and Ecologically Fragile Areas

whatever the complex factors driving poverty and environmental
degradation, recent evidence does suggest that the task for
policy makers in reducing poverty and environmental degradation
is becoming increasingly intractable.

A major problem facing developing countries is the scale of land
degradation that is currently occcurring. Figure 1 highlights
this problem: in recent decades nearly 80% of rangeland and
dryland forest areas, 30% of tropical forest and around half of
all rainfed and irrigated cropland in developing countries are
classified az degraded.




Figure 1
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Source: [Derived from Hod. Lecnard, "Overview - Erw'[runment and the Popr:z Develapment Strategies for a
Common Agenda”, im H.J. Lesnard ox al., Envirgoment end the Poar: Develppment Strategies for &
tommon Agenda, Transaction Backs, Mew Brunswick, 1989.

Although there are faw studies of the overall econcomic costs of
land degradation to developing economies, Box 2 presents
selective estimates from a few low-income countries. Thesze
estimates all indicate that the costs of land degradation as
forgone income are significant in terms of the overall gross
domestic product (GDP) of developing countries, and particulariy
in terms of agricultural earnings.

Land and renewable rescources are the baslic capital assets of many
developing countries, and as will be discussed below, it is the
poorer econcomies of the world that are particularly dependent on
'natural' capital for their development efforts. Excessive land
degradation in developing countrles only serves to hamper the

future earning potentlial of these economies - and where such
degradation i1s irreversible or can only be reversed at
considerable cost - reduces the future economic copportunities

avalilable to themn.



BOX 2 ESTIMATED COSTE OF LAND DEGRADATION IN SOME DEVELOFPING
COUNTRIES '

2. Indonesia - Costs of Ferest Degradation aand Soil Erosion af
{1573 Rupiah Biiiilon) :

Averace Average
Average Costs of Costs of Total AVeraga
: Annual Forest . Bo0il Costs of ~ Share
Perioed GDP - Depreciation Eresien b/ Degradation of GDP
1571-84 Q427 557 78 &35 5.9%

B, Burkina Pasc - Costs of Dryland Degradatioen </
' (1988 CFAF billion)

Total
. Fuelwood Livestock Cereal Damage Share
Period Losses Losses Losses Costs of GDP
1988 16.7 10.0 15.3 72.0 8.8%
C. Mali - On-Site Costs of Seoil Erosicn df
(1988 CFAF billion)
Forgene =  Forgone Share Bhare
current Future fotal of of
Farm Farm Forgone  MNatiomal Agricunltural
Period Income ~ Income Income =~ GDP GDP
1958 1.32 2.45% 10.28 1.7% 4.4%
D. Malawi - On-3ite Costs of Seil Ercsicon e/
{1988 Malawi Kwacha million}.
Forgone Forgcone Total Share Ehara
current Future Forgone af - of
: @ross Gross Gross National Agricultural
. Period Margins Margins HMargins GDP GDP
1988 12.4 150.2 178.6 4. 8% . 14.6%

Notes: a/ From R. Repetto, W. Magrath, M. Wells, C. Beer and F.
Rossini, Wasting Assets: Natural Resources in the National
Accounts, World Rescurces Institute, Washington DC, 193%.

b/ Java only.

«/ From D. Lallement, Burkina Faso: Economic Issues in
Renewable Resource Management, Agricultural Operations, Sahellan
Department, Africa Region, World Bank, Washington DC, 1990.

d/ From J. Bishop and J. Allen, The On-Site Costs of Soil
Erosion in Mali, Environment Department Working Paper No. 21, World
Bank, Washington DC, 1989. Note that only the most conservative
base case estimates of soil erosion ceosts are indicated. The upper
rahge estimates for these costs amount te 16% of Mali GDP.

e/ From J. Bishop, The Cost of Soil Erosion in Malawi, Malawi
country Operations Divisien, The World Bank, Washingten DC, 1950,
Note that only the most conservative base case astimates of =soil
erosion costs are indicated. The upper range estimates for these
costs amount to over 30% of Malawi GDP.




A more worrying trend in developing economies is the
. concentration of the poorest.groups in 'ecclogically fragile'
zones - areas where environmental degradation or severe
environmental hazards constfain and even threaten economic
welfare. Az indicated in Box 3, arcund 470 million, or 8O
percent of the developing world's poorest people, live in rural
or urban areas that can be classified as 'ecologically fragile'.®

Nearly two thirds of the developing world's poorest pecple do not
live in areas of high agricultural potentizl, but are found in
more 'marginal' agricultural and 'peripheral' urban areas. The
less favourakle agricultural 1lands, with lower preductivity
potential, poorer solils and physical characteristics and more
variable and often inadeguate rainfall, are easily prone to land
degradation due to overcreopping, peoor farming practices and
inadequate conservation measures.

The result is that the econoemie livelihoods and welfare of the
poorest income grsups in low potential areas are at greater risk
from increasing environmental degradation. It ias this risk
combined with the impact of public policies, institutions and
investments on the economic incentives that the poorest face that
may have the most profound - and often perverse - effects on the
willingness and abkility of the poorest groups to counteract
degradaticon.

Another major fpoverty reserve' in developing countries is
peripheral urban areas, or 'sgquatter' settlements (see Box 3).
Recent evidence from West Java and Nigeria confirms fthat the
informal employment sector and settlements around urban and semi-
urban settlements are often the preferred 'open access resource'
for the poor {Jagannathan 1989). Although precise estimates of
how many of the 1.3 Dbillien urban dwellers 1in developling
cotintries live in 'squatter’' settlements are scarce, it is common
for between 30-60 percent of the population in large cities to
live either in illegal settlements or in tenements and cheap
boarding houses. In smaller urban centres of less than 100,000
inhabitants - which c¢ontain about three quarters of the
developing world's urban population - the proportion of peoplse
living in illegal settlements may be smaller than in the large
cities.  However, the proportion living in areas with inadeguate
infrastructure or services may be as high or even higher in small
compared to larger urban centres (Cairncross, Hardoy and
Satterthwaite 1990). :

 In commenting on the data presented by Leonard (198%) in
Box 3, Kates {(1990) argues that it is teo simplistic to eguate
all land of low agricultural potential and sguatter settlements
with ‘'areas of high ecologically wvulnerability'. Thus 'while
there is good reason to expect an  increasing geographie
segregation of the poor onto the threatened environments, both
the purported distribution of the hungry and the actual state of
environmental degradation needs to be examined much more
carefully."



The result is that the economic welfare of a substantial,
growing, number of the peorest urban dwellers is threatened by
the environmental hazards and health risks posed by pollution,

o e Sl anan s e Ta Al maer TR AL T e Tw nnm:ﬂ-qﬂ-:en N g R
A LAC el et LR R u*—'“ﬂ-hllﬁ LS L) !_.!h.-l'l.-l‘.. ok e T L oy == [ ==

infrastructure services.f

. % Further examples of the impact. of urban environmental
problems and sub-standard living conditions on the welfare of the
urban poor can be found in Hardey and Satterthwaite {1989) and
Hardoy, Calrncross and Satterthwaite (1990).
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BOX 3. THE POOREST OF THE POQOR AND ECOLOGICALLY FRAGILE .EREAB'

Hotes:

POOREST PEOPLE IM DEVELOPING COUNTRIES

Rural. Arsad

=ag
oo -
E roe I aTsw
5
=
-
(sl
3
a2en |-
ETT N
: 3s
iz W
2 -

Tenden

g Blan Totential B35 tew Fecencial

High Potential = High potential agricultural lands; i.e-.; highly productive, favourable
agricultural larmds that are either irrigated ar have reiliable and adeguate rainfall, as well as
generally high or potentially high zoil fertility, )

Low Patential = Low potential lamds; i.e., resource-poor or mai;ginal aaricul tural lardds., where
inedequete or unreliable rainfall, Bdverse ggil conditions, fertility and tepography Limit
agricultural produceivity armd increase the risk of chronic land degradation.

