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SOCIO-ECONOMIC ASPECTS OF NATURAL RESOURCE MANAGEMENT
 

A Framework for Policy Research 

INTRODUCTION
 

In many respects, the key to future economic, social and
 

political progress in the poorer countries of the world lies 
in
 

what happens in the rural areas. 
 This is where the vast majority
 

of the world's poorest, least productive, undereducated and
 

politically marginal people live; and the high birth rates
 

prevailing in rural 
areas motor the population explosion that
 

makes all economic development efforts in rural and 
urban areas a
 

rapidly moving target. Reflecting recognition of this fact, the
 

field of rural development has rapidly emerged as one of 
the most
 

promising and important, and at the same time complex and
 

difficult, for multilateral and' bilateral development assistance
 

agencies. 
 For U.S. AID, the central objectives of rural
 

development are: 
 first, to stimulate the self-satisfaction of
 

basic human needs through increased construction, production and
 

trade; second, to accomplish this objective through processes
 

that facilitate widespread participation and ensure reasonably
 

equitable access 
to economic, social and political opportunities.
 

These objectives do not always complement each other. 
 In
 

fact, 
as Jon Moris points out, it is frequently the case in
 

levelopment projects that the second objective is sacrificed in
 

9rder to accomplish the other: 

The paradox we see repeated in program after
 
program is 
that in order to meet ambitious
 
production goals, 
new projects exclude themselves
 
from the very organizational frameworks they are
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claiming to influence. It is time to admit that
 
almost anywhere in the tropics, provided one has a
 
cereal grain crop, plenty of money, a few proven
 
managers, and freedom to work outside of the local
 
administrative system, it is possible to show
 
dramatic production increases in the short run.
 
But such success is not evidence that the long-run
 
capability of the indigenous system has been
 
changed, or that a large numbers of peasants have
 
genuinely benefited (Morris, 1981).
 

The first objective can sometimes be maximized in the short
 

term without any progress toward the second being made. But, it
 

is increasingly apparent that a dynamic process of rural
 

development cannot be sustained over time without a movement
 

toward more local participation and more equitable distribtuion
 

of the fruits of development.
 

This long range interdependence between the two sometimes
 

conflicting goals of rural development programs defines one of
 

the major tasks for social science analysis in rural development
 

planning and implementation. A policy-oriented social science
 

research agenda should aim to narrow the interstices between what
 

is possible from an efficiency standpoint and what is sustainable
 

for an institutional perspctive. How can programs and projects
 

that promise to enhance aggregate productivity be made more
 

participatory and equitable? How can public participation and
 

efforts to distribute assets and power be channeled so as not to
 

impede potential gains in production and to ensure necessary
 

organizational discipline and individual incentive?
 

This paper examines the need for social science research to
 

shed light on these basic questions within the context of one
 

increasingly vital aspect of rural development: the use and
 

management of renewable natural resources. The short-run
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conflicts between the goal of inreasing production and that of
 

securing more participation and equity underlie virtually every
 

natural resource-related project in the developing world.
 

Furthermore, since the potential productive contributions of
 

renewable natural resources--land, water, trees, fisheries,
 

animal stocks, agricultural products--are not fixed but instead a
 

factor of past levels of exploitation and the quality of
 

management practices applied over 
time, the future adverse
 

conseqences of failing to institutionalize the participatory and
 

equity objectives are magnified.
 

THE RES iRCH TASK DEFINED 

A. Natural Resource Degradation
 

Many so-called rural development projects being planned and
 

implemnted in developing countries seek 
to harness available
 

renewable natural resources for economic development purposes.
 

There are two primary 
reasons for this. First, as development
 

economists have long pointed out, the most productive investments
 

in underdeveloped areas are those that open up for 
exploitation
 

abundant natural resources, including fertile soil, lush forest
 

cover and ample fresh water. 
 But, even in areas where available
 

natural resources are more meager or are already being put to
 

extensive use--that is, where the marginal return to investment
 

may be lower--large sums of money are being invested in natural
 

resource-related projects in the rural sector. 
 This is because
 

most poor countries still have a very high percentage of the
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population living 
in rural areas and directly dependent upon the
 

daily yield they can 
secure from the land. 
 No reasonable
 

development strategy can make the assumption that rapid
 

industrialization and urbanization can provide for 
the economic
 

improvement of more 
than a very small portion of these people.
 

For the 
foreseeable future, then, overall rural development, not
 

to mention the welfare of most rural people, is going 
to be
 

heavily dependent upon 
improved productive utilization of basic
 

renewable resources--forests and other vegetative cover,
 

agricultural products, soil and water. 

Yet, in many Third World countries--and particularly in the
 

lowest income countries--mismanagement of basic 
renewable
 

resources is 
rampant in the rural sector. 
 Once abundant forests
 

are being chopped down far faster than they can be rep' aced,
 

creating shortages of wood for construction, cooking and
 

heating. Deforestation also has numerous secondary ecological
 

consequences; inducing, 
for instance, increased soil erosion that
 

undermines future productive capacity of 
the land and causes
 

serious downstream problems associated with siltation. 
 Although
 

much forest land is cleared for 
the purposes of increasing
 

agricultural production, forest soils that are 
not cared for
 

often lose their fertility after short periods of cultivation
 

because they tend to be shallow and 
subject to hardening and the
 

leaching of nutrients. 
 In many arid areas, the pressures of wood
 

gathering, traditional farming techniques, population growth, and 

grazing of animals are contributing to desert-like conditions 

that only decrease further the productivity of marginal lands and
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make the rural poor even more susceptible to drought and other
 

natural disasters.
 

In addition poor natural resource management is making it
 

more difficult or 
more costly for many developing countries to
 

maintain major capital investment projects designed, ironically
 

to increase production frcm basic natural 
resources. In some
 

instances, nearly as much irrigated agricultural land has been
 

removed from production as a result of waterlogging and
 

salinization of soils 
as has been served by new irigation schemes
 

in recent years. In dry areas, the drilling of deep,
 

mechanically operated wells has frequently stimulated 
so much
 

concentration and expansion of animal herds that serious
 

devegetation now threatens the productivity of the range within
 

hundreds of square miles. A wide variety of large capital
 

projects--dams, irrigation systems, highways, harbors and
 

navigable river channels--are being threatened throughout the
 

developing world by the inability of these projects to cope with
 

exogenous problems such as siltation, flooding and landslides
 

induced by poor land management practices in the rural sector.
 

B. Increased Focus on Renewable Resource Management
 

In response to this situation, there has been a significant
 

increase in concern 
for renewable resource management by
 

developing country governments, international organizations,
 

development assistance agencies and international private 

voluntary organizations. Technical assistance in renewable
 

resources management; research devoted to 
improving the
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resiliency and viability of crops, vegetation and animals in arid
 

or otherwise marginal environments; administrative and training
 

packages to enhance institutional capacity to protect resources
 

from abuse and to 
enforce necessary prohibitions--all have become
 

more 
critical components of rural development projects.
 

Indeed, in the 1980s, continuing advances in science and 

technology promise to 
increase significantly the potential
 

productive contributions from natural resources 
through improved
 

technical packages to: 
conserve resource inputs (efficient
 

cookstoves); utilize marginal environments 
(improved dryland
 

farming techniques); raise productivity per unit of land 
(newly
 

developed seeds and crops); 
reduce adverse externalities (no-till
 

farming) ; and rapidly replace stocks of essential renewable
 

resources 
such as wood (fast-growing plantation trees).
 

To deliver these improved techniques to the local level, AID
 

and other development assistance agencies 
are already spending
 

billions of dollars to 
implement resource management projects,
 

train scientists and 
tehnicians, and build up institutional
 

capabilities for 
natural resource management.
 

This expanded concern for natural 
resource management in
 

rural development is particularly manifested at 
the project
 

level, where donors are sponsoring a growing number of social
 

forestry, agro-forestry, watershed protection, rangeland
 

improvement, and similar projects that directly target natural
 

resource management as a primary objective. addition, a broad
In 


array of 
resource management components--soil conservation,
 

erosion control, village woodlots, shelter belts, dune
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stabilization, revegetation, land rehabilitation--are now almost
 

routinely included in major agricultural, forestry, rangeland or
 

overall integrated rural development projects. In short, it 
is
 

likely that the pace of new breakthroughs in technology and in
 

technical knowledge, as well as 
the numbers of project and
 

amounts of money spent 
to deploy them throughout the developing
 

world, will continue to increase in 
the coming decade.
 

C. The Institutional Lag
 

Despite this outpouring of concern, money and expertise to
 

preserve, enhance and 
restore the productive potential of
 

renwable natural resources, there is 
as yet little reason to
 

believe that project-related 
resource management activities are
 

making substantial progress in reversing 
the general state of
 

natural resource degradation in many developing countries. 
 In
 

addition, there appears a growing 
sense of pessimism within
 

development assistance agencies that few of 
the resource
 

management projects are 
themselves succeeding. Some have already
 

proven to be obvious failures and many will probably be quietly
 

abandoned as the project cycle 
runs its course. For example, one
 

observer recently noted 
that while almost $66 million was
 

allocated to 
forestry products in the Sahel countries between
 

1977 and 1979, 
the wood produced would contribute less than 2
 

percent of total wood requirements:
 

Unfortunately, inadequate design, low survival,

and deficient aftercare and followup, singly or in 
combination, will prevent most projects from
 
having much direct and lasting impact on the well
being of the poorest Sahelians (Winterbottom,
 
1980).
 



- 8 -

Although technical packages still must be improved, the most
 

serious problems being encountered by many natural resource
 

management projects, most observers tend to agree, are 
not
 

fundamentally technical. 
 More often, the problem is that
 

national and local institutional capabilities to mobilize and
 

induce people to promote, implement and maintain the natural
 

resource management projects are lacking.
 

