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Introduction 
Each year the forest recedes a little farther up the hillsides, and each year more soil washes away. The locale may be the Himalayan foothills of Nepal, the uplands of Honduras, or the islands of Luzon or Mindanao in the Philippines. The process at work is by now a familiar one, the subject of both scholarly studies and innumerable media accounts. 1 Impoverished peasant cultivators, impelled by physical scarcity of land or by institutional barriers that keep them from more easily cultivable land, are trying to make a living by bringing new land into production. 

The land they are clearing is marginal, in several senses of the word. It rarely yields a bounteous crop, and its meager production tends to decline over time as topsoil and nutrients are lost. Cultivation on the slopes is inconvenient, sometimes even dangerous, to the farmers. The loss of forest cover reduces wood supply, diminishes wildlife numbers and diversity, and can ultimately change the area's microclimate. Perhaps worst of all are the effects downstream -- higher floods, silted hydroelectric reservoirs, clogged irrigation works. The poor farmers are at once mortgaging their own future and imposing substantial economic costs on others. 

The details of this process of resource misuse, environmental degradation, and impoverishment obviously vary greatly from place to place, due to physical, social, and institutional factors. 2 But common to a diversity of specific situations are links that tie together resource use, environmental quality, and economic development, and that tie the resource-use system to inequalities in the distribution of income and resource ownership. The links may be relatively simple, as in the case of the peasant farmers too poor to 
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conserve resources for tomorrow and with no incentive to mitigate the externalities they impose on others. Or they may be very complex -- as we find when we demonstrate how achievement of higher incomes by the rich can increase environmentally destructive behavior by the poor. Many of the links in some way involve rural land use, whether for agriculture or forestry. These links and their relationship to public policy make up the subject of this book. But we suspect that similar mechanisms could be discovered in urban and industrial development, energy supply and consumption, and national choices involving trade, technology, and sectoral subsidies. 

Some of the ground we cover will be familiar; it is difficult for any wellinformed person to be unaware of the Third World's resource and environmental crisis, whether it takes the form of deforestation, soil erosion, or rampant pollution. In the course of this book, we will document the extent of this crisis and set forth the many ways in which it manifests itself. But our purpose goes well beyond that. 

First, we want to integrate recent thinking about resources and environment into the mainstream of development theory. Over the years society has learned many lessons about how to promote development and researchers and practitioners have created an enormous body of hard-won knowledge. It would be most unfortunate if resources and environment, which in the real world have such complex links with the overall development process, are not clearly placed within this larger theoretical context. This leads us very directly to looking at the distribution of income. Since the early 1970s, income distribution -- particularly the share of income going to the very poor -- has become an explicit focus of development policy. Encouraged in great part by the World Bank's emphasis on the alleviation of "absolute poverty," concern for distribution has affected the allocation of development budgets at both national and international levels. Distribution has also become an important focus of the theoretical and empirical literature on development. This literature has indicated that income distribution is not only an effect of development but is in many cases a determinant of both levels and patterns of development. 

We will argue in this book that distribution is central to resource and environmental management as well. For example, the distribution of income determines how individual decisionmakers compare future consumption to current consumption and thereby helps determine the rate at which they will consume resource capital. The distribution of ownership rights to income-producing assets, such as cropland and forests, is crucial 
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not only to the determination of absolute and relative incomes but also to how these assets are managed. The distribution of management authority among individuals, governments, and community institutions is critical to resource allocation. In many cases, the effective lack of management authority leads to a "tragedy of the commons" in which forest, soil, or wildlife resources are used at unsustainable rates and thereby destroyed. When we consider the many links between resources/environment and development, distribution regularly appears as a key mediating factor. Therefore, in relating resources and environment to development theory it appears worthwhile to look with particular care at the theory of income and asset distribution. 

Second, we want to emphasize the role of public policy, reflecting our conviction that development can be promoted or retarded by public institutions. These institutions subsidize certain activities or products and tax others, ration access to physical resources or to markets, regulate private business, and engage in investment and production through state-owned enterprises. Surely public policies must have a great deal to do with why resource-rich countries fail to develop, while other nations take fuller advantage of much more modest endowments. We will argue in this book that the policies that matter are not merely resource and environmental policies, but a much broader policy set, including policies on income distribution and asset ownership. 

We adopt the analytic approach of the policy sciences to explain why current styles of resource-based development so often produce little economic growth and negative environmental and distributional consequences. The policy sciences approach emphasizes the policy process, rather than outcomes alone. 3 There have been a number of recent studies of political and institutional factors in resource management, both in the United States and other developed countries and, increasingly, in the Third World. 4 Our study is the first, however, to apply a formal policy process framework to resource management in developing countries. 

Reflecting both the policy sciences approach and our own somewhat practical bent, our object is not to outline a set of ideal policies and leave others to worry about the realities of implementation. The policy sciences approach gives equal attention to policy formulation and to policy implementation. In the Third World, implementation difficulties are often particularly prevalent, and in many instances one might identify a serious "implementation gap." The implementation gap is the complex of obstacles that makes it extremely hard for the institutional system to obtain 
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results even after a problem has been correctly diagnosed and a sensible policy has been framed. It includes such familiar pitfalls as political rivalry, regional and ethnic jealousy, bureaucratic ineptitude, and outright corruption. We believe that institutions matter -- and so do the human beings who run them. Therefore our attempts at policy analysis will include a heavy dose of institutional analysis and concern for how policies actually are implemented. 

The Theory of Economic Development 
Early post-WWII thinking about economic development emphasized growth in per capita income as the primary objective of development efforts. Early development theorists were not oblivious to world poverty but generally believed that it could best be alleviated within a setting of sustained overall income growth. Basing their expectation largely on the experience of Western industrial countries during the nineteenth century, development theorists anticipated that the operation of labor markets would ensure that the benefits of increasing per capita GNP would automatically "trickle down" to the poor. Even if trickle-down failed to occur or took place only slowly, it was thought, economic growth would enable governments to provide services to the poor. 