The ‘poorest pecple' are defined as the poorest 20 percent of the population in developing
pouneries.
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POOREST PEOPLE IHN LBEVEILOPING CONTYRIES
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Motes: The ‘pocrest people! ere defined 83 the posrest 20 percent of the population in developing
countries.

Sourge; Derived from H.J. Leonard, "Dverview = Environment ard the Poor; Development Strategies far a Comman
Agende", in H.J. Leonerd et &l., Envirverment and the Poor: Development Strateqgies for a .Common
foends, Transaction Books, Mew Brunswick, 1989.
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The concentration of the poorest groups in developing countries
in 'ecologically fragile' areas suggests that it is the welfare
of the poorest in developing economies that is at the greatest
risk from continued environmental degradation. As argued by
Kates (1990), throughout the developing world the poor often
suffer from three major processes of environmental entiftlement
loss: '

* the poor are displaced from thelr traditional entitlement
to common resources by development activities or by the
appropriation of their rescurces by richer claimants;

* the remaining entitlements are divided and reduced by their
need to share their resources with their children or to
sell off bits and pieces of their rescurces to cope with
extreme losses (crop failure, 1i1llness, death), social
ocbligations (marriages, celebraticns) cor subsistence; and

* the resources of the poor are degraded through excessive
use and by Ffailure to restore or to improve their
productivity and regeneration - a process made worse by the
concentration of the poor into environments unable to
sustain requisite levels of resource use.

as a result of these processes, the economic livelihoods of the
poor become even more vualnerable to the risks posed by
environmantal degradation, and their ability and willingness to
manage resources sustainably may become even more constrained.

Moreover, Box 3 indicates that the poorest groups in  the
relatively more affluant developing regicns of Latin America and
Asia are even more concentrated in ecologically fragile areas
than the poorest 20% in Africa. This would suggest that the
problam does not easily disappear with economic growth and rising

national income.

in short, whether poverty is directly, or eonly indirectly, the
‘cause' of envirommental degradation seems less relevant a
concern when compared to the implications of pervasive
environmental degradation for the livelihoods of the poor. This
is the real 'poverty-environment' link that should be the foous
of development efforts. If poverty alleviation is an ultimate
aim of eccnomic development, thean efficient and sustainable
environmental management 1s a necessary means for achieving this
goal.

Resource Dependent Developing BEconomies

If governments of developing eccnomies are teo bhe convinced that
sustainable and efficient management of their resource base ig
essential to economic development, not only do they have to ke
convinced of the economic costs of environmental degradation in
terms of forgone income and the resulting welfare implications
for the poorest groups but they must also see the role of natural
respurces in supporting the economy as a whole.
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Annex & produces several tables that indicate the high degree of
resource dependency of many low and lower middle income
developing countries. Many of these economies are directly
densndant on natural resource products for the overwvhelming
majority of their exports (see Tables L-1 and Aa-2). In mosi
cases, export earnings are domlnated by one or TWo CONMOGITIES.
Resonrce dependency has been a feature of these economies over
the past 25 years, and for most low-income countries, has
remained a persistent feature since the mid-1960s. More of the
lower middie income economies have reduced their resource
dependency with time, but this is clearly a long term process.
careful management of the natural resource base may be necessary
to maintain the 'capital' required for this transition and to
achieve long term development goals. Running. down the natural
resource base today through inefficlent and unsustainable
exploitation could jeopardize development efforts by reducing
future export earning potential, as well as needlessly wasting
current earnings. '

The failure to manage resources efficiently and sustainably today
also increases vulnerability to the economic stresses imposed by
extarnal debt. External debt as a percentage of the gross
national product (GNP} and debt servicing as a proportion of GHP
and exports have risen substantially in wvirtually all low and
lower middle income resource-dependent economies {see Tables A=3
and A=-4}. For these economies the ability to- meet debt
repayments and te induce further economic development will depend
on the continued successful expleitation of their natural
resourcse bases. Without sustainable management, the debt. burden
may severely constrain development efforts. '

The resource base in poor resocurce-dependent economies is far
from static. Although compariscon of land classifications across
countries is fraught with difficulties, the most notakle change
ovar the last fifteen years in most economies is the decline in
forest area and the increase in cropland (see Tables A-5 and A-
B). Much of the forest land has presumably been lost to
agricultural conversion, with fuelwood and fodder gathering a
factor 1in some areas and depletion for timber operations
important in mwajor. producing countries. Some empirical
explorations of the causes of deforestatien, particularly from
frontier agriculture expansion, are discussed further bhelow.

Expansion of cropland clearly appears to follow the classice
agricultural extensification pattern (see Tables A-7 and A-8).
Particularly in low income resource-dependent economies, low
levels of fertilizer use and yield changes suggest very little
agricultural intensification, with the notable exception of
Indonesia, Sri Lanka and to some extent Kenya, Benin, Ghana,
Nigeria and Zambia. A worrylng trend in some poor Sub-Saharan
economies is the fall in agricultural yields, particularly for
gereals. Many other economies show substantial yield increasas
only because vields were abysmally low in the mid-1970s. Some
economies that have increased agricultural intensification - for
example Indonesia, Sri TLanka and Kenya - alse face rapid
populaticon growth . and severeg constraintse o©on cropland
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availability, as indicated by extremely low levels of cropland
per capita. In general, most of the low-income resource-
dependent economies have long since extended cropland bkeyond
their stock of favourable land with: good chemical and physical
properties for agriculture. Those countries that do still have
‘excess' favourable land face difficulties in cultivating ift, as
much of this land oeccurs in areas with climates and growing
seasch (e.g. arid/semi-arid zones) that prevent or severely
constrain rainfed cultivation.

Cropland use and preoductivity in resource-dependent lower micddle
income economies follow similar patterns as in the low income
aconomies (see Takle A-8). In general, fertilizer use and ylelds
and yield changes appear higher in the lower middle income
compared to the low income economies, suggesting a slightly
higher level of agricultural intensification. However, in common
with the low income countries, many lower middle income economies
alsc display low cropland availability per capita and a low ratio
of favourabkle to total cropland. <Climatic conditions again limit
cultivation of much of the 'excess' favourable land in the North
African and Middle Eastern countries, whereas social, economic
and climatic constraints on freontier agricultural expansion also
limit exploitation of the additicnal favourable land available
in the South American countries. Clearly, much cultivation of
marginal - or ecoleogically fragile - land occurs 1in resource-—
dependent lower middle income economies.

Thus the continuing dependsnce of most of the world's poorest
economies on thelr resource base should glve environmental
managemant a high prioerity as a development concern. This is
particularly the case given that past economic peolicies and
investments have led to rapid changes - fraguently with adverse
economic consequences — in resource stocks and patterns of use.
Demographic trends have often worsened the relationship between
population and resource carrying capacity in many reglons.
Continuing agricultural extensification into marginal lands have
increased the susceptibility of economic systems and livelihoods
to environmental degradation.

As pointed cut. elsewhere, a re-appraisal of demographic and
agricultural peliciles to take into account the new realities of
resource-carrying capacity constraints and the need to improve
the potantial of marginal lands while sustaining the productivity
of high potential lands is reguired (Conway and Barbler 1990;
Barkier 198%9b; FAO 1990; Lecnard et al.; Fearce 13%%91; Repetto
1987; Repettec and Holmes 1%83). With regard to population-
environment linkages, one useful appreach is to view the role of
population growth in terms of increasing the 'secale' of human
demands on limited natural systems (Foy and Daly 198%). As will
bae discussed in the following sections, rethinking public
policies for developing countries 1ls alse a necesslity.
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Publie Policies and Natural Resource Management

2as discussed above, market and policy failures are at the centre
of many of the azovironmental degradation preblsems  facing
developing countries. Market failures exist when markets fail
to refiect fully envirocnmental values. The presence of opan
zccess resource oxpleoitatien and public envirommental ocods.,
externalities fe.g. pellution, nonmarketed environmental
‘services), incomplete information and markets {e.g. uncertainty,
lack of formal market mechanisms) and imperfect competition all
contribute to market failure. Usually some form of public or
collective action, inveolving regulation, market-based (economic)
incentives or instituticonal measures, is reguired - provided that
the costs of correcting market imperfections do not exceed the
potential welfare benefits. Policy failures ooccur when the
policy interventions necessary to correct market failures are not
taken, or over—-correct or under-correct for the proklem. . They
alsc occur when government decisions or policies are themselves
responsible for excessive environmental degradation. For
example, environmental damage may arise because economic policies
and interventions in developing countries are designed primarily
to promote economic growth or to improve income distribution,
with little regard for their consequences for the environmant.