To a very significant degree, then, technical capability to
 

manage and improve renewable natural resource systems threatens
 

to outstrip the ability of institutions in developing countries
 

to organize people to apply improved techniques at the local
 

level. To help close this gap, there 
is a growing need for a
 

better understanding of the types of local organizations and
 

incentive systems that best promote community management of
 

natural resources in various circumstances.
 

This need is reflected by analysts observing a wide variety 

of natural resource management projects. A recent World Bank
 

report on groundwater development stated:
 

There is an urgent need for research to devise
 
appropriate legal frameworks to fit various social
 
and political systems in advance of the period

when integrated water development is essential.
 
It is evident that in many countries the trends in
 
groundwater development are leading to lost
 
opportunities, and problems and inefficiencies
 
with which the existing water institutions are 
unable to cope. The regulation and management

problems that are emerging require new and more
 
effective water institutions if the groundwater

development momentum is to be maintained
 
(Carruthers and Stoner, 1981).
 

And an AID forester has pointed out that "a considerable amount
 

of research remains to be done on the socio-economic parameters
 

of rural forestry in the Sahel" (Taylor, 1980).
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This, in essence, is the challenge for social science
 

research in the promotion of improved natural resource
 

management. There are 
two crucial reasons why it is important to
 

advance the current state of 
social science knowledge about the
 

socio-economic aspects of natural resource management.
 

1. Protection of Project Investments:
 

Unless institutional change can keep pace with technical
 

potential, 
it is likely that many of the present investments
 

being made in an 
attempt to improve natural resource management
 

and productivity will be squandered. 
Vernon Ruttan, among
 

others, has pointed out the need to advance social science
 

knowledge as well as scientific knowledge:
 

Unless social science research can generate new
 
knowledge leading to viable institutional
 
innovation and 
more effective institutional
 
performance, the potential productivity growth

made possible by scientific and technical 
innovation will be under utilized. 
 (Ruttan,
 
1977).
 

2. Growing Concern Among National Governments:
 

Beyond the specific need to advance institutional
 

capabilities to ensure 
the continued success of development
 

projects focusing on 
improved natural resource management, there
 

is also a broader demand for institutional knowledge. More
 

developing country governments have expressed concern about
 

organizing a response to 
natural resource degradation, and
 

requested assistance from international agencies in accomplishing
 

this. (U.S. AID, 1979). A better understanding of what types of
 

organizations, incentives, legal frameworks, and 
institutional
 

alternatives can work under different conditions is necessary if
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development assistance agencies are going to be able to respond
 

to the needs of national governments in search of an
 

organizational strategy for improving natural resource management
 

at the local level.
 

D. The Central Questions for Social Science Research
 

The desired outcome of a social science research program
 

stressing the socio-economic aspects of natural resource
 

management is assumed to be a set of broad theoretical guidelines
 

to development assistance agencies for producing better 

institutional designs and increasing effective project 

implementation. This should ultimately contribute to: a) more
 

efficient utilization of scientific and tehnological knowledge to
 

increase production from renewable natural resource systems; and
 

b) more participatory and equitable rural development.
 

The actual outcomes are more likely to present a somewhat
 

haphazard record of do's, don'ts and warning signals based on a
 

wide variety of research methodologies and uncontrolled
 

circumstances viewed through the eyes of many individual
 

researchers. Moreover, whatever clearcut generalizations do
 

emerge are likely to be limited to particular geographic regions,
 

political-economic systems, or types of natural resource
 

management schemes. Necessary though it is, no investment in
 

research into the socio-economic aspects of natural resource
 

management is going to culminate in design of a disease-resistant
 

institutional framework 
or a fast-growing local organizational
 

structure for accomplishing resource management goals.
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Accepting the fact that 
no absolute solutions are likely to
 

emerge for the problem of institutional design, the difficult
 

questions are: 
 a) how to structure the unruly and unscientific
 

research agenda so that 
it leads to accrual of more refined
 

operational prescriptions and 
a broader base of experiential
 

knowledge for use in institutional design; and b) at what
 

level(s) and via what methodologies should research be conducted?
 

As a start, there appears a need for 
social science research
 

to contribute to improved knowledge in at least three broad
 

areas:
 

1. The complex socio-political-economic causes that often
 

underlie the lack of adequate natural 
resource management
 

practices in developing countries.
 

2. The range of factors that stimulate different responses
 

by peoples L 
 the specter of continuing degradation of
 

the natural resource base upon which they depend; why do
 

some people flee the problems, others remain but continue
 

as ever, and far fewer undertake collective actions to
 

change the situation? 

3. The administrative arrangements, institutional
 

configurations, or incentive structures most likely 
to
 

promote better natural resource management under
 

different political-economic circumstances and within
 

different types of natural resource-oriented projects-
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irrigated agriculture, rainfed agriculture, commercial
 

timber productiorl, social forestry, rangeland management,
 

etc.
 

Although development research has not generally focused on
 

natural resource management as a separate compartment, there is
 

currently a growing body of social science research of relevance
 

to these questions. Careful review of the findings, lessons, and
 

omissions that emerge from these efforts is an essential
 

exercise.
 

REVIEW OF EXISTING RESEARCH
 

A. Causes of Natural Resource Mismanagement
 

To the extent that there has been a dominant (if 

atheoretical) paradigm explaining the causes of much rural
 

environmental deterioration in developing countries and guiding 

international efforts to amerliorate the problems, it has
 

centered around two broad assumptions:
 

a) that traditional systems of land-based production
 

are/were inherently consumptive of soil fertility and
 

other natural resource stocks and only perpetuable under
 

low population densities;
 

b) that rapid population growth in the second half of the
 

20th century has fundamentally undermined the operability
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of pastoralism, shifting cultivation, and other
 

traditional renewable resource-dependent systems; that
 

is, population growth has inexorably pushed rural peoples
 

to exceed the carring capacity of the land around them
 

under their traditional technologies.
 

Conveniently, these assumptions tend to push in the
 

direction of more modernization, more technology, more elaborate
 

and Westernized management systems--they cast the ecological
 

predicament facing developing countries as 
primarily a problem of
 

improving techniques and lowering the birthrate.
 

But this perspective often ignores substantial historical
 

evidence that many traditional systems, under a wide range of
 

population densities, ecological terrain and technological
 

sophistication, prospered because of elaborate rituals and
 

management of natural resource systems that permitted intensive
 

exploitation without inducing degradation. In some cases, it was
 

the introduction of modern technology that led to 
a breakdown of
 

such management strategies (Horowitz, 1979; Lawry, 1983).
 

Conversely, the social anthropology literature is rich with
 

examples of the elaborate rituals and maintenance procedures
 

adopted by some cultures over time in the face of very rapid
 

population growth with a limited natural resource base on which
 

to draw (Boserup, 1965; Geertz, 1963; Wilkenson, 1973).
 

Increasingly, social science analysts have come 
to view the
 

abuse of natural resources at the local level as resulting from
 

more complex causes than the continuation (out of ignorance) of
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traditional techniques under conditions of rapid population
 

growth and limited resources. Instead, it is often seen as a
 

fundamental manifestation of much broader social-political

economic imbalances prevailing in rural areas 
in many developing
 

countries (Leonard, 1981a). Some of 
the causal factor examined
 

include: maldistribution of resources or access to 
resources
 

within social systems; the decline of traditional cultural
 

values, rituals, or patron-client relationships that previously
 

organized people to manage the land; 
uncertainties such as war,
 

civil strife, or tenuous land 
tenure situations that vastly alter
 

the calculus in favor of current consumption; the sudden
 

foreclosure of existing resource management strategies
 

(especially in 
the case of extensive strategies such as
 

pastoralism) as 
a result of artificial political boundaries 
or
 

the exercise of political power by some groups over others
 

"(Murdoch, 1980; Sprague, 1980; Eckholm, 1975; Spooner, 1982;
 

Leonard, In Press).
 

This view of natural resource misianagement as deeply
 

embedded in the socio-economic fabric of 
society is increasingly
 

endorsed by scientists and development technicians who see that
 

infusions of 
technology and capital have not, by themselves, led
 

to improvements in land management techniques or 
increased
 

productive utilization of natural resources on 
a sustainable
 

basis (Altieri, et. al., 1983).
 

In essence, recent studies argue that it may be more 
useful
 

to view natural resource deterioration as resulting from serious
 

socio-political-economic imbalances that alter or 
undermine the
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willingness or ability of some or all groups to expend part of
 

their present labor and capital to maintain their productive base
 

for the future. Such a perspective obviously raises questions of
 

major importance for development assistance agencies intent today
 

on reducing the ecological problems that threaten economic
 

development in rural 
areas 
in a very large number of developing
 

countries. The fundamental point may be that often externally
 

conceived resource management projects fail because they focus on
 

treating the symptoms without eliminating the underlying causes.
 

B. How Do People Respond 
to Local Natural Resources Degradation?
 

To date, most of the existing literature deals primarily
 

with one aspect of this question: what inhibits people from
 

joining together to take collective action to improve management
 

of common property or unlimited access resources, even when all
 

suffer from not doing so?
 

The most important body of literature that provides insights
 

into this question can be broadly lumped under 
the heading of
 

public choice theory. In examining the problems of natural
 

resource management, public choice theory seeks to 
identify
 

reasons why individual rational actors are 
compelled to take
 

actions that ultimately reduce their welfare and nevertheless
 

resist collective action to 
change the outcome.
 