As development theory evolved, there was a series of emphases on specific ways to achieve income growth -- physical capital, human capital, food self-sufficiency, basic needs, appropriate technology, export promotion, and high technology. 5 During the 1970s, in part due to the ceaseless emphasis on the subject by World Bank President Robert S. MacNamara, new attention was paid to equitable distribution of income as a parallel and in many ways coequal goal of development ( MacNamara 1973; Chenery 1974). Distinctions were made between the relatively poor, defined as those receiving less than a specified level (often one-third) of national per capita income, and the absolutely poor, often defined on the basis of inadequacy of nutritional intake. Through the 1970s, the World Bank increasingly directed both concessional. and market-rate lending to the poorer countries and to types of development projects, such as rural development, that were intended to benefit low-income populations ( World Bank 1983). This emphasis on poverty alleviation was also adopted by other development institutions, including the U.S. Agency for International Development (USAID). 

During the 1980s, attention has turned to natural resources and the 
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environment. It is argued that abuse of these endowments is not only harmful in its own right, but can ultimately constrain income growth. Forests, watersheds, grasslands, and fisheries provide important flows of economically valuable services, particularly vital in countries with large rural populations. One observer has called these renewable resources "the often-forgotten underpinnings of much economic activity" ( Eckholm 1986, 7). 

Sustainable Development 
The slogan "sustainable development" has been coined to bring attention to the role of resources and environment in economic development. As a slogan and a symbol, sustainable development has taken on many connotations and implications. From our perspective, however, it is useful to begin by defining the term analytically, and only then sketch out its history as a slogan. 

Sustainable development can be defined most generally as the development path that maximizes the net long-term benefits to mankind. Thus sustainable development is not merely the maximum exploitation of a particular resource for an indefinite period of time (or "maximum sustainable yield," to use the forestry term). That strategy would not necessarily yield the greatest benefit; it does not permit drawing on the natural resource endowment (or converting that endowment) in order to increase reproducible capital or employment opportunities that might, in some circumstances, produce greater long-term benefits. The idea of a sustainable yield forever is not even theoretically meaningful for exhaustible resources. Thinking about sustainable development requires thinking about the possibilities of reconstituting the resource base; about shifting from reliance on one resource to another; about converting part of the natural resource base into other forms of wealth and capital. In short, thinking about sustainable development requires thinking comprehensively and, when it comes to resource management, acting comprehensively. Thus the idea of sustainable development is an inherently complicating element in determining a natural resource exploitation strategy; such a strategy must go beyond the natural resource base to analyze the pace and purposes of using the capital generated from the natural resource endowment. 

Therefore it is rather curious that it was largely the environmentalists who invoked sustainable development to argue that while resource abuse can severely limit development, wise use of resources and safeguarding the free 
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services provided by environmental systems can actually spur the overall development process. From their perspective, sustainable development legitimizes conservation by casting it as the guardian of long-term growth potential. It is for this reason that the idea of sustainable development has been embraced by the worldwide environmental movement, which is manifested through thousands of nongovernmental environmental organizations (NGOS in United Nations parlance) in both developed and developing countries. 

Yet sustainable development has also been widely adopted in rhetoric and often in practice by a variety of development institutions. For them, the concept legitimizes development, by a) defining the ultimate objective as a net long-term benefit for mankind (and not in terms of preserving particular natural systems for the sake of such preservation); and b) emphasizing that development, a reasonable degree of conservation, and careful husbanding of natural resources are all compatible. Sustainable development thinking is influencing both environmental policy and development policy. 

The concept of sustainable development arose virtually simultaneously with the increase in public interest in the Third World's environment. At the United Nations Conference on the Human Environment, held in Stockholm in 1972, it was widely believed that there would be a split between the developed nations, seen as willing to accept somewhat slower economic growth in exchange for environmental protection, and the developing countries, expected to want growth at any price. But the split was effectively contained by Western environmentalists' endorsement of the need for Third World economic development and continual reference to the argument that continued development was necessary to finance environmental protection. 6 Barbara Ward and Rene Dubos, in preparing the book associated with the conference, devoted three of fifteen chapters to the developing regions, with much of the text devoted to problems of development as well as traditional environmental concerns. "It is not difficult..., " they wrote, "to understand the driving dedication of governments in developing countries to get their peoples out of a trap of poverty more locked and complicated than any experienced in earlier times" ( Ward and Dubos 1972: 147). 

A milestone in the creation of both the concept of sustainable development and the environmental NGOS' commitment to the concept was the 1980 publication of the World Conservation Strategy ( International Union for the Conservation of Nature and Natural Resources 1980). The Strategy was a product of the International Union for the Conservation of Nature and 
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Natural Resources (IUCN), a prestigious international scientific organization based in Switzerland; the World Wildlife Fund, an important environmental NGO; and the United Nations Environment Programme.The authors of the Strategy argued that "humanity's relationship with the biosphere...will continue to deteriorate until a new international economic order is achieved...and sustainable modes of development become the rule rather than the exception"( IUCN 1980, 1). The Strategy then asserted that among the prerequisites for sustainable development is the conservation of living resources, a process involving three specific objectives: 

	a. 
	to maintain essential ecological processes and life-support systems; 

	b. 
	to preserve genetic diversity (the range of genetic material found in the world's living organisms); 

	c. 
	to ensure the sustainable utilization of species and ecosystems. 