The result of market and policy failures is a distortion in
economic incentives. That is, the private costs of actions
leading to environmental degradation deo not reflect the full
social costs of degradation, in terms of the environmental values
forgone. There are several reascons for this outcome:

First, the market mechanisms determining the 'prices' for natural

resources and products derived from conversion of natural

resource systems do not automatically take into account wider
environmental costs, such as disruptions to ecological functions,

assimilative capacity, amenity values and other envirenmental

impacts or forgone option and existence valuesx - i.e. the value

of preserving certain natural environments, species and resources

today as an 'option' for future use or simply because their -
'ayistence' is valued. HNor do market mechanisms account for any
user cost - the cost of forgoing future direct or indirect usie
benefits from resource depletlan or degradation teday.

In additian, even the direct costz of harvesting resources or
converting natural rescurce systems are often subsidized and/or
distorted by public policies. As a result, individuals de not
face even the full private costs of their own actions that
degrade the environment. Unnecessary and excessive degradation
ensues.

For example, in the Brazilian Amazon subsidies and other policy
distertions are estimated to have accounted for at least 35% of
all forest area altered by 19280 through tax incentives for
capital investment (e.9., industrial wood production and
livestock ranching); rural credits for agricultural production
(mechanized agriculture, wcattle ranching and silviculture);
subsidized small farmer settlement; and export subsidies
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{Browder, 13858}. In addition, government-financed investment
programmes - for road-bullding, celonial settlement and large-
scale agricultural and mining activities - may indirectly be
contributing tco deforestation by 'opening up' frontier areas that
were previously inaccessible to smallholders and migrants.

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 economic lesses, the
establishment  of inefficient processing operations and
accelerated deforestation (Rapetto and Gillis, 1983). Throughout
Southeast Asia the allocation of timber concession rights and
leasing agreements on a short time scale, coupled with the lack
of incentiwves for reforestation, have contributed to excessive
and rapid depletion of timber forests. In the Philippines, the
social gains from logging old-growth forest was found to be
negative (arocund - US%130 to - US51175 per hectare), once the
social costs of timber stand replanting, the costs of depletion
and off-site damages were includesd (Paris and Ruzicka, 1921).

There i3 also evidence of non-economic policy distortions
contributing to excesslve deforestation (Binswanger 1989; Browder
1985, Pearce, Barbier and Markandya 1990 and Scouthgate, Sierra
and Brown 1%89}. Formal property law and titling regulations
often ensure that c«¢learing of land is a prerequisite for
guaranteeing claims to frontier forest landholdings. Given the
insecurity of many frontier tenure reaimes, private individuals
and firms often clear sxcessive amounts of forest lands in order
to safeguard their tenuous claims to heoldings and to 'capture!
agricultural rents. As the capacity of many governments to
'manage! vast tracts of publicly owned tropical forests is often
minimal, encroachment into forest reserves and protected lands
iz not controlled. At the same time, proper consideratiocn of
customary land tenure arrangements and access claims - by
indigenous forest dwellers and users is often lacking in
government decisions to allocate forest land or determine
titling.

FPinally, many large-scale public investment projects and
programmes, such as hydreoelectric dams, irrigation schemes,
commercial agricultural development schemes, reoad building, and
so on, have significant environmental ilmpacts. Some of these
impacts may impose additicnal costs on soclety. Given such
casts, to appraise the net henefits of the investment project or
programme in terms of its direct costs and benafits alone would
be a misrapresentation of its economic net worth te scociety. The
forgone net benefits assoclated with any environmental impacts
must also ke included as part of the opportunity costs of the
development investment.

In recent years, many advances have been made 1in applying
economic waluaticn technigques to analyzing the environmental
impacts of investment projects and programmes in developing
countries (Anderson, 1987; Dixon et al., 1988; Bojo, Maler and
Unemo, 1983; Gregersen et al., 1887). Freguently, appraisal of
the envirommental impacts of major public investments has shown
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that the investments should be modified, and in some cases should
not. proceed at all. Box 4 summarizes an analysis of the net
benefits of the Hadejia~Jama'are floodplain in Northern Nigeria,.
which iz under threat from upstream irrication developmant
investments, such as the Kano River Project. The analysis shows
that the economics benefits of the filoodplain system are
comsiderable, and the opnortunity cost of diverting water to
upstream developments would ke high.
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BOX 4. COMPARATIVE BENEFITS OF FLOODPLAIN AND UPSTREAM
DEVELOPMENT, NIGERIA

In northeast Nigeria, an extensive floodplain has bean created
where the Hadejia and Jama'are rivers combine to form the
Komadugu Yobe river which drains inteo Lake Chad. The Hadejia-
Jama'are floodplain provides essential income and nutritieon
benefits in the form of agricultures, grazing resources, non-
timber forest products, fuelwood and fishing for  loecal
populations. The wetlands also serve wider regional economic
purposes, such as providing dry-season grazing for semi-nomadic
pastoralists, agricultural surpluses for Kanc and Borno states,
groundwater recharge of the Chad Formatlion aguifer and
'insurance' reaescurces in times of drought. In addition, the
wetlands are a unigue migratory habitat for many wildfowl andg
wader species from Palaesarctic regions, and contain a number of
forestry reservez. The region therefore has important tourism,
educational and scientific potential.

However, in recent decades the Hadejia-Jama'are wetlands have
come under increasing pressure from drought and upstream and
downstream water developments. Upstream developments are
affecting incoming water, either through dam=s altering the timing
and size of flopd flows or through diverting surface or
groundwater for irrigation. Increased demand for water
downstream for irrigated agriculture may lead to diverting water
past the wetlands through construction of bypass channels.
Intensified human use within the floodplain itself, notably wheat
irrigation, is alsoc putting pressure on the wetlands.

An analysis was conducted, comparing the net aeconomic benefits
cf 14 agricultural crops, fuelwood and fishing in the Hadejia-
Jama'are floodplain with the returns to an upstream water
development, the Kano River Project:
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Comparison of Present Value Net Economic Benefits, Kano River
Project Phase I and Hadejia-Jama'are Floodplain, Nigeria

{M7.5 = US$1, 1989/%0)

Pexr Hectare af (8%, 50 yrs) (3%, 30 yrs) f12%, 50 yrs) (12%, 30 yrs}

HJIF (N¥/ha) 1276 1176 872 . 846
ERP (N/ha) 233 214 . 152 153
Per Water Usa b/

HIF (N/10°m%) 366 _ 337 250 _ 242
KRP {(N/10°m*) 0.3 0.3 0.2 0.2
¢ .

Notes: a/ Based on a total production area of 730,000 ha for

Hadejia-Jama'are floodplain (HJF} and a total crop
cultivated area of 19,107 ha in 1985/86 for the Kano
River Project Phase I (KRP).

b/ Assumes an the annual average river flow into Hadejia-Jama'are
fioodplain (HIF) of 2549 Mm® and an annual water use of 15,000 m

"per ha for the Kano River Project Phase I (KRP}.

‘Source:

#. Barbier, W. Adams and K., Kimmage {19%1). Economic Valuation
of Wetland Benefits: The Hadejia-Jama'are Floodplain, Nigeria,
LEEC Paper DP 91-02, London Environmental Economics Centre,
London. -

The economic importance of the wetlands suggests that the
benefits it provides cannct be excluded as an opportunity cost
of any scheme that diverts water away from the floodplain system.
when compared to the net ecconomic benefits of the Kano River
Project, the economic returns to the floodplain appear much more
favourable. This is particularly the case when the relative
returns to the Project in terms of water input use is compared
to that of the floodplain system. The result should cause some
concern, given that the existing and planned water developments
along the Hadejia-Jama'are river system, such as the Kane River
Project, will continue diverting water from the floodplain. '
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The Challenge for Public Policies: 'Qptimal rgnorance!