The concepts which are central to public choice explanations
 

of why people fail to take collective action in the face of
 

endemic overexploitation of natural resources 
(tragedy of the
 

commons, "free rider" and externality problems, "lemon" problems,
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assurance problems) have been widely applied 
to a variety of
 

situations in developing countries. 
 These include overgrazing of
 

rangelands (Runge, 1981); cutting of scarce trees for 
fuelwood
 

(Thomson, 1981); poor management of irrigation systems (Freeman
 

and Lowdermilk, 1981); and overexploitatLon of fisheries (Bailey,
 

1983).
 

What emerge from this literature are strong arguments that
 

collective management of natural 
resources 
will only be possible
 

when effective means are 
found at the local level to: exclude
 

noncontributors from benefits, 
ensure 
some measure of equitable
 

distribution of benefits, decrease insecurity and vulnerability
 

of 	individual contributors, improve information about the assets
 

and capabilities of others with whom collective action might be
 

undertaken, and build a feeling of mutual trust that all will
 

contribute to the attainment of the collective good.
 

C. Institutions and Incentives to Promote Better 
Resource
 

Management
 

Recent contributions to the literature tend to arrive at
 

similar conclusions with regard to institutional
 

considerations. Generally, they argue that attempts to 
stimulate
 

better resource management practices in the rural 
sector will
 

depend on the extent to 
which institutions, laws, collective
 

organizations, incentives and governmental programs:
 

a. 	facilitate and are sensitive to local inputs and
 

participation;
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b. ensure that benefits of investment in natural resource
 

management practices will accrue to those who make the
 

investments. 

These conclusions tend to translate into proposals for: 

1. Localization:
 

More devolution of decision-making power and control in 

project areas to local beneficiaries. 

2. Privatization:
 

The establishment of for'mal rights of tenure that protect
 

and institutionalize the vested interests that individuals and
 

groups acquire as a result of managing the natural resources in
 

areas traditionally regarded as common property or open access-

tree tenure, land title, grazing rights, water use rights, etc.
 

3. Marketization:
 

More use of the market to allocate goods and services when
 

there is an obvious demand and where these can be separated into
 

discrete packages, on the assumption that active market demand
 

will lead to prices on items such as fuelwood and agricultural
 

products that will create economic incentives for natural
 

resource management to enhance long-term production.
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D. Conflicting Institutional Pressures:
 

Yet, two strong tendencies make it difficult to actually
 

make rural development efforts be 
more participatory, draw better
 

links between effort and reward, and be 
more responsive to market
 

forces. 
First, national governments continue to be strongly
 

biased toward centralized, regulatory/administrative
 

approaches. 
 Second, external supporters of development projects,
 

despite the best of intentions, generally place project
 

efficiency above local participation in planning and
 

implementation of rural development projects.
 

Moreover, there is an underlying awareness even among
 

advocates of localization, privatization, and marketization that
 

these concepts can only be selectively applied to natural
 

resource management tasks and projects.
 

Decentr'alized planning and administration may indeed
 

increase the degree to which local communities participate and
 

share the.goals of rural development projects, but it may come at
 

a sacrifice in the ability to make 
important technical resource
 

management decisions 
(size of herds on grazing lands, level of
 

timber harvest that is sustainable) and to 
manage multi-faceted
 

resource development projects such as large river basin
 

management schemes. Furthermore, sometimes there 
is simply no
 

substitute for the exercise of central political power to halt 

tragedy of the commons situations. A good example is President 

Nyerere's complete ban on grazing in the entire Kondoa catchment
 

area of Tanzania to arrest deforestation and desertization (Tosi,
 

et al., 1980).
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Privatization ensures that putative managers of natural
 

resources will receive benefits, but creates inequities and may
 

exacerbate problems of smallholders of agricultural and grazing
 

lands (Lawry, 1983). For a resource such as groundwater, private
 

removal of a common property stock is particularly problematical
 

because in effect it can lead to monopolization of water by those
 

who can afford expensive mechanized pumping equipment (Carruthers
 

and Stoner, 1981). 

Similarly, there are limits to the ability of markets to
 

provide collective goods and to positively reinforce natural
 

resource management.
 

AN AGENDA FOR FUTURE RESEARCH
 

A. Some Generalizations
 

From the literature of several different social science
 

disciplines, there emerges increasing consensus around four key
 

points relating to the socio-economic aspects of natural resource
 

management. These can be stated briefly.
 

1. Overall Socio-Economic Circumstances Cannot Be Ignored:
 

It is difficult to encourage or mobilize people to manage
 

their local natural resources for long-term sustainability in the
 

context of a wide array of political, economic and social
 

circumstances that oppress them. That is, although sweeping
 

changes to reduce corruption, distribute land more equitably,
 

reduce urban bias, etc may not solve all natural resource
 

problems, they would make solutions more possible.
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Obviously, this does not mean that development assistance 

efforts should focus only on 
inducing broad system-wide changes
 

or that they should not become involved in local resource
 

management projects until the overall policy and 
institutional
 

milieu is supportive. The challenge is to find ways to work at
 

the local level so that the "rig of the system" does not end up
 

undermining the success of 
resource management projects or
 

reducing people's willingness or ability to participate in
 

natural resource management programs. The oft-cited example in
 

Ethiopia, where local laborers in a rural 
reforestation program
 

purposely planted seedlings upside down (Thomas, 1974), clearly
 

illustrates what can 
happen when people perceive that they will
 

not receive their 
due benefits from otherwise positive natural
 

resource management projects.
 

2. Barriers Exist to Management of Both Private and Common
 

Property Resources: 

People are generally reluctant to 
join in collective efforts
 

to manage the natural resources upon which they depend (even in
 

the face of obvious degradation) because of the costs, risks and
 

uncertainties associated with collective action. 
The tendency in
 

recent years has been for donors to view this as 
a problem which
 

must be solved primarily through the granting of exclusive rights
 

to individuals and 
corporate groups for the exploitation of
 

geographically-bounded areas (pastures, water, forest, etc.).
 

But, many private property-oriented projects are faring little
 

better than those that demand collective stewardship over a
 

particular resource base.
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The problem, whether addressed through solutions stressing
 

collective management or privatization, is to reduce individual
 

and collective uncertainty and risk through adherence to some 
set
 

of viable institutional rules, violation of which is constrained
 

by threat of social and legal sanctions. Until the challenge to
 

control natural resource abuse becomes one of 
isolating deviant
 

actors, rather than one of changing fundamental modes of
 

behavior, neither private nor collective resource management
 

schemes are likely to succeed. 

3. Local Participation Is Essential to the Success of
 

Resource Management: 

Efforts to build organizations for effective natural
 

resource management as 
a basic element of rural development will
 

fail unless they are genuinely paticipatory at the local level,
 

are sensitive to local conditions, reduce the problem of free
 

riders through exclusion of noncontributors from benefits, and
 

provide some modicum of reward 
for individual initiative.
 

This institutional challenge at 
the local level is too often
 

viewed as 
one of building new institutions to initiate and
 

organize programs to manage natural 
resources. Recent studies
 

emphasize the potential for 
orienting and supporting already
 

existing institutions, or even reviving 
traditional institutions,
 

to take up the task of resource management in rural areas. Too
 

often, donors have proliferated new task-specific institutions
 

and organizations at the local level--for obvious political,
 

ideological, economic or 
bureaucratic reasons--which have had no
 

organic link 
to the local rural community and social structure.
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4. National Commitment and Support Are Vital:
 

Despite the absolute necessity of local participation, there
 

remains an obvious need for both central government and
 

intermediate level decisionmaking to ensure proper attention is
 

paid to natural 
resource management at the local level--both to
 

protect the interests of smallholders and those without access 
to
 

their own land, trees or water, and to enforce sanctions in some
 

cases that may be quite unpopular at the local level,,
 

Unless national governments develop the will to implement
 

the necessary legal and economic changes to alter 
resource abuse
 

at the local level and allocate the necessary administrative and
 

economic resources to support such efforts, the success of local
 

resourca management programs is, at 
best, going to be limited to
 

discrete geographical areas. 
 A few model resource management
 

projects may be nurtured by extraordinary local leadership and
 

external inputs from development assistance organizations, but a
 

widespread rural resource management program that makes a
 

difference in terms of affecting overall rural welfare will not
 

emerge.
 

One point that is worth stressing, too, is that successful
 

institution-building at the local level 
is no substitute for
 

effective decentralization of the national governmental
 

bureaucracies whose support for 
local institutions is 

important. As one observer noted recently: 

...unless the government bureaucracy is
 
appropriately decentralized, efforts at creating

local capacity through active, effective local
 
organizations will founder in most LDCs. Local
 
organizations can build a platform on which rural
 
people can stand to reach up to the bureaucracy
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and make their voices heard. But, the government
 
has to be brought lower so that it is more
 
accessible and can listen consistently to what
 
people are saying (Uphoff, 1980).
 

B. Building on These Generalizations
 

There are many lessons for donor agencies to glean from this
 

evolving social science perspective of the problems encountered
 

by development projects that aim to stimulate better management
 

and increase sustained productive utilization of renewable
 

natural resources. However, gaps remain that make it difficult
 

to use the accumulated wisdom of social scientists to: a) develop
 

better agency strategies for attacking the problem of natural
 

resource mismanagement in the rural sector; and b) refocus the
 

design of natural resource management projects. Two broad areas
 

can be identified where the advancement of social science
 

knowledge might permit the eventual extraction of policy-relevant
 

guidelines to enhance the chances that natural resource
 

management projects will fulfill their technical potential and 

are sustained after external support is ended.
 