The first two of these objectives are preservation-oriented; they express limits on development strategies. Even with respect to these, however, the Strategy tended to describe benefits in human-centered, sometimes even economic, terms. For example, it pointed out the role of ecosystems in cleansing pollution and recycling nutrients, and the importance of preserving gene pools to improve strains of cultivated crops. Ignoring the preservation objectives, the Strategy contended, could threaten "human survival and development" and "the security of the many industries that use living resources" ( IUCN 1980, 1). 

The last objective, however, was what really put environmental considerations (and the environmental NGOS) into the center of the economic development debate for the first time. The Strategy began its discussion of sustainable use not with an admonition to limit development but with an endorsement of the need to develop in order to be able to conserve: "Probably the most serious conservation problem faced by developing countries is the lack of rural development." This was followed by a quite startling offer: "This section [of the Strategy document] recommends means of helping rural communities to conserve, as the essential basis of the development they so sorely need." As conceived in the Strategy, environmental and resource considerations were not merely constraints on development, but sources of development. 

After its initial publication, the Strategy was reprinted in several countries and translated into several languages. Its release was followed by the preparation of a large number of "national conservation strategies" that 

-7- represented attempts to apply its principle of development through conservation to a wide variety of specific situations. At least twelve national conservation strategies have been prepared to date, representing countries as diverse as Great Britain, Nepal, Australia, and Zambia. An additional thirty-nine are reported to be in preparation ( World Resources Institute 1988; for example, see Johnson 1983; Government of Australia 1984; Bass 1987). The prominence of sustainable development in a number of reports issued by environmental organizations in developing countries indicates the eclipse of the presumption that the Third World cannot afford to worry about the environment and natural resource abuse. 

This new interest in sustainable development was accompanied by an increasing sophistication among scientists, government environmental officials, and NGO activists in understanding the scope of interactions between environment and development. For the first time, significant attention was paid to industrial and urban pollution in developing countries, as well as the more traditional issues of soil erosion, water supply, and wildlife. In 1984, the International Chamber of Commerce and the United Nations Environment Programme sponsored a World Industry Conference on Environmental Management, with representation from both the business and environmental communities. The industrial accidents that occurred in Mexico City; Cubatao, Brazil; and Bhopal, India that year underlined the new set of environmental issues that were arising as developing countries around the world developed substantial industrial sectors and huge urban population concentrations. 

In 1987, the World Commission on Environment and Development, established by the United Nations and chaired by Norwegian Prime Minister Gro Harlem Brundtland, issued a report calling for "global sustainable development" ( World Commission on Environment and Development 1987, 343). Like the World Conservation Strategy, the Brundtland Commission asserted that environmental protection and economic growth were compatible, even mutually supporting, objectives. "The Commission's overall assessment," the report contended, "is that the international economy must speed up world growth while respecting the environmental constraints" ( World Commission on Environment and Development 1987, 89). 

Sustainable development has quite recently attained considerable respectability in the international development community. The World Bank, pressured by U.S. environmental groups and counseled by the Brundtland Commission to make "a fundamental commitment to sustainable develop- 
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ment," has increased its environmental analysis staff and is preparing an environmental issues paper for each of the countries in which it operates ( World Bank 1988). Bank President Barber Conable has noted that in 1988 one-third of all Bank projects contained specific environmental components ( Conable 1989). International aid agencies and private groups promoting Third World development have endorsed sustainable development, and focus increasingly on identifying projects -- such as afforestation and watershed rehabilitation -- that are specifically intended for environmental improvement. The head of the Overseas Development Council recently endorsed the "current rethinking" that "environmental preservation does not have to be seen as a trade-off for the elimination of poverty in the Third World. Instead, integration of these twin issues will be central to the global agenda in the 1990s" ( Sewell 1989). The president of the American Agricultural Economics Association recently noted that sustainable development is a concept "that is increasingly guiding environmental policy and, to a lesser extent, agricultural, economic and development policy." She notes that sustainable development challenges the agricultural economics profession "[to reconsider] questions that neoclassical economists have tended to neglect" ( Batie 1989). 

The focus of many advocates of sustainable development goes beyond systems of nature." Such people and organizations -- both in developed countries and in the Third World -- tend to have deep sympathy with the alleviation of absolute poverty; a tendency to favor small-scale, locally controlled development projects and the coevolution of appropriate social structures ( Norgaard 1981); and an understanding that sustained increases in per capita income are necessary for social progress and even for longterm environmental protection. A statement released by a group of NGOS in conjunction with the 1989 World Bank Group annual meeting in Washington, D.C., clearly expresses this multiple agenda. The groups noted that the current global state of affairs, which "threatens the well-being of not just people, but all life" reflects not only the "lack of proper maintenance of life-giving ecological systems" but also "lack of equal distribution of the world's resources -- both among and within nations..." The statement expressed concern with the "nature of the economic development process that is directly responsible for a deepening poverty, severe environmental degradation, the further marginalization of women, children, indigenous people, and other vulnerable groups, and, in many instances the deterioration of basic political, economic, cultural, and social rights" (Anonymous 1989). 
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"Sustainable development" is in many ways a catchphrase whose breadth makes it susceptible to many definitions and which can be appropriated by quite diverse groups. Nevertheless, a substantial proportion of the identification with the concept comes from individuals and groups concerned not just with environment but with human economic progress, poverty alleviation, and the empowerment of excluded groups. Reflecting this multifaceted concern, we propose to define sustainable development as 7a process of development that achieves the following goals: 

	a. 
	high per capita consumption sustainable for an indefinite period, which implies, among other things, an optimal rate of use of natural resources over time; 

	b. 
	distributional equity; 

	c. 
	environmental protection, including protection of biological diversity and the continued functioning of complex natural systems; 

	d. 
	participation of all sectors of society in decisionmaking. 


Thus the fundamental problem for sustainable development, as we define it, is: How do we achieve economic growth with equity and participation while wisely using natural resources and preserving the environment? 