If public policies are to be re-directed to achieve afficient and
sustainable management of ratural rescurces in developing
countries, then clearly major c¢hanges are reguired. Economic
valuation of the environmental impacts arising from market and
policy failures is essential for determining the appropriate

policy responses. Cften, however, insufficient data and
information exist to allow precise estimaticn of the economic
costs arising from market and policy failures. In most cases,

cost estimates as orders of magnitude and indicators of the
direction of change are sufficient for policy analysis. (See, for
example, the case studies in Pearce, Barbier and Markandya 1990
and the discussion of tax and requlatlcn policies in developing
countries in Anderson 1990).

However, with many natural  resource problems in developing
count.ries we are not even at this state of 'optimal ignorance’
to begin designing appropriate pelicy responses. In the face of
such uncertainty we should be humble in our public policy
prescriptions. Even the standard economic teoocl of 'improved
pricing policy' should he invoked with caution. In most
developing countries there is little empirical understanding of
the linkages from price changes to short and long term supply and
demand responses to natural rescurce impacts. The situatieon is
complicated by the presence of underemployment, informal and
incomplete markets, labour and capital constraints, and above
all, the problem of widaspread poverty. Thus we are often
ignorant of the impact of public policies on the economic
incentives faced by individual producers and households for
managing natural resources, particularly in the case of the
poorest groups who are on the 'margin' of the formal economic and
‘soclial systems.

This problem occurs freguently .in the econcmic analysis of
dryviand degradation. The term 'drylands' is usually applied to
all arid and semi-arid zones, plus areas in the treopical sub-
humid zone subject to the same degradation processes that occour
on arid lands. Accounting for abeoul one third of glebal land and
supporting a population of 850 million, the world's drylands are
rapidly being degraded through population growth, over-grasing,
cropping on marginal lands, inappropriate irrigation and
devegetation. Yet these areas are being asked to support
increasing numbers of the world's poorest people. The process
of dryland degradation is often referred 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.

As Bow 2. indicates, there are few economic studies of the costs
of dryland degradation. Even further behind - and more
controversial - i= the analysis of the effects of economic and
resource management policies on dryland deqgradation in Third
World countries. This is often attributed te the superficial
identification of the causes of desertification and to the
fregquently poor identification of the reasons behind the failures
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of dryland projects (Nelson 1988). Although the majority of
lcauses! are attributable to population growth and natural
events, dryland degradation is also symptomatic of an
agvicultural development blas that distorts agricultural oricing,
investment flows, R & D, and infrastructure -towards more
favoured' agricuitural iand and sysSiens {Barkisr 158%k). Whers
arylands 'develeopment' is encouraged, it is usually through the
introduction of large-scale commercial agricultural schemas that
can conflict with more traditional farming and pastoral aystems.

The complexity of aocial, economic  and envirenmental
relationships is formidable. Not enough is often known about
dryland farming and pastoral systems; open access use and common
property resource rights; land tenure ragimes and security; the
distribution of wealth and income; and coping strategies under
the presence of variable climatic conditions, freguent drought,
market instability, political conflicts and other factors
influencing risk and uncertainty. A commcn misperception is that
the extension of private property rights, commercial agriculture
and markets will ‘automatically' solve dryland management
problems in the lonyg run. At the same time, not all drylang
farmers and pastoralists, even in the most distant and resource-
poor regions, are totally isclated from agricultural markets.
virtually all subsistence households regquire some regular market
income for cash purchases of some agricultural inputs and bkasic
necessities; many farmers and pastoralists provide important cash
and export crops. As a result, aiterations in market conditions
- whether from changes in policies, climatic conditions, R & D
innovations, or other factors - do have a significant impact on
fhe livelihoods of rural groups in dryland areas. Understanding
their responses to these changing market conditions is a crucial
aspect of the dryland management problem.

For example, a study of gum arabic production in sudan indicates
that fluctuations in the real price of gum and its price relative
to those of other agricultural crops have had important impacts
on farmers' cropping patterns, diversification strateglies and
decisions teo re-plant gum - with important conseguences for
Sudan's gum belt (IIED/IES 1990; Barbier 1920). Even though it
is economically profitable and environmentally beneficial to grow
gum, it is only when these economic incentives are properly dealt
with by the government will rehabilitaticn of the important gum
belt of Sudan take place. '

doil erosion and land degradation are not confined just to
drylands and other wmwarginal landsj the problem is pervasive
throughout all agricultural systems, degraded forest lands,
public and privately owned lands, and large and small holdings
in the Third World. Designing appropriate policy responses to
control soil eresion and land degradation for all types of
cropland in developing countries is again hampered by the data
limitations and the lack of microeconomic analyses of farmers'
responses to erosion and incentives <To adopt conservation
measures. :
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The limited evidence that does exist suggests that relationships
- such as the effects of agricultural input and output pricing
on farm-level erosion -- are complex and difficult to
substantiate. Nevertheless,; theé¥e "are some indications that
subsidies for non-labour inputs, notably inorganic fertilizers,
can artificially reduce the costs to farmers of s0il erosicn and,
on mMore resource-poor lands, =zubstitute for manure, mulches and
nitrogen-fixing crops that might be more appropriate. On the
cther hand, the iraccessibilify 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 ercdibility and profitability of
different cropping systems needs to bes carefully analyzed,
particularly in relation to changing relative prices of different
creps and changes in real producer prices and incomes over time.
More complex incentive effects arise from the relationships
between erosicn and the awvailability of labour, 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 cradit at
affordable interest rates {Barbier 1988; Barbier 1%89a, ch. 7;
Barbier and Burgess 19920; Mortimore 1%88%; Southgate 1985).

A tentative conclusion is that there are. often strong sconomic
incentives determining farmers decisions to invest in soil
conservation. Farmers will generally not modify their® land
managemsnt practlces and farming systems unless it is in “their
direct saconomic interest to do so, Such modifications: are
axpensive and may invelve risk. Unless scil ercosion is percaived

te be a threat teo farm prefitability, or alternatively unless
changes in land management lead to at least some immediate
ecancmic gains, farmers will be less willing to bear 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 erosicon control practices,

Higher productivity and returns will also mean that farmers can

afford te maintain terraces and other conservation structures and

to continue with labour-intensive erosion control measures. ©On

the other hand, poorer farmers dependent on low-return ¢ropping

systems, such as malze or cassava, may be aware that sgil erosion
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 erosive, such as temperate
vegetables on steep upper volcanic slopes with deep topsoils, may
not consider soil conservation measures if their returns deo not
appear to be affected by soll ercsion losses. Unfortunately, in
rost developing regions, we still do not understand sufficiently
the economic and social factors determlnlng these incentives for
s0ll conservation.

Heor do we appreciate fully the special role of women and female-
headed households in economic-enviromment linkages. Women's
relationship with the environment is not just confined to the
poverty link. Even in those households that are not classified
as poor the women are active participants in agricultural and
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househeld production. Thus, womens' use, perception, knowledge
and management of the land can be contrasted to that of men
across all households. For example, a detailed study of the
affects of agricultural commercialisaticon among smallholders in
the Zomba district of the southern region of Malawl emphasises
how the type of crops cultivated differ between men apnd women
{Patars, Herrera ard Randolph 1989}, Female-headed households
on average cultivate maize on 90% of thelr land and rarely grow
any cash crops, whereas men grow maize on 81% of their land with
the remainder mostly under the cash crop tobacco.