1. Identifying the Stimuli to Collective Action:
 

In order to know how improved management of natural 

resources can be promoted at the local level under the artifact 

of induced rural development, it would be helpful to know more 

about some of the circumstances in which collective action has 

been undertaken to promote natural resource management on a 

spontaneous basis. That is, what special ingredients have 

induced some local communities or local groups, in spite of all 

the institutional and behavioral obstacles already noted, to take 
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steps 
to manage the natural resource at their disposal or 
to
 

redesign the institutional rules that govern natural resource
 

use; 
steps which have enhanced their collective and individual
 

welfare and helped to 
stave off the specter of a declining
 

natural resources base?
 

There are numerous, if isolated, examples of such
 

spontaneous activity at the local level in rural 
areas in many
 

countries under 
a very wide variety of political, economic, and
 

ecological circumstances--community land 
terracing, protests
 

against tree cutting, village tree planting for windbreaks and
 

firewood supplies. Although many examples of 
un-induced local
 

natural resource management efforts have been chronicled in
 

journalistic reports or duly noted in agency country and sector 

studies, few have been the subject of scholarly work searching
 

for their relevance to development projects depending upon the
 

mobilization of people and design of 
institutions. Superficially
 

at least, the natural 
resource problems encountered, the barriers
 

to collective action and establishment of better institutional
 

rules, and the general state of non-support from the national
 

level often appear similar to the situations that prevail in
 

rural communities that have not taken any steps 
to ease the
 

degradation of their natural 
resource base.
 

2. Balancing Conflicting Institutional Demands:
 

As recognition sinks in that localization, privatization and
 

marketization are not the all-purpose panacea for 
rural
 

development problems that 
some envisoned, research must focus
 

more on identifying the desirable mix of 
institutional approaches
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to natural resource management in specific circumstances. In
 

particular, development assistance providers, as 
well 	as national
 

governments, need much better information 
on how to strike a
 

ba.Lance between conflicting demands in natural resource
 

maangement efforts for:
 

a. centralized and local control over 
resource projects.
 

b. public and private access to, responsibility for, and
 

benefits from agricultural lands, pastures, irrigation
 

water, groundwater, watershed areas, 
timber supplies and
 

other natural resource sytems.
 

c. market and nonmarket processes for allocating incentives
 

and rewards for natural resource management.
 

C. 	 Some Preliminary Observations
 

There is no one 
set of institutional configurations and
 

rules that will optimalize management of local natural
 

resources. 
What works will vary enormously between different
 

political and economic systems and according to the uses,
 

divisibility, and demand 
for various "products" produced from
 

improved natural resource management.
 

It may be a fact of political life that viable resource
 

management schemes in the Francophone countries of the Sahel have
 

to depend more on effective strategies for decentralizing organs
 

of the national government than on creating autonomous local
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organizations to protect and 
manage revegetation schemes.
 

institution of a system of private tenure rights 
to pasture in a
 

large geographical area where 
seasonal rain patterns make certain
 

pastures viable only during certain times 
of the year is a recipe
 

for disaster. By nature, groundwater is a "fugitive" resource,
 

available for use only to 
those who have the wherewithal to
 

capture it, and therefore subject to monopolization by a limited
 

few; irrigation water, by contrast, is 
a public good, whose
 

allocation is more easily controlled by a central user
 

organization. In groundwater development, the major challenge is
 

to regulate the rate of exploitation and to allocate shares of
 

the underground supply of water 
on a more equitable basis than
 

that of pumping prowess. For irrigation, the challenge is to
 

institute collective management procedures to maintain the system
 

and exclude free-riders. In forested watershed areas, the
 

institutional challenge is to induce local inhabitants 
to reduce
 

consumption of the vegetation in order 
to provide a public good-

reduced soil er-sion and sedimentation--whose major benefits will
 

be accrued by people downstream.
 

Obviously, all of these circumstances call for very
 

different institutional arrangements for mobilizing people to
 

manage resources the local level.
at Nevertheless, there are
 

some behavioral and institutional characteristics that cut across
 

many of the specific political, geographic and ecoloqical
 

circumstances; 
one task of social science research is to identify
 

some of these more universal tenets. Some observations that
 

appear relevant to 
the overall challenge of institutional design
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and which future research might examine more carefully are noted 

below.
 

1. Some Circumstances Under Which People React:
 

Social scientists ranging from scholars of federalism to
 

economic historians to psychologists have long pondered the
 

question of what catalyzes previously docile and atomized people
 

to join together for the purposes of collective political
 

action. The most often cited reason is external threat or
 

aggression; 
a common enemy that prompts people to take action in
 

their collective defense. 
 There are clearly examples in the area
 

of natural resource management: Tuareg pastoralists in the Sahel
 

petitioning authorities to turn off borehole pumps because the
 

increased water availability has lured outside ethnic groups into
 

traditional Tuareg grazing 
areas contributing to environmental
 

deterioration 
(Riddell, 1982); previously unorganized peasants in
 

Southeast Asia effectively protesting industrial pollution that
 

has drastically reduced their 
crop yields (Leonard and Morell,
 

1981). This type of situation, where natural resource
 

degradation can be blamed on an external source, appears 
to be
 

the most likely of all to prompt collective action to ameliorate
 

the problem.
 

A second type of 
reaction to resource degradation occurs as
 

a long-term evolutionary response to a situation under which
 

population growth or 
changing natural resource constraints
 

threaten to gradually undermine a group's ability to sustain its
 

level of production. Anthropologists and economic historians
 

have often seen impending resource scarcity as the hardship that
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has stimulated innovation--as in the shift in England from wood
 

fuel sources to mineral fuel sources that helped spawn the
 

industrial revolution 
(Zimmerman, 1965)--or involution--resulting
 

in elaborate social schemes for 
highly intensive exploitation of
 

a limited resource base by a dense population (Boserup, 1965;
 

Gertz, 1963).
 

However, history is replete with societies that did not
 

respond to such challenges and instead dispersed, faced famine,
 

or suffered economic decline (Thirgood, 1981; Eckholm, 1976;
 

Leonard, In Press; Hughes, 1975). 
 The question which may be of
 

relevance to development planners in the Sahel, Nepal, Haiti, and
 

many other places undergoing severe environmental stress is when
 

hardship stimulates people's wits and when 
it does not.
 

A much less-studied phenomenon is that of people taking
 

collective action to improve their natural resource base when
 

there is no clear external aggressor or impending disaster. One
 

intriguing observation that has been made by several students of
 

development is such often thethat action is culmination of a 

series of collective experiences that have the effect of
 

dispelling mutual distrust and isolation.
 

For example, Albert 0. Hirschman recently observed
 

grassroots development projects in six Latin American
 

countries. In each instance, poor people had initiated
 

collective endeavors on their own 
to improve their condition. He
 

concluded that in every case 
the most important prerequisite was
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a previous, if failed and fledgling, record of cooperative
 

effort:
 

...having thus dispelled mutual distrust, forged a
 
community and--perhaps most important--created a
 
vision of change, they were now ready for joint
 
endeavors that required much greater
 
sophistication and persistence (Hirschman, 1981).
 

What H irschman called the "Principle of Conservation and Mutation
 

of Social Energy" has been noted by other analysts as well. Jon
 

Morris points out that donor agencies often overlook
 

...the great motivational significance of
 
generating local self-confidence. Confidence must
 
be nourished by small successes in day-to-day
 
affairs; it cannot be bought. It grows out of
 
group pride in a gradually widening mastery of
 
problems that cannot be solved by individual
 
action (Morris, 1981).
 

The implications of this notion for development assistance
 

agencies may that they are putting too much stress on the need 
to
 

find appropriate institutions and administrative structures that
 

induce community management of natural resources, and not enough
 

on the processes that spark people to formulate their own
 

collective responses. When seen in the context of the tei.dency
 

to stress proj,.ct efficiency over local participation and local
 

institutional design, it is 
important for development assistance
 

agencies to confront the possibility that many of the projects
 

they classify as "successful" may be failures from the standpoint
 

of preparing people to develop their own organizations and
 

institutional rules. Paradoxically, some of the supposed
 

"failures" may help lead to long-term success in the
 

implementation of better 
resource management strategies if in the
 

process local people have gained experiencein working together.
 

http:proj,.ct
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2. Building Up From Small-Scale Successes:
 

Hirschman's Law may argue for more emphasis on beginning
 

with a micro-project focus in many areas where natural resource
 

degradation is occurring. One internationally supported project
 

that appears to be succeeding in its stated goals of reversing
 

natural resource degradation and increasing production is the
 

Machakos Integrated Development Project (MIDP) sponsored since
 

1979 by the European Economic Community (EEC) and the Kenyan
 

government. The secret to the apparent success of land
 

rehabilitation efforts carried out thus far under the Machakos
 

project, says one recent report, is the focus on small natural
 

catchment or subcatchments (watershed basins) as planning and
 

action units, and the provision of technical and planning
 

assistance as well as financial incentives for local citizens to
 

implement a catchment resource plan. "In every case," the report 

notes, "the success of the catchment work depends on the extent 

and enthusiasm of local participation and the commitment of local 

leadership" (Ford, 1983). 

Local participation appears to be the key in most cases
 

where serious natural resource deterioration that has occurred as
 

a function of population pressures and underdevelopment in
 

marginal areas has been reversed. Since they must deal through
 

national national governments, international donors often have a
 

difficult time ensuring, even when they want to, that projects
 

which are dependent upon local cooperation--as all natural
 

resource management projects inevitably are--actually elicit
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it. This is 
one reason why many of the most successful land
 

rehabilitation efforts being carried out 
in developing countries
 

today started out without or 
still do not have large external
 

capital inputs. Another good example is the HADO project in
 

Tanzania, already noted above 
(Tosi, et al. 1982).
 