Our hypothesis is that the individual components of the sustainable development agenda are interrelated, and that all depend on having appropriate public policies. The new attention paid to environment and resources will be most effective, even in terms of achieving high per capita consumption, if we simultaneously try to improve distributional equity and promote participation. Our "bias for hope" (to use Albert Hirschman's phrase) is not only that better resource and environmental management can promote income growth, but that appropriate policies can allow us to move toward all our goals simultaneously. Rather than trade-offs, we are blessed with complementarities. 

Policy Process Weaknesses in Responding to the Need for Sustainability 
When natural resource policies have tried to cope with the need for sustainability, government and policy performance have often been very poor. While it has been argued that the very origin of government was based on the need to control natural resources -- whether the waters of the Nile or the Tigris-Euphrates or the carefully terraced agriculture of highland Peru -- it seems abundantly clear that conventional governmental structures 

-10-
are not adept at transforming natural resource use in sustainable ways. We believe that this inadequacy stems from several weaknesses inherent in the conventional policymaking process (see table 1 ). 

If sustainability means paying attention to future as well as present benefits of resource exploitation, then the well-known phenomenon of the politician's short-term time horizon becomes a central problem. Intergenerational concerns are difficult to address because future generations cannot be directly represented. Future generations are, in a sense, the "new colonials"; decisions that governments make today determine the resources available to those who come after ( Bock 1967). The problem goes far beyond politicians and politics: the conventional governmental apparatus also lacks a built-in incentive to focus on long-term sustainability. The traditional government agency that oversees highway or bridge construction, or allocates financial resources to agriculture, has little institutional interest in the sustainability of any given resource-using venture. Long before a given venture proves to be unsustainable, that agency has gone on 

	Table 1 Characteristics of the Conventional Governmental Policymaking 
Process and Requisites for Pursuing Sustainable Development 
Typical characteristics of 
policymaking 
	Sustainable development needs not well served 
by those characteristics 

	Short time horizons 
	Emphasis on long-term net benefits 

	Lack of long-term project-specific 
	Incentives to focus on long-term sustainability 

	accountability 
	Incentives to incur only moderate risks 

	Functional fragmentation 
	Analytic comprehensiveness to assess net ben- 
efits 

	
	Coordination to balance activities to maximize 
net benefits and ensure sustainability 

	Weakness of development planning 
	Emphasis on long-term net benefits 

	
	Analytic comprehensiveness to assess net ben- 
efits 

	Centralization 
	Adaptiveness 

	
	Micro-level knowledge to ensure sustainability 

	
	Coevolution of local social systems 

	
	Participation 
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to administering other projects, setting other policies, or spending other monies. If the ministries of public works and agriculture will survive regardless of whether a given cultivation strategy, resettlement venture, dam, irrigation system, or plantation is ultimately successful or unsuccessful, then there is little connection between sustainability and the incentive structure facing that ministry. 

The development planning function -- the single most future-oriented and potentially comprehensive analytic function in government -- has been notoriously weak in developing countries. To be sure, we must acknowledge the absurdity of expecting development planning to produce definitive, binding five-year plans that need no midstream modifications. But we must also judge the more realistic and modest potentials of planning -namely focusing greater attention on future impacts and requiring that technical analysis be applied whenever significant policies are being formulated -- as being largely unfulfilled when it comes to natural resource policymaking. 

Sustainable development's emphasis on net long-term benefits also reveals why conventional governmental structures often fare poorly. The sum total of direct costs and benefits of natural resource use plus the less direct externalities cuts across the functionally specific mandates of the standard governmental agency. Whether in calculating the net benefit (a formidable analytic challenge) or administering programs and projects so as to find the balance that yields the greatest net benefit, the fragmentation of government into functionally specific entities typically pits one agency against another in the rivalry of "bureaucratic politics." This rivalry is completely divorced from the goal of seeking the proper balance of resource use, resource conservation, employment, population distribution, and other factors that would have to be struck for the greatest net benefits to be pursued. 

The natural resource transformations explored in this volume are necessarily bolder than the usual maintenance efforts of government to continue to regulate resource uses, maintain order, deliver the mail, and so on. Boldness is often commendable -- "nothing ventured, nothing gained" -but the key question is whether those who decide that society ought to undertake a given risk are themselves subject to, or at least accountable for, that risk. Yet the governments of most developing countries are typically highly centralized, such that the decisions on natural resource use are largely made by people who are subjected to neither the direct costs and benefits nor the externalities of the projects they launch. Thus mechanisms 
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are typically lacking to "internalize" the risks of such projects to those who make the decisions. Many initiatives to transform the natural resource endowment or its uses reflect an inordinate "Pollyanna optimism." They are often also presented as benefiting everyone, and producing indirect costs for no one ("Pollyanna optimality"). Therefore projects that are excessively risky to ecosystems and people remote from the capital often go unchecked by officials who bear little risk or accountability. Indeed, the more remote the site of the project, the less political risk and accountability faced by the centralized government. 

The divorce of project- or program-specific risks from the risks faced by political leaders often leads to the following pattern. A flamboyant endowment-transforming initiative is launched because of its political attractiveness. As the initiative unfolds, serious flaws are revealed, especially in unanticipated consequences that escaped notice by the cursory and fragmented analytic effort undertaken prior to launching the project or program. However, the initiative is maintained because of the political risk to the leaders if it were ignominiously abandoned or even modified. This pattern denies resource management of the necessary adaptiveness that sustainability requires. 

Centralization also means that natural resource policymakers, typically far removed from the ecosystems under their control, lack intimate knowledge of the constitution and operation of these ecosystems. Insofar as sustainability depends on how people and resources mesh on the "microlevel," decisions made at the center are prone to the error of endorsing plans that appear to be sustainable on paper but fail in the field. 