Women confront a multitude of constraints that are non-existent
or less binding for men which hinder economic oppertunities and
improved land management (Becker 1990). For exanple, koth men
and women may be constrained in adopting new maize varieties as
they require relatively intensive fertilizer inputs as compared
to traditional maize. However, female-headed households often
have extremely low income and are unlikely to be able to raise
sufficient financing from their own sources or to obtain credit
to purchase hybrid maize and fertilizer (see Box 1}. Large
lakour demands on wemen within the household - such as child
hearing and rearing, fuel and water collection, cooking, land
preparation, planting and weeding, further limits their ability
to undertake sound land management - constructing ridging along
contours, building bunds, maintaining buffer strips, planting
trees and so on., Off-farm employment opportunities for women to
supplement farm income may also be constrained by gender
discriminations in the labour markst; for example, male labour
is usually preferred to female labour for wage employment on
tobacco estateas.

smallholders in Malawi appear aware of the problems posed by
persistent soil erosion - especially farmers cultivating steep
slopes who frequently cite problems of run-off and declining
yields. Extension advice on how to deal with the problens posed
by soil erosion mainly reaches more prosperous, male farmers who
are credit club members. Extenslon messages tend to be very
general and are not customized to the needs and requirements of
women, particularly the labour and cother economic constraints
they face. This is indicated in the relatively poor adeption Of
scil conservation measures by female as opposed to male farmers
(see Box 1).

an egually important challenge for economic analysis in the
Future iz to examine the causes of large-scale land use changes
and resource degradation, such as those indicated for resource-
dependent economies in Annex A. Thus clearing forest land for
agriculture is thought te be the majer cause of tropical
daforestation. A number of sconomic studies have been launched,
particularly in Latin America, to analyze the main factors
inducing people to settle in and to clear 'frontier' forest lands
for agriculture.

For example, Binswanger (1989) and Mahar {1589} maks the case for
the role of subsidies and tax breaks, particularly for cattle
ranching, in encouraging land clearing in the Brazilian Amazon.
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However, more recent analyses by Schneider et al. {19920) and Reis
and Margulis (1990) emphasize the role of agricultural rents,
populatlan pressures and road building in encouraging small—scale
frontier settlement. In Nerthern Brazilian Amazeon, the total
road network (paved and unpaved) increased from 6,357 to 28,431
Km over 1975-88. A simple correlation between road density and
the rate of deforestaticn shows that as road density increases,
the rate of deforestaticon increases in larger proportions (Reis
and Margulis 1990). Schneider et al. argue that these factors
encouraging frontier agriculture - 'nutrient mining' - far
outweigh the more publicized impacts of fiscal incentives for
cattle ranching. 2 statistical analysis by Scuthgate, Sierra and
Brown (198%) of the causes of tropical deforestation in Ecuador
indicates that colonists' clear forest land not only in response
to demographic pressure but alsc to 'capture’ agricultural rents
and to safegquard theilr tenucus legal hold on the land.-

Although there are an increasing number of case studies examining
the factors behind tropical deforestation and agricultural
frontier expansion, there have been few attemptis to explore these
linkages through statistical analysis. One such analysis by
Palo, Mery and Salmi {1987) for 72 troplcal forest countries
identified a strong 1link between tropical deforestation and
population density, population growth and increased food
production. A study by Capistrano (19%0) and Capistrane and
Kiker [1990} examined the influence of internatiocnal and.domestlc
macroeconomic factors on tropical deforestation, - The
ecohometric analysis indicates the role of high agricultural.
export prices in inducing agricultural expansion and forest
c¢learing, &= well as the influence of domestic structural
adjustment policies, such as exchange rate devaluation and
increased debt servicing ratiocs. Comparative analysis of 24
Latin American countries also highlights the strong but indirect
relationship between population pressure and frontier expansion -

increasing numbers of wurban consumers raise the demand for
domestic production and hence for agricultural land - and the
cgountervailing role of increased agricultural productivity and
yield growth in slowing agricultural expansion (Southgate 1991}.
A statistical analysis by Burgess (19%1}, covering all tropical
forest countries, confirms the relative importance of frontier
agricultural expansion (represented by an index of food crop and
meat production) and debt-servicing on tropical deforestation.
Increases in domestic roundwood {representing both industrial use
and fuelwood) and GNP per capita also had significant but much

? Ccapistranc (1990) and Capistrano and Kiker (1990) use
changes in timber production forest arsa as a proxy for total
deforestation. Although the authors argue that there is a close
correlation hetween averaqe area of closed broadleaved forast and
timber production forest area, there are many troplcal forest
countries where industrial logging is not a slgnificant source
of overall deforestation. Thus their analvtical results are more
relevant to the deforestation of tropical timber production
forests than to overall tropical deforestation.
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smaller positive impacts. Surp151ngly, populatlon had a slightly
negative effect on deforestation.®

Clearly,. bobth smicroaconmmic analysis of indivimials?! hehaviour
influencing and responses to environmental degradation and
macroaconomic analysis of the broader economic-snvironmental
Tinkrges affacting dagradation will ha ramiived 1€ anpharant and

LT

effective public pol;c;es for natural resource management in
developing countries are to be designed and implemented,

Conclusion

This paper has argued that efficlient and sustainable natural
rescurce management has a wvital reole te play in econcmie
development and poverty alleviation. Improved economic analysis
of both the impacts and the causes underlying environmental
degradation will become crucial in the yvears ahead. Substantial
policy distortions and market failures affecting natural resource
management in developing countries do exist, and it is necessary
to re—orient public policies to correct for these distartions as
best as possible. However, we should alsc ke cautious in
advocating 'sweeping' policy changes. For many environmental
problems in developing countries, we are not even at the state
of 'optimal ignorance' to begin advocating new policy directions.
More difficult is the problem of 'political will'; even when the
economic evidence is clear and the policy directlon self-evident,
short-term peolitical and economic interests in developing
countriesz may predominate - especially when powerful special
interest groups have a vested interest in maintaining the status
quo.

Further economic analysis of the relationship between natural
resource management and economic development is reguired., There
iz a nead for substantive and extensive analysis cf the
implications of wvarious macroeconomic, trade and sectoral
policies for management of the rescurce base. Alternative policy
opticons that explicitly take into account the resource
aonstraints of the most vulnerable economic groups also need to
ba properly formulated and analvzed. At the micro level, thare
is a need for wmore analysis of the economic costs of
environmental impacts. Micro-level analysis of natural resource
allocation decisions at the village or farmer level iz alsc
required, as is monitoring of the impacts of policy decisions and
investmant programs at this level., Although some of the required
information is sometimes availahle from research stations,
independent, project and provincial studiss, it needs to be

® The results of Burgess {1991} indicating that annual

incréments in population 1s negatively correlated with
deforestation conflicts with the earlier findings by Palo, Mery
and Salmil (1987). <Clearly, further work peeds to be undertaken
to examine the explicit relaticonship between populaticn growth,
population density and deforestation.
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coprdinated and reviewed consistently at the national level to
assist policy and investment decisions.
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ANNEX 4

Tahle A.1

Lok INCOWE ECONOMIES MITH HIGH EXPORT COHCENTRATION IM PRINARY COMMOOITIES a/f

Contribution of
Pripary Commodities Export Share Expoert Share Mein Export Commedities b/

