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General Introduction to the Reader

Today, environmental problems threaten not only natural ecological qualities but
also humanity’s very existence. This collection of readings demonstrates the import-
ance of anthropological theory and practice for solving environmental problems. In
making selections from a large body of excellent work, we searched for highly read-
able articles that touch on the breadth of environmental issues that anthropologists
work on. Our search found that today’s anthropology of the environment is changing
rapidly. Anthropologists are deploying new research methods, new interdisciplinary
collaborations, and new theories to make sense of environmental problems and
people’s responses to them. Given these innovations and the growing size of the liter-
ature, no reader can offer more than a sample. The readings we have chosen address
what we see as the key environmental questions of the 21st century. These include
population growth, economic development and underdevelopment, biodiversity
loss, environmental management, the future of indigenous groups, and the link be-
tween consumption and globalization. In order to tackle these questions, we offer a
mix of practical case studies, theoretical debate, and discussion of moral and ethical
issues.

The first section presents an overview and background of today’s anthropological
approaches to the environment. Students will find that many of the ideas in this sec-
tion reappear, sometimes in new guises, in later contributions. Discussions of theory
continue in the following sections, each of which includes one chapter authored by a
prominent theorist. The sections then include examples of academic and popular
reporting of cases and issues, followed by a polemical piece offering a contrarian pos-
ition, and a paper that gives an ethical reflection.

Investigative pieces offer broad descriptions of environmental problems, often
using aggregate statistics. Case studies of current research and action focus attention
on the specific ways people are working through, or failing to address, environmental
problems. The polemical pieces present opposing information to challenge other con-
tributions, to spark discussion, and provide critical perspective. Finally, ethical dis-
cussions demonstrate that all environmental issues rest on larger questions of social
justice, humanity’s place in the world, and fundamental ideas about what it means to
be human. We hope students will use the ethical arguments to reflect on the moral
underpinnings of their own approach to environmental issues.

In order to fit so much material into an affordable reader, we have abridged the
original publications by as much as one-third. We sought to retain coherence in the
authors’ original argumentation and maintain a narrative flow. We encourage readers,



2 GENERAL INTRODUCTION

intrigued by a particular selection, to return to the paper’s complete version to gain a
better sense of the argument and content.

The reader as a whole demonstrates three themes which link the topical sections.
The first is the diversity of approaches to understanding environmental problems.
People throughout the world face environmental crises. However, environmental
issues are perceived differently by people of distinct genders, social classes, and cul-
tural orientations. People disagree about the content of problems and what they mean
to the groups affected by them. These disagreements deeply affect the ways environ-
mental problems are solved and by whom.

A second theme is the need for creative inquiry that finds possibilities within the
limits of different knowledge structures. If no single approach is a cure-all for envir-
onmental problems, then we might question how far any theory or method can take
us in understanding and resolving a situation. We may find that a theory which helps
in explanation is less useful in the development of practical solutions. We may find a
need for multiple explanatory theories. In any case, rather than view the diversity of
environmental problems and proposed solutions as leading to a stalemate, students of
anthropology will find themselves uniquely positioned to develop creative intellectual
and practical responses to this diversity.

The third theme is the importance of personal action in the face of environmental
problems. Students in the United States are often most familiar with environmental act-
ivism centered on recycling, litter removal, and rain forest protection. Some authors
here point to the need for broader forms of activism, and they make clear suggestions
for change. Other authors propose or imply the need for political solutions. Transpar-
ently or not, an author’s ethical position always informs her or his writing. The read-
ings on morality and ethics should help students link moral positions to the solutions
proposed by other authors. Formulating an effective personal response to environ-
mental problems is difficult, especially as solutions are often depicted as an onerous
number of small tasks (“100 Things You Can Do to Save the Environment”). These
moral and ethical discussions may help students get beyond the dizzying number of
environmental problems and solutions. A belief system puts this mixture in perspec-
tive by allowing for systematic comparison of specific issues and problems.

We believe that a combination of theory, empirical research, and ethical debate
may offer the most powerful anthropological response to environmental problems.
In this sense, we hope these readings serve as tools for students whose concern for
ecological issues pushes them beyond cursory analyses to a more comprehensive
approach.



Section One
I 92

Theoretical Foundations

This section establishes some foundations for studying human-environment issues in
anthropology. Questions of how people modify, symbolize, and adapt to their imme-
diate surroundings have intrigued anthropologists since the discipline’s earliest days.
Recognizing the importance of early 20th-century work, we begin here with Julian
Steward’s work dating from the 1950s, because his ideas have had such an enduring
effect on anthropological approaches to the environment. This selection provides the
outline of Steward’s idea of a “culture core,” those cultural features which articulate
most closely with a specific environment.

Steward’s writing builds on previous debates regarding environmental determin-
ism and “possibilism.” Respectively, determinism and possibilism examined whether
environmental features determined or simply made possible cultural formations. By
the 1950s, most anthropologists subscribed to this latter approach. Nonetheless, deter-
minist ideas persist as researchers explore the extent to which ecologies are malleable
and the extent to which people must adapt to the demands of their immediate envir-
onment. Anthropologists, thus, often focus on the creativity involved in developing
adaptive systems of exploitation. Past textbooks, for example, focused on a series of
adaptations to particular environments (Netting 1986).