Finally, centralization is often at odds with the coevolution of social systems to cope with changing situations. Organizing takes time, energy, and resources, and therefore in poor countries typically occurs only when it is justified by the organization's capacity to control outcomes. When centralized government dominates over decisionmaking -- and especially when it controls financing -- local organizing tends to languish, and thus the communities in direct contact with the resource endowment may fail to develop their own capacity to sustain their uses of the natural resources (for example, to deal with common property in a disciplined and equitable manner). 

These typical shortcomings of government policymaking should not be cause for despair. Indeed, it is heartening that many failed natural resource initiatives can be traced to faulty policymaking procedures and structures that can be remedied. While the conventional approaches to natural 
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resource policymaking may have serious weaknesses, there are unconventional structures and procedures that offer considerable hope. Throughout this volume, we encounter such approaches: river valley authorities designed such that policymakers have a stronger institutional interest in the long-term sustainability of the valley's ecosystem; successful community organizing to counteract overcentralization; constructive debates between critics and advocates of development projects that permit learning from past mistakes and better accommodation of environmental and equity concerns. We have not one but two levels to approach improving natural resource policy: the substantive content of the policies themselves and the policymaking process through which these policies are developed and applied. This book examines both levels and the connections between them. 

2 
Vicious Circles 
In a seminal book on development theory first published in 1953, Ragnar Nurkse observed that "in discussions of the problem of economic development, a phrase that crops up frequently is 'the vicious circle of poverty.'...It implies a circular constellation of forces tending to act and react upon one another in such a way as to keep a poor country in a state of poverty" ( Nurkse 1953, 4). Nurkse further observed that "fortunately, the circle is not unbreakable. And once it is broken at any point, the very fact that the relation is circular tends to make for cumulative advance. We should perhaps hesitate to call the circle vicious; it can become beneficent" ( Nurkse 1953, 11). 

One has only to consider the most obvious examples of resource misuse or environmental degradation to realize the aptness of the "vicious circle" metaphor. Consider, for example, the tragic story of desertification in the African Sahel. Population growth and the sinking of tubewells in desert oases led nomadic pastoralists to build up flocks of sheep and goats. As the ratio of animals to biomass increased, the ability of the grasses and shrubs to reproduce themselves began to fall. Yet grazing pressure continued because the marginal return to an additional sheep or goat was still positive, though sharply declining. The damage to vegetation became severe, even irreversible. Animals and people began to starve. 

The same sort of circular process of degradation is taking place worldwide among farmers practicing swidden or slash-and-burn agriculture. Traditionally, swidden cultivation has involved clearing small plots of forestland, perhaps two to three hectares at a time, burning to release 

-17
nutrients locked up in vegetation, cultivating row crops for a few years until the soil's fertility has been exhausted, and then abandoning the land to recover in a long "forest fallow" period. Studies (for example, UNESCO 1983) have shown that the swidden system may well be the most economically efficient way for a sparse population to obtain income from a tropical forest. But as the ratio of people to land has increased, swidden cycles have steadily shortened; for example, in India, a survey of the extensive literature reveals the generalization that the swidden cycle has been reduced to three to six years, compared with twenty to thirty in the past ( UNESCO 1983, 1: 47). The shortening of the cycle greatly reduces the land's ability to regenerate, either in terms of soil nutrients or in terms of the quality of the forest that can grow up. This can have a serious impact on the income prospects of the cultivator. For example, in Peru one researcher observing the shortening of forest fallow periods predicted that "[a]griculture without chemical fertilizers will then not be possible for many decades" ( Smith 1987, 34-35). As in the case of desertification, the more the poor try to maintain their present level of income, the more they foreclose income opportunities in the future. 

These two examples, though very important on a world scale, show only some of the simplest of the many vicious circles uniting resources, distribution, and development. Moreover, because they have the rural poor at their center, they might be taken to imply that the peasant cultivator is in some way to blame for their creation. Nothing could be farther from the truth. We believe that even these simple circles are bound up in a very complex web involving income shares of the rich and their attendant investment and consumption behavior, national and regional development policies, the nature and distribution of property rights, and the way in which large-scale development projects are designed and financed. The observable resource-degrading behavior by the poor is in most cases symptomatic of a larger system gone awry. 

In this chapter, we will use the circle metaphor to show the complex interrelationships among four key aspects of sociophysical production: economic production, the distribution of income, natural resources, and the environment (see figure 1 ). Each aspect deserves some elaboration. 

Economic production is the level, source, and composition of the goods and services produced by the economy at any point in time. It includes the sectoral makeup of the economy (for example, the portion of GDP originating in agriculture), the degree to which production is export or national 

-18-
Figure 1 Aspects of Sociophysical Development 





market oriented, the scale of enterprises, the division of production among state and private enterprises, and the degree to which production is capital or labor intensive. 

Income distribution includes the functional distribution (i.e., how much to labor and to capital), the size distribution among recipients of different income levels (including the incidence of absolute poverty, however defined), the distribution of in-kind income such as government services or the enjoyment of environmental quality, and the regional distribution. As used in our analysis, this aspect includes such distribution-related attributes as savings and investment propensities associated with various income classes, and the ability of various groups to improve their education and health ("human capital formation"). 

Natural resources include a wide variety of tangible natural endowments, including land, water, timber, and minerals. Resources may be renewable (timber) or nonrenewable (fossil fuels). Resources generally 
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require some form of human manipulation (for example, harvesting timber, mining ores, or channeling water) before they become economically useful. Among the salient aspects of natural resource use are the processes of exploration, exploitation, processing, use, and disposal of residuals. 