to Total Exports by in 1980/81 in 1945 1 2
ayer F0X
Uganda (5280) ) 100 100 100 Coffee 95 6% Toa 0.3% cf
Eq. CGuinea (54103 100 o1 HA Conoa T4.4% Coffes 3.1%
Sao Tome & Pr. ($490) = 100 HA Cocoa 955X  Copra 1.8%
Ethiopia ($120) ) o o Coffes 53.8% Hides C18.3%
Rwanda (53200 59 b 100 Loffes 75.5% Tea 10.8% of
Yemen POR (54303 o MR o4 NA HA
Zambia ($290) -] &4 106 Copper B3.0% Cobalt 5.4%
Eurkine Faan {$210) 98 BS o5 Cotton 3265 Livestock 26.8% ef
Higeria (525903} %3 9 or Patroleum BF.3X Cocoa &.T%
Liberia (&850} of 98 . 93 ar Iron Ore &3.4% Fubber 151X &f
Ghana (%000 7 98 9B Cocoa 5%1.1% Gold 20,3%
Heuri tanfa (34803 ar oy oo Fish 63.8% Iron Ore 35.3%
Higer ($3000 -] o8 ] HA HA
fomalia ($1702 ' 85 79 a5 Heat 3¢.7%  Eansna i4.5%
Zaira (317D ¥3 o8 92 Copper 35.8% Cof fap 11.2% af
. Suden (S480) o3 99 o9 Cokton 3I0.3% Livestock  24.4%
Togo (53702 ¥ &5 97 Phasphate Z6.2% Cotton 1285
Comoros €S440% F2 cf 85 ef HA Cloves 41.T% Yanikla 333X of
Las PDR C¥1BO} 90 100 &f NA T Tmbar 51.7% Electricity i%,0%
over BU%
Chad (31609 By cf P& af -rd Cotton 69.4% Hidessskins 3.8% of
HWyanmar ($2104) of Fit4d _ 81 df HA | Rice 2.TR Tesk 32.2% ef
Guinea-Bissau (5170} BY of 1 ds HA Cashewrit 73.3% Groundrut &.7% of
Guyana (F200 BT of HA HA HA HA
Medageacar [($1%¥0) 24 ¥z 4 Coffes 26,82 Clouves 5.TH
Malawi (B1703 a3 3 9 Tobacco  &2.8% Tea 10.3%
Burundi (F240) az 95 o5 Coffes B2 ok Tea 5.0%
Kenya (33702 85 aa P4 Coffee 2E. 2% Tea 21.9% ef
Tanzania {(E1&0) a1 &a &7 Coffen 31.4% Lottan 12.7%
avar F0X
Maldives ($4100 oS T oaf HA Fizh ST1E of
Benin (53903 i) 96 o5 Cotton 134X Fuel G.4%
Indonesia (54407 7i ) 05 Petrolewn 40.0% Rubber 5.0
Mali (52303 70 a3 eF Catton I5.9R Livestock 20.0%
over &0k
C.A.R, (53803 214 T4 4b Diamands &0.9% Coffee 18.9%
aver S0%
Sri Lanke (54207 57 T3 o Tes 23.9% Rubber r.0% cf
Motes: af Low-inceme economies are thase with per capita incomes of %545 or less in 19BB. U% dollar figure af

country listed Tndicates GHP per cepita in 1988, b/ Contributions to the value of total merchandize exp
1988, unless indicated. of 1987 walue, df T987-8F averoage walue. ef 1954 valuo.

Sourcer Based on various editions of the following World Bank documents: World Development Report; Trends in
bPevelopimg Countries; Coamodity Trade and Price Trends; African Econemizc and Finencial Data.



Table A.Z2

LOWER WIRDLE [NCOME ECONCMIES W{TH HIGH EXPORT CONCEWTRATION IN PRIKARY COMMODITIES af

Contritution of
© Primary Commedities EXport Share £xport Share #Haln Export Conmodities bf

to Totai Exporis @f 10 TFREUFET in 1703 i £
over Fi&
BalTwia {35703 i 100 95 Gas 40.1% Tin 13.5%
Papua N.G. (%310} 95 100 L Gold 37.7%  Copper 28.9%
Fouadar (%1120} 93 L 98 Patroleun &4 EX Fish/Shrimp 19.0%
over BGX%
Yemen A.R. {55800 2% £9 - 100 oil 3.7%
Korduras ($8460) ae 85 o5 Bananas  39.0X Coffes 21.0%
Conga ($9100 ) &9 o v 0il Ti1.5% Timber 15.6%
Cota d' Ivaire (37700 88 oo 95 {ocoa 25.7% Coffee 15.1%
Camezroan {$10103 BE or P4 Fetroleum 48.9% Cof fas 12.2%
Paraguay {11803 &5 HA r Lottan 10.3% Timbar 2.5%
Chile £31510} 25 op b Copper 08 4% Agriculture 13.2%
avar 70X -
Fereme (S2120) Ficd o1 o8 Fetroleum 31.74 Banana 1795 adf
Pery ($1300)% Fi:] £ o7 Cappar  ~12.5% #ine 8,.8%
senegal (56507 i} &1 pr Fizh 26.9% Groundmut  14.8%
Colomzia ($7180) 5 T2 a3 Coffen 30,25 oil 17.0%
Syria {31580} Fis NA G0
Egypt ($5600 T4 .92 E0 il 1% 4 Cotton &.5%
pominican Rep. (57200 T4 #1 o] Hickel .23 Sugar 20.5%
El Salvedor {%%403 i 53 5 Coffee & 6% Figh . 3.5% ef
over &0%
Guatemala (E500) &2 T B& Coffes 34.8% Ramanas 7.8%
Zimbabwe (R&503 &0 63 as Tobacco 21.5% Gold 13.1%
Coste Rica {($1590) &0 &5 a4 Coffee 30_4% Banana 18.8%
over 50%
Malaysia {E1940) 55 EBo 94 Rubber 9.8% Paim Oil Bo4%
Jordan {15007 53 B &1 Mirerals 33.4% Food 10.2%
Erazil (%2140 52 B r Sova A% Coffen .85
Morocce (38307 50 e @3 Fh. Acid 15.8% Fhosphate  13.3%

Hates: af Lower middle income econonics ara those With per capita incomes of 2160 or less in 1933,
Us dollar figure after sach country listed indicetes GNP per capita in 1988, by Contributions
to the value of total merchandise exports Tn 1938, unless indicated. of 1787 value. df 1934
value,

Source: HBased on various editions of -the following World ﬁank documents: World Development
feport; Tremds in Developing Economies; Commedity Trade and Price Trends; African
Economic and Financial Data.




Table A.3
OEBT AND DEBT SERVICE RATIOS 1N RESOURCE PEPEWDENT LOU INCUME ECONDMIES af

External Total Debt Debt Service as Percentage of
gy Percentage of GHP Bf GNP Exports
1970 1988 1970 1¥88 1970 1948
over ¥O%

- Ugands (100) 7.3 =3 6.5 . 1.0 2.9 14.0
£q., Guines {100} 40,2 cf 120.1 NA HA 6.0 cf ZB.S
Sa0 Tome & Pr. (991 54.3 df  148.0 KA Ha 4.7 df 251.0
Ethiopia {¥9) 9.3 0.6 1.2 4.3 11.4 374
fwerde (79} - 0.9 5.5 0.2 Q.7 1.5 o_é
Yeman POR (99) 83.5 oy 994 HA 0.8 5.1 df &6.5
Zambis {98} 375 1167 a6 &9 3.9 14.2
Burkima Fase (54} .4 &34 0.7 2.0 T 1.9
Nigeria {98} &3 102.5 0.7 7.0 Tl 25.7
Ghana (57} 2e.% 4.6 1.2 4.1 5.5 20.6
Mauritania (97 13.% 196.2 1.8 11.% S Y A 21.6
Higer {(94) . 5.0 &5_0 0.4 5.8 4.0 32.4
“tomalia (¥5) 244 185.2 0.3 0.4 2.1 4.9
Zaire (93) e.1 11B.0 1.1 2.2 - [ 5.9
Sudan (¥3) 14.3 Th.b 1.7 0.5 10.6 .5
Togo {923 16.0 - - B1.8 1.8 7.0 3.1 18.3
Comoroz (92) 4.3 cf Shoh gf HA KA 1.9 df 3.2 ef
Lao FOR (90} S0.2 of 153.5 NA 1.8 12.6 &f 143.5
pwep BOX
Thad (8%} - 2.9 33.2 oy T 4.2 2.7
Kyarmar (8%) of 25.3 df 45.7 ef HA HA 203 df  59.2 ef
Guinea-Bissau (EF) 118.4 df 271.0 &f HA HA 0.0 dr 92,0 af
Madagascar {B4) 104 927 ¢.a .3 - 9.0
Kalewi (83) £5.2 As.9 2.3 4.8 7B 19.8
Burundl (B3 4 . B9.8 0.3 3.3 2.3 25.1
Kerya (83 : 26.3 58.5 3.0 L 9.1 25.3
Tanzania (81} 207 140.1 1.4 3.0 5.3 7.8
over TO%

Haldives (¥} T1.6 f a4 2 HA HA 16.9 of 5.9 &f
Benin €74 15.1 053 0.7 1.0 2.5 g4
Indonesia (713 30.0 &1.7 1.7 1.5 13.9 0.4
Nali {703 1.4 100.8 0.2 2.5 1.5 14.2
aver G5

C.A-R. £50) 13.5 53.3 1.7 1.1 5.1 3.9
over S0X%

5ri1 Lanka {57} 16.1 &1,.6 2.1 4.8 11.0 7.5

Hotes; af Percentage Tigure after sach country [isted indicates contributicn of primary
commodities te total exports. Low income economfes are those with GNP per capite of
%545 or less in 1588, b/ Total debt includes public, publicly guaranteed and private
nonguaranteed debt. o/ 1920 value. df1934 value. ef 1987 walue.