3. Role of Intermediaries: 

The more successful natural resource management efforts
 

supported by international development assistance agencies seem
 

to be those where the donors work through intermediaries to get
 

resources transmitted to local institutions and to put incentive 

systems in place at the local level. Thus, reforestation and 

shelterbelt efforts initiated and built up from the very local
 

effort by the private voluntary organization CARE, with support
 

from U.S. AID, appear 
to have been far more successful than the
 

projects run directly by AID. Between 1975 and 1979, 
for
 

example, CARE has sponsored a windbreak scheme in the Maggia
 

Valley of Niger that has established 
more than 250 kilometers of
 

trees (CARE,1983). AID and other organizations are consequently
 

considering more cooperation with private voluntary organizations 

and groups such as to outthe Peace Corps reach to the local 

level and build programs on the basis of popular support and
 

local labor (US AID, 1982a).
 

Another possibility often mentioned for 
stimulating more
 

local support for land management is increasing 
the use of the
 

World Food Programme and the U.S. Food for 
Peace Program
 

assistance to organize local 
food for work projects. In fact, a
 

recent report by U.S. AID concluded that Title II Food for Work
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donations used for remuneration for labor and contributions to 

WFP will be "responsible for planting as many as 
two or more
 

times the number of trees over a four-year period than are
 

expected to be planted by U.S. AID in connection with all of the
 

77 ongoing forestry-related bilateral assistance-funded projects
 

in 37 countries worldwide" (U.S. AID, 1982a).
 

Another type of intermediary which has received far 
less
 

attention from development assistance agencies has been fostered
 

recently in India. Despite increasing government concern with
 

massive natural resource problems in recent years, there are
 

major constraints on how much the central gover'nent itself can
 

actually accomplish to reverse the trends. This is particularly
 

true in the case of social forestry programs designed to help
 

some 50 
million people living in marginal environments that are
 

in heavily deforested, hilly, arid anJ unirrigated regions. A
 

recent report pointed out the drawbacks of relying solely on
 

government-backed institutions to 
implement these programs, which
 

must embrace a wide range of activities, including local tree
 

planting, integrated land management, water conservation, and
 

pasture development:
 

Both in theory and practice, the success of social
 
forestry programs requires the participation of the
 
people in planting and protecting trees and in the 
equitable sharing of benefits. At present, forest 
departments are the main implementers of social
 
forestry programs. 
 It will take much time and effort
 
for the forest service to shed its traditional
 
custodial role. Even a more appropriately oriented
 
forest service, like any other bureaucracy, would
 
continue to suffer 
from internal procedural limitations
 
and external political pressures. While efforts are
 
needed to bring about constructive changes within the
 
forest service, complementary structures, namely
 
community-based and intermediary organizations, are
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also needed. Non-governmental initiatives can generate

innovations in participative community organization, in

designing incentive systems and support services, and 
in popularizing social forestry for the needs of the
 
people. In the long run, such organizations can
 
complement governmental efforts and increase the pace

of afforestation through community mobilization. (Ford

Foundation, N.D.)
 

Efforts have been made to find 
an organizational model that
 

might help overcome the constraints on government, but a
 

limitation has been that non-governmental organizations have only
 

had very limited technical, managerial and financial resources.
 

Thus the Ford Foundation has recently helped to create a new non

governmental umbrella organization to provide technical,
 

managerial, informational, and financial help to local
 

organizations which are or 
could be active in wasteland
 

development.
 

The Society for Promotion of Wastelands Development (SPWD)
 

proposes to concentrate its activites in regions that are
 

considered fragile ecosystems yet hold considerable potential for
 

wastelands development. Initially it will work especially by
 

operating a series of demonstration projects in a number of
 

Indian states to show the potential production of wasted lands in 

a variety of regions and climates. This model, if it proves
 

successful in India, might be worthy of emulation in other
 

developing countries; and development assistance agencies may
 

wish to explore ways to assist such non-governmental, clearing
 

house organizations. With less flexibility than private
 

foundations have to pass 
over governmental institutions, the
 

challenge to multilateral lenders is 
to find some creative
 

solutions to the dilemma.
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4. Incentives for Local Organizations:
 

As was the case 
in the United States, institution of well

organized local natural resource management will require a
 

combination of national oversight and 
fiscal support,
 

intermediate oversight and technical assistance provided at the
 

regional levels, and user-member organizations that are
 

relatively autonomous, but 
respond to a system of incentives to
 

induce better natural resource management. The creation of a
 

top-to-bottom framework for soil conservation in the United
 

States in 
the 19"Os is the most obvious model of an integrated
 

effort to balance central-local, private-public land management
 

responsibilities using both market incentives and government
 

fiat.
 

One possible means of emulating the U.S. experience is
 

through ongoing efforts to assist developing countries to provide
 
better and wider agricultural extension services. 
Generally,
 

agricultural extension programs focus on 
stimulating
 

production. Land conservation is equally as important. 
 Indeed,
 

the success in the United States in reversing land deterioration
 

and increasing productivity in response to severe 
land
 

degradation in the Great Plains in the 1930s 
was largely
 

accomplished through conservation-related ag-extension
 

programs. Through assistance and demonstration projects by the
 

newly created Soil Conservation Service, and 
through national and
 

state funds and incentives for the creation of local soil
 

conservation districts, many of 
the most destructive practices of
 

farmers and ranchers were altered and land recovered in a
 

remarkably short time 
(The Future of the Great Plains, 1936).
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The political-administrative situations obviously differ
 

enormously in the Third World. 
 Still, the use of project loans 

to help developing countries establish some national down to
 

local network of technical assistance, subsidies, and incentives
 

of soil conservation districts might prove both profitable and 
an
 

important step for rural development.
 

To accomplish this, one possibility is for lenders to
 

stimulate local soil conservation measures by earmarking loans
 

for establishment of block grant or commercial discount loan
 

funds at the national level. 
 National government departments, in
 

the case of block grant funds, or national banks, in the case of
 

commercial discount funds, would be allocated sums 
of money for
 

disbursement in grants or 
discounted low-interest loans to local
 

groups and organizations that take specified steps 
to institute
 

soil conservation measures. 
 Both of these approaches have been
 

used by international lenders to stimulate local community
 

development projects and entrepreneurial activities (Chambers, 

1974). The application of such funds 
to soil conservation could
 

parallel efforts undertaken by the U.S. government during 
the
 

Depression to provide low interest loans and direct financial 

subsidies to 
farmers instituting soil conservatibcjn measures and
 

establishing a soil conservation district at 
the local level.
 

5. The Role of Women:
 

Though underexplored, the role of 
women is in many respects
 

central to all natural resource management issues confronted by
 

development planners. Research is 
needed in several areas to
 

shed more light on the role that 
women must play in efforts to
 

improve the success of resource management projects.
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First, in project design, women have consistently been
 

overlooked despite the fact that they are often the major
 

constituents of social forestry, watershed management, and other
 

interventions that seek to alter the way people relate to the
 

land at the local level. One observer notes that "program after
 

program has failed because participation of women, so essential
 

to the effort's success, was overlooked" (Hoskins, 1981).
 

In fact, in may places it is the women whose lives are most
 

significantly affected by natural resource degradation. 
As
 

gatherers of firewood, for example, they must wander 
further and
 

expend more time as deforestation increases. This means that the
 

support and mobilization of women can be an essential starting
 

point for any efforts to stimulate local action to initiate
 

better land management programs. 

Finally, there are examples in some areas where women have
 

collectively become advocates of 
resource protection and sought
 

to reverse environmental deterioration. For example, in India,
 

as 
the recent State of India's Environment Report noted, the
 

Chipko movement to stop deforestation for commercial and domestic
 

use "is very much a feminist movement," sometimes setting "wife 

against husband and mother against son" (The State of India's 

Environment 1982). 

In some cases, then, an activist stand by women may be key
 

to facilitating natural resource management at the local level.
 

6. The Special Problems of Marginal Lands:
 

One continuing controversy in AID circles is how to deal
 

with environmental degradation where it 
is occurring because of
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intense exploitation by poor people and animals of lands that are
 

of marginal productive potential in the first place--very arid
 

range areas, hillside agricultucal zones and upland watersheds,
 

for example. Generally, there is an antipathy within the World
 

Bank, given other more productive investment choices for filling
 

loan quotas, to projects that are perceived as helping marginal
 

cultivators in marginal areas become better marginal
 

cultivators. This sentiment has become more prevalent in AID as
 

well.
 

Nevertheless, there are several very significant reasons why
 

more attention to land degradation problems falling into this
 

category is going 
to be thrust upon multilateral and bilateral
 

assistance agencies. For one thing, it is increasingly the case
 

that some land degradation problems associated with
 

"underdevelopment" and overexploitation of marginal lands pose
 

serious threats to more 
highly productive lands--especially in
 

countries where essential upland watersheds are heavily populated
 

with poor people living off the land--Nepal and Ethiopia being
 

two good examples.
 

A second reason why the degradation of marginal lands is
 

likely to become more a problem that development agencies must
 

address is the increasing reality that many countries simply
 

cannot afford to 
take a triage attitude to marginal areas. This
 

is because population pressures are already high in more 
fertile
 

areas, because urban to rural migration is already stretching the
 

absorptive capacity of most cities, and because high fertility
 

rates in rural underdeveloped areas are a major contributor 
to
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such problems. It is estimated that 800 million people now live
 

in marginal zones where climate, lack of water, 
soil
 

characteristics or slope of 
the land inhibit production and
 

increase environmental fragility.
 

Related to this problem, however, is the fact that many
 

supposedly marginal areas which are currently suffering from
 

severe environmental deterioration as a result of
 

overexploitation actually offer significant potential for
 

economically productive investments. 
This potential has often
 

been overlooked by national government and international
 

development assistance agencies.
 