Environment refers to the natural systems that provide the background or surroundings for human activity. Environmental systems encompass a broad range of geophysical and ecological systems, including meteorological systems, forest ecosystems, and watersheds. They are assessed in terms of environmental qualities, such as air and water purity, visual amenity, biological diversity, and the capacity of watersheds to control floods and erosion. The environment provides some useful services without human manipulation -- for example, scenery, flood control, carbon absorption through photosynthesis, and wildlife habitat. However, other benefits provided by environmental systems do require human action -- for example, the timber and water that we have already defined as natural resources. 1 
Figure 1 shows each of the four aspects connected together by arrows representing bidirectional relationships. Obviously, some of these relationships will be stronger than others. Let us consider some of the most important simple relationships, then go on to more complex circles involving three or four aspects and complicated two-way linkages and feedback loops. 

Some Simple Relationships 
First, consider what might appear to be the most obvious of vicious circles, one which links national economic production to natural resources. A country attempts to increase production by exploiting its resources -- a tropical timber resource, for example. But, as has happened so many times around the world, the resource is used inefficiently. In many tropical timber-harvesting operations, for example, less than 10 percent of the available woody material is taken from the forest. As a result of this rapid and partial exploitation, the timber is soon depleted and the country is no better off than before. If one considers environmental benefits that had been provided by the uncut forest, such as watershed services and wildlife habitat, the country is arguably worse off. 

Burns ( 1986) refers to this sort of exploitation as "treadmill deforestation," which he distinguishes from the sort of "runway deforestation" that leads to a Rostovian takeoff into sustained economic growth. In the treadmill variety, forests are exploited without contributing to develop- 
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ment; in runway deforestation, forest capital is converted to some other, more productive form. 

Looked at from the perspective of capital formation, many instances of apparent waste in the historical development of natural resources turn out to be economically rational. For example, the cutting and burning of the great forests of the eastern U.S. and of central Europe during the course of settlement "wasted" great quantities of wood, yet paved the way to agricultural land use and greater national development. One can also find developmental value in the depletion of England's forests for smelting charcoal, the depletion of the iron ores of the Mesabi Range, and the exploitation of the petroleum reserves of Venezuela. 

Why is the current exploitation of the Third World's natural resources resulting in so little long-term development? The answer appears to lie in three aspects of resource management. First, in many cases no person or institution takes responsibility for managing the resource. Timber, water, fish, game, and other valuable resources are frequently available as "open access commons." In some circumstances this situation gives the users an incentive to appropriate as much as possible for themselves without regard for other users or for long-term sustainability ( Hardin 1968). 

Second, government has frequently claimed responsibility for managing resources without having clear management goals or adequate implementation capacity. This contrasts with the historical resource management situation in many developed countries, where relatively effective government institutions stepped in to stop the ravaging of open access commons. 

Third, management of Third World natural resources is hampered by poorly functioning price systems. Optimal exploitation of resources requires that market prices adjust rapidly to depletion in order to signal emerging scarcity. This allows users of scarce resources to respond to slowly rising prices by economizing on their consumption, finding substitutes, or discovering new sources of the same resources. Price responsiveness also allows resource users to make well-informed decisions as to how rapidly they ought to allow the resource to be depleted. Yet these conditions occur only rarely in most developing countries, which are marked by prices largely determined by administrative fiat and an often desperate rush to exploit natural resources to counteract economic stagnation and indebtedness. 

The vicious circle relating development and natural resources is paralleled by a second relationship -- that between development and the environment. Consider this scenario: attempts to increase production create a wide 
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range of environmental externalities, including reduction in biological diversity, soil erosion, watershed damage, depletion of common property fisheries, even such urban environmental problems as crowding, noise, and automobile emissions. These impacts ultimately lead to lower long-run productivity in the economy because of the loss of environmental system services (for example, watershed services) or because direct economic costs are created (for example, emissions of lead from urban automobiles cause serious human health effects.) 

A third simple set of linkages are those that link economic production and income distribution. It is quite clear that the nature and level of economic production influence income distribution -- functional distribution, regional distribution, and size distribution. However, income distribution also affects production. On the supply side, a high level of income inequality inhibits the formation of human capital, as those on the lower end of the distribution suffer from malnutrition, inadequate health care, and the inability to take advantage of educational opportunities. 2 On the demand side, high income inequality prevents the emergence of a mass market for inexpensive locally made consumer goods. The more sophisticated consumption requirements of the rich are more likely to be served either by imports or by locally made goods with a high proportion of imported components. 

The vicious circle that builds on the links between economic production and income distribution looks like this. As development proceeds, income inequality increases. The relatively low income share going to the majority of the population means that they will neither be effective mass consumers nor a very healthy or productive labor force. This may at best result in stagnation and import dependence, at worst in class mistrust or even violence. 

More Complex Vicious Circles 
Having explored these simple relationships and feedbacks, it is possible to describe much more complex interactions, ones which more truly merit the term "vicious circle." Consider the following scenario: attempts to increase economic production result in major inequalities in income distribution, if only temporarily. For example, a policy of rapid industrialization may be financed by forced capital transfers from agriculture through taxes or unfavorable terms of trade. This raises income for urban entrepreneurs 
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and a small class of urban industrial workers, but reduces both relative and absolute incomes for the rest of society. An impoverished peasantry is forced to consume the available natural resources at a very high rate. For example, a growing rural population with no alternative income source is impelled to exploit swidden cultivation at rates so high that the forest recovery cycles are extremely short or nonexistent. This reduces forest product availability in both the short and the long run, causes soil erosion, and contributes to flooding and siltation downstream. 

The continued damage to underlying environmental systems causes peasant incomes to fall still farther, resulting in low savings rates and ever more desperate attempts to use resources to produce current income. Government attempts to deal with the resource and environmental crisis are hindered by the low tax base and the indifference of the richer segments of the population, who do not make their living from agriculture and who can maintain food consumption through imports. In the long run, the inability of peasants to purchase modern sector goods sets a limit on overall national demand, while the increased costs connected with resource and environmental degradation reduces what can be supplied. Overall economic performance is likely to decline. 