$aurce: Based on World Sank, World Development Report 1790 and uorld Bank, Trends in
Developing Econcmies 178%.



Table A.4

DEBT AHD DEBT SERVICE RAYIOS IN RESOURCE DEPENDENT LOWER MIDDLE INCOME TLOMOMIES af

Balivia (972
" Papum H.G. (95)
Ecndar (93]

aver 80X

Yemen A.R. {8%)
Honduras {293
Congo (8%}

Cote dfIvairs (BE)

Cameroon (88)
Paragusy (883
Chilm {E5)

Peru (T8
Senegal (F3)
Calombim {75)
syrie (75
Egypt (74)

Bominican Rep. (T4}

EL selvador {¥1}

Guatamala {823
Zimbebwe {4603
Costa Rica €407

Kalaysia (55}
Jordan {53}

" Brazil (523
Moroccg (503

Hotes: 8f Percentage figure after each country listed indicates contributien of primary
Lower middle income economies are those with GHP

1970

49.3
354
14 .8

35.1
15.4
45,3
19.8
12.4
19.2
32.1

9.5
.3
15.5
22.5
10.8
22.5
3.9
17.3

&5

15.5

25.3

ExiErnal Tetail bebt

as Pereentage of GNP B

1982

149
8.2
94.2

cf &t.7
683
205.0
1351
27.0

3.4

73

21.2
35,1
&3 .6
421
3.0
126.7
7.3
It.5

28.3
3r.z
&%.2

coomadl ties to tatal exports.
par persen of 52180 or less in 1988, b Total debt Tneludes pabdie, publiely

puaranteed and private nonguaranteed debt. of 1980 value.

2.5
4.8
2.2

A
1.4
3.4
3.1
1.0
1.8
3.9

31
7.0
1.1
2.8
1.7
L)
a. 7
3.1

1.6
0.6
-y

J.4
15.6
5.7

3.4
T.2
151
12.4
4.5
5.0
7.9

0.2
1.3
5.2
8.0
2.8
4.4
5.8
3.3

4.5
8.z
T.7

12.56

24.5
14.0

1.3
L.y
11.5
7.5
&0
1.8
4.3

7.7
&0.0

4.0
19.3
11.5
38.0
15.3
12.0

8.2
2.3
19.9

4.5
3.6
21.3

2.9
30,9
21.4

16.0
8.4
ZB.T
3.9
27.0
4.6
9.1

0.2

8.7
19.2
2.5
211
16.4
14.4
18.8

2F.2
vy
19.9

source: Bazed an World Bank, World Development Report 1990 abd World Qank, Trends Tn
Developing Economies, 19E%.




Table A.E

LAND USE CHAMGES 1H RESOURCE DEPEMDENT LOW INCONE ECOHOMIES, 1%¥75-8BF af
Total Llarsd Land use {000 kei?) and X change since 1975-77
area 1987 Crapland PRztUre Forest other b/
000 knid» a5-87 % E5-8F % B5-EY % 585-87 =

Ugends {1003 200 67 214 50 0.9 58 -7.9 5 -21.3
Ef. Guinsa (1003 26 2 o0 1 0.0 13 0,0 127 o.0
Ethiopia (99 1,101 139 1.4 451 -1 25 -3.5 236 5.9
Rwamda (99) 25 1 18.6 & =27.3 5 -5.5 5 1.8
Yemen PDR {993} 333 1 9.z ?1 0.0 15 &1 226 0.4
tambia {99) x| 5?2 3.8 350 0.0 293 -3.0 46 18.3
Surkina Faso (98) 274 31 194 - a0 0.0 6 -8.1 7S 1.3
Nigeria (92) 3 ]| T 3.8 20 OB e 170 253 7.5
_ Ghana (%7) 230 29 5.5 3 2.8 B4 -7.7 3 B4
Mauritania (%7} 1,025 2 0.0 353 0.0 150 -0.% 1. 8] 0.3
Niger ({54) 1,267 35 32.0 93 -8.4 25 -19.1 1113 n.5
Somalia (953 627 g 3.0 280 0.0 9 -5.3 241 2.0
zaira (93} 2,268 g6 B.Z g2 0.0 1756 1.9 33 8.7
sudan £93) 2,376 125 1.8 S60 0.0 471 -6.2 1220 2.4
Taga {¥22 L1 1% 1.0 s 0.0 14 =2&.3 24 25,3
Lac PDR {903 231 ¥ 5.5 0 0.0 1 -11.1 & 6.7
cuinea-Bissau (87) 28 3 15.8 11 a.0 iR 0.0 3 -11.%
Chad £393 1,259 32 4.0 450 0.0 f¥ -5.F  E&7 1.0
Madagascar (84) 582 M 8.5 250 0.0 i =97 &2 281
Keladi (83} P 2% &3 18 0.0 4 -135.2 & 2vz.2
Burundi (83) 26 13 5.3 § &3 1 9.8 3 -32.8
Kenya (83} 567 24 5.6 37 -1.0 37 .75 48R 0.4
Tanzania (813 BBS 52 2.9 O3S0 0.0 &35 -2.7 8 21.6
Berin (74) i1 18 3.3 & 0.0 ¥ -12.0 51 2.3
Indonesia {71} 1,812 21 81 40 0.0 180 0.1 mem 1.3
Mali {703 1,220 21 4.6 300 0.0 B6 -4.5 814 0.
C.A.R. (500 523 20 5.1 3 o6 3®/E -03 215 0.0

Eri Lanka (573 &5 19 1.0 & 0.a 1w 2.2 24 2.5

Notes: @/ Parcentage figure after each country listed indicates contribution of primary
commodities to total exports. LoW Thoome sconomies are those with GNP per cepita
of 5545 or less in 1983, by Other land includes uncultivated land, grassland not
used for pasture, built-on areas, wetlands, wasteland ard roads.

Source: World Resources Tnstitute/UNERFUNGR, Warld Resources 1990-91,



Table A.6

LAND USE CHAMGES 1M RESDURCE DEFENDENT LOWER KIDDLE INCOME ECCHOHIES, 1975-87 af

Total Land Lamd use (*O000 km2) and X change since 1979-77

area 1987 Cropland fasture Forest Other bf
£FRRO 3y 85-87 ° ¥ RE-E7 W BB-my ™ Bh.gr =