A recent report by the Rockefeller Foundation and the Centro 

Agronomico Tropical de Investigacion Y Ensenanza (CATIE) strongly
 

emphasized this point in relation to the steep slopes and
 

highlands that are the home of millions of tropical America's
 

poorest farmers an3 
landless peasants (CATIE, 1981). A major
 

conclusion of this report was that the hillside areas are and
 

will be even more important than generally thought to 
the
 

economies of all the countries in the region. 
 It noted a number
 

of potential means by which more rural 
investment in these
 

hillside zones could contribute substantially to overall national
 

development and 
lamented the fact that most external development
 

assiytance has to date gone to support activities 
on flat lands
 

under good soil and 
climatic conditions, while "the hillside
 

zones 
which are marginal and densely populated, have been
 

overlooked. "
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A final reason why rehabilitation of marginal lands should
 

command more attention from donors is that there is, 
in the
 

1980s, increasing promise that coming years or 
decades will bring
 

significant new breakthroughs in scientific understanding of and
 

enhanced technological capabilities for 
food production on
 

marginal and arid lands. 
 The potential importance of such 

developments for world food production and 
the welfare of mankind
 

far exceed the contributions made by the so-called "Green
 

Revolution." It would, of course, be a tragic irony for many
 

poor countries if large areas 
of their marginal lands were
 

already hopelessly desertified by the time modern technology is
 

finally ready to contribute the means for improving their
 

welfare. Presumably, as such breakthroughs become more imminent,
 

the systematic, appraisal of marginal lands in developing
 

countries that could benefit from improve land management-

terracing, erosion control, soil conservation schemes, protective
 

revegetation, etc.--prior to the application of new techniques
 

will become a matter of greater priority for development
 

assistance agencies.
 

In many respects, then, the challenge to develop workable
 

"institutional packages" to 
further improve resource management
 

at the local level are most important in marginal areas. Here it
 

is least likely that people will take collective action or design
 

institutional rules that reverse 
the problem of environmental
 

destruction unless external 
sources find ways to stimulate them
 

to do so. The social science research agenda outlined 
in this
 

paper is consequently more applicable and more urgent for 
the
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problems of marginal lands than for management of fertile
 

farmlands or 
extensive commercial forests, or even large-scale
 

irrigation projects. In all these more 
productive areas, the
 

long-term institutional problems may be less acute because the
 

economic incentives for resource management are greater and
 

barriers to collective action and clear rule-making procedures
 

are lesser than in marginal areas.
 

RESEARCH RECOMMENDATIONS
 

The challenge to social scientists in the area of natural
 

resource 
management is to come up with better institutional
 

policy prescriptions that help development assistance agencies
 

realize the technical potential of the resource management
 

projects they sponsor or support. 
Thus far, social science
 

analysis has done an adequate job in outlining the socio

economic-political factors that have caused projects to 
fail, and
 

it is increasingly possible to predict institutional designs that
 

will fail. The question is whether social science research can
 

help to increase the institutional successes in addition to
 

explaining the failures.
 

The key to improving the institutional packages for
 

development projects lies not with the development of any
 

foolproof set of maxims. Instead, what is needed is the long

term construction of a larger information base from which
 

development planners can draw when 
facing particular situations
 

where the institutional aspects of 
a natural resource management
 

program are weak. To this end, two broad approaches to designing
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a social science research agenda to address problems of natural
 

resource management can be recommer 
ed:
 

A. Coordinating Existing Research and Development Project
 

Experience
 

1. Conferences and Meetings:
 

A series of conferences and meetings bringing both social
 

science researchers and development assistance officers working
 

in the natural resource field together to exchange experiences
 

and discuss different successes and failures in local
 

institutional design would be a first step. 
This could
 

facilitate the dissemination of "local lore" and stimulate
 

interregional and intersectoral borrowing of innovative
 

institutional structures incentiveand systems. 

2. Paper Series: 

The establishment of a central outlet for brief social
 

science papers dealing with various aspects of natural 
resource
 

management would provide a means of taking advantage of the work
 

currently being done throughout the developing world by social
 

scientists. In addition, this would provide a clear incentive
 

for work that focused primarily on the socio-economic aspects of
 

natural resource management, since many current publications are
 

oriented more 
to the ecological perspective or are highly
 

specialized from a disciplinary standpoint.
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B. Sponsor Case Study Research
 

A number of valuable location-specific case study research
 

projects can be identified from the agenda of research questions
 

outlined in this paper. These include but are not at 
all limited
 

to 	case studies that examine: 

o 	 a series of 	 instances where people have successfully 

undertaken collective action to 
improve the resource base
 

upon which they depend; 

o 	induced resource management projects sponsored by local
 

groups or private voluntary organizations that succeeded
 

because they found appropriate institutional frameworks
 

for funneling external assistance while preserving local
 

initiative and autonomy;
 

o 	 the different ways that public works, food for work and
 

other inducement programs have provoked people in
 

marginal areas, to provide a public good through improved
 

resource management, even though they do not stand to 

otherwise benefit directly from their actions;
 

o 	 the role and potential of women in the organization and 

in determining the success or failure of resource
 

management projects.
 



- 43 -

REFERENCES
 

Agerwal, Anil. 1982. "Letter to 
the Editor." Mazingira. Vol. 6.,
 

No. 3.
 

Altieri, Miguel A., Letourneau, Deborah K., 
and Davis, James R.,
 

1983. 
 "Developing Sustainable Agroecosystems." Bioscience.
 

Vol. 33, No. 1, January 1983.
 

Asian Development Bank. 
 1.977. Rural Asia: Challenge and
 

Opportunity. New York: Praeger.
 

Ayyad, Mohamed, and Glaser, Gilbert. 1981. Marginal Lands:
 

Inhospitable 'Fringe' Regions Ingeniously Turned to Human
 

Advantage. The Unesco Courier, 4, April 1981, pp. 18-22.
 

Aziz, Sartaj. 1978. Rural Development: Learning from China. 
 New
 

York: Holmes and Meier.
 

Bailey, Conner. 
 1982. Natural Resource Management: A Basis for
 

Organization of Small-Scale Fishermai. 
 Rural Development
 

Participation Revie!w, Winter 1982, pp. 19-22.
 

Bailey, Conner. N.D. 
 "Managing An Open Access Resource: The
 

Case of Coastal Fisheries."
 

Boserup, Ester. 
 1965. The Conditions of Agricultural Growth: The
 

Economics of Agrarian Change Under Population Pressure.
 

London: Allen & Unwin.
 

Brown, Lester R. 1978. "The Worldwide Loss of Cropland."
 

Worldwatch Paper 24. Washington, D.C.: Worldwatch
 

Institute.
 

Bryant, Coralie, and While, Louis G. 
 1982. Managing Development
 

in the Third World. Boulder, Colo.: Westview Press.
 



- 44 -


Bunce, Arthur C. 1942. Economics of Soil Conservation. Ames, 

Iowa: Iowa State College Press. 

CARE. 1983. "CARE Renewable Natural Resources Program," FY 1983
 

Annual Report. 
 CARE/USAID Matching Grant, PDC-0216-G-SS

117-00. August 8, 1983.
 

Campos-Lopez, Enrique. 1980. 
Renewable Resources: A Systematic
 

Approach. New York: 
Academic Press.
 

Carruthers, Ian and Stoner, Roy. 
 1981. "Economic Aspects and
 

Policy Issues in Groundwater Development." World Bank Staff
 

Working Paper, No. 496, October 1981.
 

Cernea, Michael M. 
 1981. "Land Tenure Systems and Social
 

Implications of Forestry Development Programs." 
 World Bank
 

Working Paper, No. 452, April 1981.
 

Chambers, Robert. 
1974. Managing Rural Development: Ideas and
 

Experience from East Africa. 
Uppsala, Sweden: Scandanavian
 

Institute of African Studies.
 

Commission of the European Communities, 1978. "Integrated Rural
 

Development Projects Carried Out in Black Africa with EDF
 

Aid: Evaluation and Outlook for 
the Future." General Report
 

prepared by Hughes Dupriez. Col'.ection Studies, Development
 

Series, No. 1. Brussels. December 1978.
 

Constantinesco, I. 
1976. Soil Conservation for Developing
 

Countries. Rome: 
 U.N. Food and Agriculture Organization.
 

Dasmann, Raymond F. 1976. 
 Environmental Conservation. 
4th ed.
 

New York: John Wiley & Sons.
 

Dasmann, Raymond F., Milton, John P. and Freeman, Peter H.
 

1973. 
 Ecological Principles for Economic Development, New
 

York: John Wiley.
 



- 45 -

Development Alternativei , Inc. 1975. "Strategies for Small 

Farmer Development: 
An Empirical Study of Rural Development
 

Projects." Executive Summary. 
A Report Prepared for the
 

U.S. AID, May 1975. 

Dichter, David, 1978. Mobilizing Youth and Students for
 

Reforestation and Land Reclamation, Geneva: 
Third World
 

Press.
 

Dourojeanni, Marc J. 1982. Renewable Natural Resources of Latin
 

America aril the Caribbean: Situation and Trends.
 

Washington, D.C.: 
 World Wildlife Fund--U.S.
 

Eckholm, Eric P. 
1976. Losing Ground: Environmental Stress and
 

World Food Prospects. New York: Norton. 

Eckholm, Eric P. 
1982. Down to Earth. New York: Norton.
 

Farvar, M. Taghi and Milton, John P. 
1972. eds. The Careless
 

Technology: Ecology and International Development. New
 

York: Natural History Press.
 

Fell, Arthur M. 
1981. "The High Cost of Recovery in the
 

Sahel." AID Agenda, July/August 1981.
 

Ffolliott, Peter F. and Thames, James L. 1983. Environmentally 

Sound Small-Scale Forestry Project. Washington, D.C.: 

CODEL, VITA. 