Another complex circle involves choices in agricultural investment. In an effort to increase foreign exchange earnings, a country decides to increase the production of high-value export crops (for example, cotton production in El Salvador in the 1960-75 period). 3 This creates new entrepreneurial opportunities which neither the traditional landowning class nor the rural peasantry are fully prepared to exploit. As a result, urban middle- and upper-class individuals with access to capital and technology begin to enter cash crop production. Using both legal and extralegal means, they cancel long-standing peasant land rental arrangements and use rights, creating a mobile, ill-paid seasonal labor force. The higher return to cash crops removes land from food production, raising prices of locally consumed staples. Displaced farmers or share-tenants move to marginal areas, where they clear forests or cultivate erosion-prone slopes. Meanwhile, the new cash crop producers are employing environmentally problematic technologies, such as aerial spraying of pesticides and water diversion schemes. Ultimately, the resulting income inequality causes the product demand and human capital formation effects described previously, while the breakdown of traditional economic ties between landowner and peasant sets the stage for revolutionary struggle. 
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The Mediating Factors 
It should be obvious by now that the links between the four aspects which compose our analytic system are not any sort of fixed technical relationship such as one might find in an input-output table. Rather they are the product of a number of submechanisms, many of them the product of specific institutional arrangements or prior policy choices. We will call these "mediating factors." At least eight of these may be identified: 

	1. 
	The effect of income distribution on population, which in turn affects resource consumption, environment, and the investment required to maintain a given per capita consumption level. Murdoch ( 1980) has persuasively described the mechanism involved: the poorer the parents, the more likely that they will regard children as economic assets (sources of current income, protectors in old age) rather than as economic burdens. Moreover, poverty leads to lower educational levels, lower female labor force participation, and higher child mortality -- all of which tend to increase the rate of population growth (high child mortality tends to lead to higher gross birthrates as families try to ensure that a given number of children survive). Murdoch argues that "the solution to the population problem is to increase the level of economic well-being of the vast majority of families. Aggregate economic growth may not cause this [e.g., Brazil, Mexico ], but economic development with broad participation will.... The economic wellbeing of the poor can also be increased with very little aggregate economic growth if the available benefits are spread evenly across the population" ( Murdoch 1980, 82). It is this somewhat complex mechanism that gives us hope that the Malthusian dilemma of population growth and subsequent resource depletion can be avoided, not through abstaining from economic development but through more equitable development. 

	2. 
	The effect of income distribution on human capital formation. Poverty, as mentioned above, leads to a less educated, less healthy labor force, reducing the long-term potential for increases in production. Low educational levels may also affect resources and environment, by making it more difficult for extension programs to disseminate information about environmental values or resource-conserving production techniques. In general, the entire poverty-ill health-low education constellation may incline people to fatalism and a short time horizon, making them less interested in conservation or in reducing environmental damage. 

	3. 
	The effect of resource access on resource use and on the environment. Access to resources may occur through ownership or through participation 
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	in communal or governmental decisionmaking. Economists have long argued that resources for which clear ownership is established are better managed that those held as commons or for which ownership is uncertain. More recent work by scholars from several disciplines ( U. S. National Research Council 1986; Ostrom 1988; Gardner, Ostrom, and Walker 1989) has uncovered numerous instances of public resources that are managed in sustainable, and often equitable, fashion through effective communal institutions. The clarity and defensibility of property rights, rather than the identity of the owner, seem to be the key factors. Clarity of property rights depends on having good records of property ownership and widespread consensus on who possesses use rights; defensibility depends on having effective courts and police to protect property rights uniformly rather than protecting the privileges of the wealthy. The situation for environmental systems is generally even worse than for resources, because environmental systems tend to be biologically complex, and because it is frequently difficult to exclude users even when they are clearly doing damage. 

In many Third World countries, government is the primary resource owner. Although some government-owned resources are well managed -for example, petroleum deposits in Kuwait -- many are depleted either too rapidly or too slowly. Corruption and inefficiency often keep governments from realizing maximum return from resource exploitation and from efficiently reinvesting revenues for the long-run benefit of the nation. Perhaps the worst case is the all-too-common situation in which government extends theoretical control over a resource, disrupting past communal management arrangements without obtaining effective managerial control. Bromley and Chapagain ( 1984) have documented how this occurred with village forests in Nepal. 

	4. 

The effect of resource access on income distribution. In rural societies in developing countries, access to land, water, and timber is an extremely important determinant of the distribution of family income. Income may be received through resource rents (and occasionally dividends), through wage incomes derived from applying one's own labor to resources, from personal consumption of resource products (such as firewood), and from various kinds of services provided by environmental systems, such as flood control. Rose, Stevens, and Davis ( 1988) provide detailed guidance on modeling the distribution of money resource incomes using input-output techniques. Access to resources also influences savings rates by determining who has funds to save and helps determine the distribution of investment opportunities. Those with secure access to resources tend to be blessed with 
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	greater investment opportunity and more funds to invest than do their brethren without such access. 

	5. 

The pricing of natural resources. Pricing can include subsidies, rates of payment for government-owned resources, existence of monopoly or oligopoly in resource markets, and trade policy. Subsidies may exist for resource production (for example, low tax rates on minerals relative to other commodities) or for resource consumption (for example, subsidized fertilizer). These subsidies can lead to overproduction or overconsumption and are often very unequally distributed. Poor price policies can also lead to pervasive corruption, which misallocates resources and misdirects entrepreneurship. 

	6. 