© Holivia (97) 1,684 3% 3.0 268 -1.2 558 -1.3 22 4.5
Papua M.G. {95} £53 385 8.9 1 -18.5 383 -0.5 65 3.0
Ecuader {53 27 26 1.4 9 1.5 121 -19.4 Bl 14.9
Yomen A.R. {39} 195 % 0.3 70 0.0 16 0.0 95 0.0
Honduras (2%} 12 18 5.9 % 8.3 3 -18.5 33 18.5
Congo (8% 3452 ¥ 27 w0 00 22 -09 22 9.1
Cote drlvoire (BE} 318 36 2.4 3 0.0 & -42.1 183 3.2
Camarcon (88) 4E5 g 7.2 &3 0.0 220 -&.2 & 11.2
Paragiiy (85} . i-T4 22 7.2 193 2.0 186 -E04 18 -25.2
Chile (853 T4e 56 4.0 M9 1.7 &F 0.0 L87 -0.8
Fonama (79) 74 & 4.5 13 B3 40 -7 17 1.3
Paru (78 1,280 I7 12,8 2 0.0 6% 3.5 278 8.1
Senegal (75} 193 - 52 0.4 57 0.0 5% -4.2 2 I.7
Calowbia (75} 1,039 53 3,2 398 7.3 S5 5.5 V3 1.5
Syria (75} : 184 56 1.3 g -3 £ 4.2 40 25.3
Egypt (74} 3 995 2% 7.5 0 0.0 o 00 S 0.2
Domini{can Rep,. (74) 4B 15 132 21 0.0 & -3 7 -18.9
El Salvador (71) 21 ¥ B9 & 0.0 1 -35.4 & -1.0
Guatemals (62) 108 1B 10.2 1% 7.9 £ -16.4 36 174
Zinbabue €607 387 28 9. 4 0.0 %% 0.0 111 -20
Costa Rica (607 5 5 4.1 23 3.1 16 -22.% 6 -16.4
Malaysia (55) 329 4 3. A MA 152 0.3 167 ST.%
Jordan (5% oy & 5.5 & 8.0 13§ 0.0 & 0.0
Brazil {52) 8,457 TET  ZR.Y 16N A4 Se04 4.2 415 0.3
Horocen (507 (47 B, w0 2% 7.7 52 0.2 101 -17.9

Hotes: B/ Percentege figure after sach country listed indicetes cvontiibution of primary
comedities to total exports. Lower middle fneome economies are those with GNP per capita
of %2150 or lesg in 19BE. b Qther Land Tncludes uncubtivated [and, gressiand not
used for pasture, built-on areas, wetlands; wasteland and roads.

Source: World Rescurces 1nstitutefUNERFUNDP, Morld Resources 19¥90-91.



Table ALY

CROPLAKD USE AND PROCUCTIVITY [N RESGURTE QEFENDENT LOW INCOME CLONDWIES &7

© Uganda (1007
£q. Guinea {100}
Ethiopia (5%}
Ewands (FF)
Yeman POR (792

Zambia (F3)
Burkina Faso (98}
Higeria {78)
Ghama (973
Mauritania (97)

Niger (P4}
Somalia (957
Zaire (%3)
Suden (93

Toge (922

Lao FOR (70}
Guines-Bissay (A7)
Chad (B9
Madapescar {84

Malawi (B3)
Aurund] (B3}
Kemya {83)
Tanzania (ET)
Benin (74}

Indoreaia {712
Mell (7D
C.A.R. {502
&ri Lanka (37)

commodities to total eXparts.

Cropland ha
Cto00 haj
1987

" 5,208
3,140
37,335
2,470
199

3,540
933
6,690
12,478

545 or less In 1986, )
b/ Percentage change in eniwal aversge fertilizer use since 1975477 .
&/ Index demotes {favorable landftotal croplandi*100, where favorable land denotes
lerd with good chemical and physical properties relevant for crop fertility and
menagement, as defined by the fertility capability closzificatien (FCC) system.

df Much of the favarabie land in these countries sceur in areas with climetes and
growing sessons’ (eg. aridfsemi-arid zones) that prevent or geverely constrain rainfed

cultivatian.

Source:

Cropland ha
per cepita
1989

U.64
0.56
0.29
0,20
0.19

L.51
1.13
0,19
Q.51

0.43
9.23
0.5
0.38
025

Fertilizer uze

tkgfha)
185787

L

o - B

x

% Yield changes
176-75 to TBa-88

changa by Cereals Roots

Ta
Toc
109

30

g5

& 29
HA -12
72 -y

o -1
12 12
9 E
34 2]
&3 &
12 6.
&7 A
-2 -0
Fi) -5
15 B

-24 ~24
-1 =24
G 3
42 14
20 25

2 )
- -28

) -4

& 20
34 -8
10 e
A5 2h
26 -3
48 -1
&% 50

World Rescurces Institutef/UNERAUNDR, World Rescurces 1990-91.

Land

9.1
105.9 o&f
8.1
2FEE.A of

1.4
205.9 df

2BE.5

9.7
14723.1 df

1562.5 df

EE6.2 dfF
13.2

2993 oF

7.3
4.1
0.7

Pe6.5 df

.7

66,2
5.0
252.4 df
57.0
123

35.5
1&T7E.T df
0.9
25.9

af Percentage figure after each coumtry Listed Trdicates contributien of primary
LoW income economies &re those With GNP per capita of
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CROPLAKD WSE AND FROGUCTIVITY [N RESOURCE DEPENGENT LOMER MIDDLE [NCOME ECOHOMIES g/

Croaptand he  Croplend ha  Fartilizer uze % Yield chanaen
{7000 ha) par capite  (kg/ha} % FTE-7E to '85-88

eay toan $RSFET  chongn b Czrzoziz Dosis

Bolivia (97} 3,399 0.48 F 100 19 -12
Papue H.G. (¥5) s .10 30 50 5 a
Ecuader [93) 2,648 0.25 34 B ¥ =35
Yemen A.R. (89 1,340 0.18 13 86 2 G
Kamdures (59) 1,783 0.3& 19 k.1 54 121
Comgo C87) 679 0.35 5 25 15 18
Tote d"Ivoire (33} 3,540 0.30 9 ~36 14 29
Cameroan (883 &, 995 G.64 T 133 13 7
Paraguey (88) 2,176 0.52 5 &4O0 20 10
Chile £85) 5,580 0.43 46 130 #0 44
Paramy (79 . 57% 0.24 =13 K k1) 10
Peru {78} 3,725 0.17 43 13 30 15
Senegal (752 5,229 0.73 & ~5& 15 a
Colombia {75} 5.312 0.47 a &5 1 . 2
Eyria {53 5,430 047 L2 180 41 £8
Egypt (7&) 2,548 0.05 357 85 18 3
Cominican Rep. (74 VAT ¢.21 &7 -8 ) = -1
El Salwador €712 © TES 0.14 111 ~26 1" 39
Guatemala (&62) 1,865 0.21 &2 24 20 43
] Zimbabwe (&0 2,765 0.2% 6 8 ' -5 29
Costa Rica (503 526 u.1E 166 3 13 -11
Malaysia {35} 4,380 0.26 194 126 2 -6
Jardan {53} 414 0.10 34 113 125 39
Erazil (52} 7,500 0.53 &8 20 32 5
Megroceo {507 8,452 0.35 1. 7 g 22

—————————————— T T L L L e e ey N E T R R N N A N A AR AL e mwE -

Hates:
commodities to total exparts.

Favorabl o
Land

Se.7
5.0
15.2

817.9 df
30.8
4.5
25.1
2.2

16.0

£.5
Fla.% ds
29.2
-

af Parcentage figure after each country |isted indicates contribution of primary
Lower middle income economies are those with GHP per

cepite of 521560 or leas in 1988. b/ Percentage change in annual average fertiidzer
use since 1975777. of lndex denotes ffavorable land/total crepland)*100, where

favorgble land denotes- Land with good chemical and physical properties relevent for
crop fertility and menegement, as defined by the fertility capability classificaetion

{FCC) system,

df Much of the favorable land (n these countries occur Tn areas wWith

climates ard groving seasons {eg. aridfsemi-arid zones} that prevent or severely

constrain reinfed cultivation,

Source: quld Razources Ingtitute/HER/UNDP, World Resources 1990-91.
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The London Environmental Economnics Centre is a joint initiative of HED and the
Department of Econormics of University College London. It has been funded by
core contributions from the governmenis of Sweden, Norway and the
Netherlands.

The Centre has as its main objectives:

® Resecarch into environmental problems of less developed countries from an
BCOIOMIC standpoint;

® Dissemination of research and stale of the art environmental economics
through publication, public and professional address and specialist,
conferences;

# Advice and consullancy on specific issues of environmental policy.
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