Field, C. 1979. "Preliminary Report on Ecology and Management of
 

Camels, Sheep, and Goats in Northern Kenya, Nairobi,
 

Integrated Project on Arid Lands 
(UNESCO)." IPAL Technical
 

Report El-l.
 

Ford Foundation. N.D. "Precis" for 
a Grant Proposal for Support
 

of the Society for Promotion of Wastelands Development,
 

Request No. DCP-197.
 



- 46 -


Ford, Richard. 1983. "Local Leadership and Local Decisions in
 

Improved Resources Planning and Management." Paper
 

presented at a workshop on Natural Resources Planning,
 

sponsored by the Institute for Development Anthropology and
 

Clark University, February 7-8, 1983.
 

Franke, Richard W. and Chasin, Barbara H. 1980. Seeds of
 

Famine: Ecological Destruction and the Development Dilemma
 

in the West African Sahel. Montclair, N.J.: Allenheld,
 

Osmun.
 

Freeman, David M. and Lowdermilk, Max K. 1981. "Sociological
 

Analysis of Irrigation Water Management--A Perspective and
 

Approach to Assist Decision-Making." In Russell and
 

Nicholson, 1981.
 

The Future of the Great Plains: Report of the Great Plains
 

Committee. 1936. Washington, D.C.: U.S. Government
 

Printing Office, December l%36.
 

Gellar, Sheldon. 1981. "Village Woodlot Schemes and Peasant
 

Survival Strategies in Sahelian Mali." Paper prepared for
 

the African Studies Association Annual Meeting, October 17,
 

1981.
 

Glantz, Michael H., ed. 1977. Desertification: Environmental
 

Degradation in and Around Arid Lands. 
 Boulder, Colorado:
 

Westview Press.
 

Glantz, Michael H. 1980. "Man, State and Environment: An
 

Inquiry into Whether Solutions to Desertification in the
 

West African Label are known but not Applied." Canadian
 

Journal of Development Studies, No. 1.
 



- 47 -

Goldschmidt, Walter. 1975. 
 "A National Livestock Bank: An
 

Institutional Device for Rationalising the Economy of Tribal
 

Pastoralists." International Development Review. 
Vol. 17,
 

No. 2.
 

Gonzalez, N.L., ed. 1978. Social and Technological Management
 

in Dry Lands: Past and Present, Indigenous and Imposed.
 

Boulder, Colorado: Westview Press.
 

Gorse, Jean. 1982. Office Memorandum World Bank Senior Forestry
 

Specialist. May 16, 1982.
 

Grainger, Alan. 1983. Desertification: How People Make Deserts,
 

How People Can Stop, and Why They Don't. London: IIED,
 

Earthscan.
 

Grove, A.T. 1973. "Desertification in the African
 

Environment." In Dalby, D. and Harrison R., eds. Drought
 

in Africa (Report of the 1973 Symposium). London:
 

University of London Centre for African Studies.
 

Halcrow, Harold G., 
 Heady, Earl 0. and Cotner, Melvin L. 1982.
 

Soil Conservation: Policies Institutions and Incentives.
r 


(Ankeny, Iowa: Soil Conservation Society of America.
 

Heaver, Richard. 1982. "Bureaucratic Politics and Incentives in
 

the Management of Rural Development." World Bank Staff
 

Working Papers, No. 537.
 

Hirschman, Albert. 
 1983. "The Principle of Conservation and
 

Mutation of Social Energy." Grassroots Development.
 

Vol. 7, No. 2.
 

Hopkins, R.F., Puchala, D.J. and Talbot, R.B., 
eds. 1979. Food,
 

Politics, and Agricultural Development. Boulder,
 

Colorado: Westview Press.
 



- 48 -

Hoskins, Marilyn W. 
 1981. "Women in Forestry for Local
 

Community Development." 
 Rural Development Participation
 

Review. 
Vol. II, No. 3. Spring 1981.
 

Howe, Charles W, ed. 1982. 
 Managing Renewable Natural Resources
 

in Developing Countries. 
Boulder, Colo.: Westview Press.
 

Hughes, Donald J. 1975. 
 Ecology in Ancient Civilizations,
 

Albuquerque: University of New Mexico Press.
 

Hunter, Guy, ed. 1978. Agricultural Development and the Rural
 

Poor: Declaration of Policy and Guidelines for Action,
 

London: Overseas Development Institute.
 

International Rice Research Institute 
(IRRI). 1977..
 

"Constraints to High Yields on Asian Rice Farms: 
 An Interim
 

Report." Los Banos, Philippines: IRRI.
 

Jodha, N.S. 1980. 
 "The Process of Desertification and the
 

Choice of Interventions." 
 Economic and Political Weekly,
 

Vol. 15, No. 32.
 

Johnson, D.L. 1979. "Management Strategies for 
Dry Lands:
 

Available Options and Unanswered Questions." In Mabbutt,
 

J.A., ed. Proceedings of the Khartoum Workshop on Arid
 

Lands Management. 
The University of Khartoum--The United
 

Nations University, 22-26 October, 1978. 
 Tokyo: The United
 

Nations University.
 

Johnson, D. III, Early, A.C. and Lowdermilk, M.K. 1977. "Water
 

Problems in the Indus Food Machine." Water Resources
 

Bulletin. Vol. 13.
 

Khan, Akhter Hameed. 1978. 
 "Ten Decades of Rural Development:
 

Lessons from India." MSU Rural Development Papers. No. 1.
 



- 49 -


King, K.F.S. and Chandler, M.T. 1978. "The Wasted Lands--the
 

Programme of Work of ICRAF." Nairobi, Kenya: 
 International
 

Council for Research in Agroforestry.
 

Krantz, B.A. 1979. "Small Watershed Development for Increased
 

Food Production." Publication ICR 79-0019, Hyderabad,
 

India: International Crops Research Institute for the Semi-


Arid Tropics.
 

Lamprey, H. 1978. The Integrated Project on Arid Lands (IPAL),
 

Nature and Resources. Vol. 14, No. 4.
 

Lawry, Stephen W. 1983. "Land Tenure, Land Policy, and
 

Smallholder Livestock Development in Botswana." 
 Land Tenure
 

Center Research Paper No. 78. March 1983.
 

Leonard, H. Jeffrey. In press. Divesting Nature's Capital: The
 

Political Economy of Environmental Abuse in the Third World,
 

New York: Holmes and Meier. 

Leonard, H. Jeffrey. 1983. "Land Degradation and the Crisis of
 

Rural Development: A Prescriptive Study for Multilateral
 

Development Asssistance Agencies," November 1983.
 

Leonard, H. Jeffrey. 1982. "A Preliminary Exploration of the
 

Links Between Long-Term Environmental Management and
 

Economic Development." Discussion Paper, No. 104. Research
 

Program in Devalopment Studies, Woodrow Wilson School of
 

Public and International Affairs, Princeton University, June
 

1982.
 

Leonard, H. Jeffrey. 1981. "The Planet in 2000." The New York 

Times. August 13, 1981. 



- 50 -


Leonard, H. Jeffrey and Morell, David. 1981. 
 Emergence of
 

Environmental Concern in Developing Countries: A Political
 

Perspective." Stanford Journal of International Law, Vol.
 

17, No. 2.
 

Moran, Emilio F., ed. 1983. The Dilemma of Amazonian
 

Development. Boulder, Colo.: Westview Press.
 

More Water for Arid Lands; Promising Technologies and Research
 

Opportunities, 1974. Report of an Ad Hoc Panel of the
 

Advisory Committee on Technology Innovation, Board on
 

Science and Technology for International Development,
 

Washington, D.C.: National Academy of Sciences.
 

Moris, Jon R. 1981. Managing Induced Rural Development.
 

Bloomington: International Development Institute.
 

Murdoch, William W. 1980. 
 The Poverty of Nations: The Political
 

Economy of Hunger and Population. Baltimore: Johns Hopkins
 

University Press.
 

National Research Council. 1983a. Agroforestry in the West
 

African Sahel. Washington, D.C.: National Academy Press.
 

National Research Council. 1983b. Environmental Change in the
 

West African Sahel. Washington, D.C.: National Academy
 

Press.
 

National Research Council. 1982. Ecological Aspects of
 

Development in the Humid Tropics. Committee on Selected
 

Biological Problems in the Humid Tropics, Division of
 

Biological Sciences, National Research Council. 
Washington,
 

D.C.: National Academy Press.
 



- 51 -

Ng, Ronald and Lethem, Francis. 1983. "Monitoring Systems and
 

Irrigation Management: An Experience from the Philippines,"
 

Monitoring and Evaluation Case Study Series. The World
 

Bank, March 1983. 

Nicholson, Norman K. 1981. "Applications of Public Choice 

Theory to Rural Development: A Statement of the Problem." 

In Russell and Nicholson, 1981. 

Noronha, Raymond and Lethem, Francis J. 1983. "Traditional Land 

Tenures and Land Use Systems in the Design of Agricultural 

Projects." World Bank Staff Working Paper, No. 561. 

Novoa, Andies R. and Posner, Joshua L., eds. 1981. Agricultura 

de Ladera en America Tropical. Turrialba, Costa Rica: 

Central Agronomico Tropical de Investigacion y Ensenanza. 

Nurkse, Ragnar. 1953. Problems of c.Lital Formation in 

Underdeveloped Countries. London: Oxford University Press. 

Oppenheimer, Joe. 1981. "Does the Route to Development Pass 

Through Public Choice?" In Russell and Nicholson, 1981. 

Pantulu, V.R. 1983. "River Basin Management." Ambio. Vol. 12, 

No. 2. 