Technology. Specific technologies often imply certain linkages among the four aspects in figure 1. Technologies may embody a certain scale of production, a specific factor mix (for example, capital intensity or profitability of child labor), a level of management sophistication, a use of resources (for example, energy intensity), and particular environmental externalities. For example, the technology of aerial spraying of pesticides implies certain links with the environment, natural resources, and income distribution that are very different from the alternative pest control technology of crop diversification and the planting of crops that trap or repel pests. Agricultural mechanization has very different linkages from those of an agriculture dependent on draft animals. So-called "appropriate technologies" may be specifically directed to improve income distribution, to minimize environmental externalities, or to make use of specific resources. 

	7. 

Placement. This refers to where people and resources are located spatially. For example, resource use and environmental externalities may be greatly affected by whether poor populations live in the hills, on the plains, or in the forest. In many countries, there has been conscious government policy to move people to areas where resources are more abundant. In some cases (for example, Indonesia and Brazil) this has led to both further impoverishment of the migrants and significant environmental damage. Poor populations may also be involuntarily located where resources are scarce. This frequently occurs when people are displaced by war -- for example, the Ethiopian refugees in the Sudan and Somalia -- or by famine. In South Africa, government-instigated relocation of millions of urban blacks to agriculturally inhospitable "homelands" has created large numbers of desperately poor people and new pressures on resources and the environment ( Iliffe 1987, 260-77). 

	8. 

"Rent-seeking" behavior, the process through which people try to 
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obtain various economic benefits through the political system. Individuals and groups use political influence to obtain subsidized prices, to obtain ownership rights to various resources, or to secure employment. 4 This is the essence of politics and is unavoidable. It has the useful attribute of allowing political allocation to reduce some of the obvious inequities caused by the pursuit of economic efficiency. However, rent-seeking can also create serious distortions in resource allocation, particularly when the favored group is able to obtain some commodity (for example, food or timber cutting rights) at prices far below the true market value. This leads to overuse of scarce resources and can seriously retard economic growth. Unchecked rent-seeking can also have a corrosive effect on the political system itself, as each group eyes suspiciously any project likely to benefit its rivals. Rent-seeking by individuals can easily become corruption, which also tends to erode trust in the system itself. 

Some Virtuous Circles 
The linkages which we have described need not result in vicious circles of resource misuse, environmental degradation, income inequality, and stagnating economic production. As Nurkse ( 1953) observed, the existence of these linkages and feedbacks holds out the promise of beneficial effects as well as negative ones. These include the redistribution of income to the poor, which improves health status and savings potential; improvements in the productive capacity of renewable natural resources, which increases future income streams; and the rehabilitation of natural systems, which increases their output of useful services. A clear task for policymakers is to increase the proportion of these positive movements through the system. McCord ( 1986) uses the term "virtuous cycle," to describe such positive flows -- we rather like the term's Confucian overtones. 

What might constitute a virtuous circle involving our four aspects of sociophysical development? Consider the following: a country institutes policies that promote agricultural development in such a way that benefits are relatively equally distributed among rural people. This creates rural savings that can be mobilized for further development, either rural or urban. Higher rural incomes increase human capital through improved health, better nutrition, and a greater ability to allow children to become educated rather than going to work immediately. Population growth slows as child survival increases and parents are better able to seek security through asset accumulation rather than a large family. Peasant time horizons become 
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extended as immediate needs are not so pressing. Higher incomes produce a market for simple modern-sector goods -- bicycles, radios, clothing. Social cohesion and cooperation increase as it becomes apparent that economic growth benefits the vast majority of people. 

Resource management also improves as rural people obtain the capital needed to intensify production rather than extend it to marginal land. Better education and longer time horizons also help. With pressure on marginal lands reduced, natural systems are better able to repair themselves. As resources and environmental systems are better managed, there are additional positive feedbacks on overall production and on the income status of the poor. 

This scenario of a potential virtuous circle is an appealing one, but perhaps overly rosy. Certainly, not all of the feedbacks will be positive, even if the initial impetus (higher, more equally distributed rural income) is so. Higher incomes can be used to introduce new, environmentally unsound technologies. Peasants may be able to afford pesticides that can be used to poison fish, saving them the time and trouble of mending and casting nets; they may buy more firewood harvested in an unsustainable way or purchase more guns to be used in poaching. Greater demand for modern consumer goods can increase the overall economy's demand for energy; greater housing consumption can increase urbanization of agricultural land. The fact that higher incomes -- even when equally distributed -- do not lead directly to a more environmentally sound economy can be easily seen by referring to the experience of the U.S. and other developed countries. Rich farmers produce erosion as well as poor ones. 

This example, and several others that can be adduced, point to a rather obvious lesson. Virtuous circles are possible and can replace vicious ones. But a positive starting point is only that -- it does not guarantee that all the feedbacks will occur in a positive direction. The right policy structure -with particular attention to the various mediating factors we have described -- is needed to increase the number of positive loops. Neither vicious circles nor virtuous ones are inevitable. 

The nature of these desired policies is readily apparent from our description of the mediating factors. They include policies to direct income toward the poor; policies that encourage investment in renewable resources, such as trees and soil fertility; policies that improve the management of common property resources; and policies that reduce the production of negative environmental externalities. The difficult question, however, is not "What 

-28-
are such policies?" but " How can appropriate policies be formulated and implemented in societies seeking rapid economic development?" 

The succeeding four chapters of this volume attempt to answer this question by analyzing how policies affecting natural resources are made and implemented in several key areas of development promotion: agricultural modernization, plantation forestry, hydroelectric dams, population resettlement projects, and irrigation schemes. The experiences we analyze reveal many key policy errors, many of them made again and again by different policymakers in different parts of the world. The last two chapters examine these errors as part of the policymaking process, demonstrating that each stage of policymaking is accompanied by characteristic pitfalls. It is the very regularity of these errors that gives us hope that bad policies are not inevitable, and that appropriate reforms, not just of policy but of the policy process, can turn vicious circles into virtuous ones. 
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