Penning de Vries, F.W.T. and Djiteye, M.A. 1982. La
 

Productivite des Baturages Saheliens: Une Etude des Sols,
 

des Vegetations et de L'Exploitation de cette Ressource
 

Naturelle. Wagengen: Centre for Agricultural Publishing
 

and Documentation. 

Popkin, Samuel L. 1981. "Public Choice and Rural Development--


Free Riders, Lemons and Institutional Design." In Russell
 

and Nicholson, 1981.
 



- 52 -

Rapp, A., Le Houerou, H.N., and Lundholm, B., eds. 1976. Can
 

Desert Encroachment be Stopped? Stockholm: Swedish Natural
 

Science Research Council.
 

Resource Development in Semi-Arid Lands. 1977. A Royal Society
 

Discussion organized by Sir Joseph Huchinson, A.H. Buntin,
 

A.R. Jolly, and H.C. Pereira.
 

Riddell, James C. 1982. "Land Tenure Issues in West African
 

Livestock and Range Development Projects." Land Tenure
 

Center Research Paper, No. 77. December 1982.
 

Rosenberg, David A. and Rosenberg, Jean G. 1978. Landless
 

Peasants and Rural Poverty in Selected Asian Countries.
 

Ithaca: Cornell, Center for International Studies, Rural
 

Development Committee Monograph.
 

Runge, Carlisle Ford. 1981. "Common Property Externalities:
 

Isolation, Assurance, and Resource Depletion in a
 

Traditional Grazing Context." American Journal of
 

Agricultural Economics. November 1981.
 

Russell, Clifford S. and Nicholson, Norman K. eds. 1981. Public
 

Choice and Rural Development. Washington, D.C.: Resources
 

for the Future.
 

Ruttan, Vernon W. 1981. "Three Cases of Induced Institutional
 

Innovation." In Russell and Nicholson, 1981.
 

Ruttan, Vernon W. 1977. "Induced Innovation and Agricultural
 

Development." Food Policy. Vol. 2, No. 3.
 

Sanger, Clyde. 1977. "China: The People Move Mountains to Bring
 

Water." IDRC Reports. Vol. 5, No. 3.
 



- 53 -

Seneviratne, Eardley W. 1980. 
 "Country Report on Environmental
 

Situation in Sri Lanka." Contribution to Environmental
 

Seminar. Swedish International Development Authority, March
 

1980.
 

Sfeir-Younis, Alfredo. 1983. "Economic Aspects of Soil
 

Conservation Programs in Less--Developed Countries." Water
 

International. Vol. 8.
 

Spooner, Brian and Mann, H.S 
, eds. 1982. Desertification and
 

Development: Dryland Ecology in Social Perspective.
 

London: Academic Press.
 

The State of India's Environment, 1982: A Citizen's Report.
 

1982. New Delhi: Centre for Science and Technology.
 

Staudt, Kathleen A. 1979. "Women and Participation in Rural
 

Development: A Framework for Project Design and Policy-


Oriented Research." Occasional Papers Rural Development
 

Monograph No. 4. Center for International Studies, Cornell
 

University, December 1979.
 

Taylor, George F. 1980. "Environmental Degradation in the
 

Sahel--Reflections on the AID Response." August 1980.
 

Thirgood, J.V. 1981. Man and the Mediterranean Forest: A
 

History of Resource Depletion. New York: Academic Press.
 

Thomas, John W. 1974. "Employmen' Creating Public Works
 

Programs: Ohservations on Political and Social
 

Dimensions." In Edwards, Edgar 0. ed. Employment in
 

Developing Nations. New York: Columbia University Press.
 

Thomson, James T. 1981. "Public Choice Analysis of
 

Institutional Constraints on Firewood Production Strategies
 

in the West African Sahel." In Russell and Nicholson, 1981.
 



- 54 -

Thomson, James T. 1980a. "International Programs for Food and
 

Renewable Energy in the Sahel: The Impact on Implementation
 

of Local Rule Structures." Report to the Rockefeller
 

Foundation, April 28, 1980.
 

Thomson, James T. 1980b. "Peasant Perceptions of Problems and
 

Possibilities for Local-Level Management of Trees in Niger
 

and Upper Volta." Paper prepared for presentation at the
 

African Studies Association Annual Meeting, Philadelphia,
 

October 15-18, 1980.
 

Thomson, James T. 1973. Trouble Case Investigation of a Problem
 

in Nigerian Rural Modernization: Forest Conservation.
 

Studies in Political Theory and Policy Analysis (Indiana
 

University). June 25, 1973.
 

Tillman, Robert E., "Environmental Guidelines for Irrigation."
 

U.S. Man and the Biosphere Programme, and U.S. AID, June
 

1981.
 

Tosi, Joseph A. Jr., Hartshorn, Gary and Quesada, Carlos A.,
 

1982. "HADO Project Development Study and Status of
 

Catchment Forestry." A Report to the Swedish International
 

Development Authority (SIDA) and the Forest Division,
 

Ministry of Natural Resources and Tourism, Tanzania, May
 

1982.
 

U.N. Conference on Desertification. 1977a. Combating
 

Desertification in China, Summary Report on the Experiences
 

of the Masses in Combating the Deserts, Lanzhou Institute of
 

Claciology: Cryopedology and Desert Research, Academica
 

Sinica (A/CONF. 74/18).
 



- 55 -


UNCOD. 1977b. Control the Desert and Create Pastures, Summary
 

Report on the Experiences of the Uxinju Commune, Uxin
 

Banner, Inner Mongolia, in Combating Desertification
 

(A/CONF. 74/17).
 

U.N. Economic anJ Social Commission for Asia, and the Pacific.
 

1982. "Environmental Conditions and Development Trends in
 

Asia and the Pacific." Ad Hoc Working Group of Experts on
 

the Environment, First Session, 14-17 December 1982.
 

Bangkok.
 

U.N. Environment Programme. 1981. Environment and Development
 

in Africa. Oxford: Pergamon Press.
 

U.N.E.P. 	 1982. Environment and Development in Asia and the
 

Pacific: Experience and Prospects. Nairobi: UNEP.
 

U.N.E.P. 	 1979. Rural Development: Issues and Approaches for
 

Technical Cooperation. Evaluation Study No. 2, June 1979.
 

U.S. 	AID. 1982. "Energy, Forestry and Natural Resources
 

Activities in the Africa Region." Bureau for Africa, July
 

1982.
 

U.S. AID. 1982a. "Proceedings of Workshop on Energy, Forestry
 

and Environment." Volume II. Discussion Paper/Case
 

Studies. Bureau for Africa. April 1982.
 

U.S. 	AID. 1980a. International Conference Proceedings: Rural
 

Development in the 1980s. Office of Rural Development and
 

Development Administration, February 1980.
 

U.S. AID. 1980b. "Environmental Design Considerations for Rural
 

Development Projects." October 1980.
 



- 56 -


U.S. AID. 1979. Environmental and Natural Resource Management
 

in Developing Countries: A Report to Congress. Vol. I.
 

February 1979.
 

U.S. AID. 1978. "People's Participation in Rural Development in
 

Nepal." Report of Seminar Cum Workshop. July 24-26, 1978.
 

U.S. AID. 1977. Creating Rural Employment: A Manual for
 

Organizing Rural Works Programs.
 

U.S. 	AID. 1976. "Proposal for a Long-Term Comprehensive
 

Development Program for 
the Sahel: Major Findings and
 

Programs," Report to the U.S. Congress. 
April 1976.
 

U.S. 	Department of Agriculture. 1959. "What Is A Conservation
 

Farm Plan?" U.S. Soil Conservation Service. Leaflet No.
 

249.
 

Uphoff, 	Norman. 1980. "Developing Local Capacity for
 

Infrastructural, Social, and Resource Development in the
 

Rural Sector." In U.S. AID, 1980a.
 

Walls, James, ed. 1982. Combating Desertification in China.
 

Nairobi: UNEP.
 

Waterbury, John. 1982. 
 "Riverains and Lacusti-nes: Toward
 

International Cooperation in the Nile Basin." 
 Research
 

Problem in Development Studies. Discussion Paper, No. 107,
 

Woodrow Wilson School, Princeton University. September
 

1982.
 

Weber, Fred. 1981. 
 "A Reforestation Project in Algeria--What It
 

May Mean to Future Forestry and Conservation Activities in
 

Sub-Saharan Africa." Washington, D.C.: 
 U.S. 	AID.
 



- 57 -


Weber, Fred R. 1977. Reforestation in Arid Lands. Washington,
 

D.C.: VITA Publications, Manual Series Number 
37E.
 

Widstrand, Carl. 
 1978. The Social and Ecological Effects of
 

Water Development in Developing Countries. 
Oxford:
 

Pergamon Press.
 

Wilkenson, R.G. 1973. Poverty and 
Progress: An Ecological Model
 

of Economic Development. London: Methuen & Co.
 

Winterbotton, Robert H. 1980. 
 "Reforestation in the Sahel:
 

Problems and Strategies." 
 Paper Prepared for Presentation
 

at the African Studies Association Annual Meeting,
 

Philadelphia, October 15-18, 1980.
 

World Bank. 1983. "Brazil: An Interim Assessment of Rural
 

Development Programs for the North ast. 
 A World Bank
 

Country Study. Washington, D.C.: World Bank
 

World Bank.. 1981. Accelerated Development in Sub-Saharan
 

Africa: An Agenda for ACTION. Washington, D.C.:. World
 

Bank.
 

Wunsch, James S. 1980. 
 Renewable Resource Management,
 

Decentralization and Localization in the Sahel: 
 The Case of
 

Afforestation. October 9, 1980.
 

Zimmerman, L.J. 1965. 
 Poor Lands, Rich Lands: The Widening
 

Gap. New York: Random House.
 