Contributions by Emilio Moran and Robert Netting offer two ways to think about
ecosystems and adaptation, two of the key terms cultural ecologists borrowed from
biology. Moran describes how anthropologists borrowed the ecosystem concept from
the physical sciences to assess human populations as a single element within a larger
ecological setting. Practitioners working within this framework evaluated human
impacts by measuring energy flows, or the transformation of solar energy into plant
material, which in turn interacts with a web of animal life. This interest in energy
harkens back to the work of Leslie White, discussed in Section Three, although
ecosystem approaches differ from White’s by using a different definition of energy.
Netting’s understanding of energy, for example, makes sense in light of his broader
and more flexible idea of the ecosystem. Netting focuses on adaptation as a process of
environmental management in which people use skill and experience in creative ways.
Netting introduces ideas of sustainability to the collection and expands notions of
adaptation to include not only adaptation to a physical environment but also to
broader economic systems.

Anthropologists have more recently expanded beyond a focus on local commu-
nities to emphasize these broader political and economic contexts. Contributions by
Conrad Kottak, Virginia Nazarea, and Dianne Rocheleau, Barbara Thomas-Slayter,
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and Esther Wangari reflect on and trace these changes. All these authors call for con-
tinued changes in the objects of anthropological research, as well as the theories that
frame human-environment inquiries. They want to focus attention on power struc-
tures, discourses, and identities in ecological settings. Yet, these authors never set aside
the question of adaptation, a broader comparative and historical perspective, and,
ultimately, the quality of human-environment interactions.

This section’s ethical discussion is by I.G. Simmons, who defines “environmental
ethics.” Simmons then outlines the history of two major ethical positions and their
current manifestations. Simmons establishes a vocabulary that appears in later selec-
tions and one with which students may begin to articulate their own ethical stand-
points.

REFERENCES

Netting, Robert M. 1986. Cultural Ecology, Second Edition. Prospect Heights, IL: Waveland
Press.



Chapter One

The Concept and Method of Cultural Ecology

Julian Steward

Cultural Ecology

Cultural ecology differs from human and social ecology in seeking to explain the
origin of particular cultural features and patterns which characterize different areas
rather than to derive general principles applicable to any cultural-environmental
situation. It differs from the relativistic and neo-evolutionist conceptions of culture
history in that it introduces the local environment as the extracultural factor in the
fruitless assumption that culture comes from culture. Thus, cultural ecology presents
both a problem and a method. The problem is to ascertain whether the adjustments
of human societies to their environments require particular modes of behavior or
whether they permit latitude for a certain range of possible behavior patterns.
Phrased in this way, the problem also distinguishes cultural ecology from “environ-
mental determinism” and its related theory “economic determinism” which are gener-
ally understood to contain their conclusions within the problem.

The problem of cultural ecology must be further qualified, however, through use
of a supplementary conception of culture. According to the holistic view, all aspects of
culture are functionally interdependent upon one another. The degree and kind
of interdependency, however, are not the same with all features. Elsewhere, I have of-
fered the concept of cultural core—the constellation of features which are most closely
related to subsistence activities and economic arrangements. The core includes such
social, political, and religious patterns as are empirically determined to be closely con-
nected with these arrangements. Innumerable other features may have great potential
variability because they are less strongly tied to the core. These latter, or secondary
features, are determined to a greater extent by purely cultural-historical factors—by
random innovations or by diffusion—and they give the appearance of outward dis-
tinctiveness to cultures with similar cores. Cultural ecology pays primary attention to
those features which empirical analysis shows to be most closely involved in the util-
ization of environment in culturally prescribed ways.

From Theory of Culture Change: The Methodology of Multilinear Evolution, ed. Julian Steward. © 1955 by the
Board of Trustees of the University of Illinois. Renewed 1983 by Jane C. Steward. Used with permission of the
University of Illinois Press.



6 JULIAN STEWARD

The expression “culturally prescribed ways” must be taken with caution, for its
anthropological usage is frequently “loaded.” The normative concept, which views
culture as a system of mutually reinforcing practices backed by a set of attitudes and
values, seems to regard all human behavior as so completely determined by culture
that environmental adaptations have no effect. It considers that the entire pattern of
technology, land use, land tenure, and social features derive entirely from culture.
Classical illustrations of the primacy of cultural attitudes over common sense are that
the Chinese do not drink milk nor the Eskimo eat seals in summer.

Cultures do, of course, tend to perpetuate themselves, and change may be slow for
such reasons as those cited. But over the millenia cultures in different environments
have changed tremendously, and these changes are basically traceable to new adapta-
tions required by changing technology and productive arrangements. Despite occa-
sional cultural barriers, the useful arts have spread extremely widely, and the instances
in which they have not been accepted because of pre-existing cultural patterns are in-
significant. In pre-agricultural times, which comprised perhaps 99 percent of cultural
history, technical devices for hunting, gathering, and fishing seem to have diffused
largely to the limits of their usefulness. Clubs, spears, traps, bows, fire, containers,
nets, and many other cultural features spread across many areas, and some of them
throughout the world. Later, domesticated plants and animals also spread very rapidly
within their environmental limits, being stopped only by formidable ocean barriers.

Whether or not new technologies are valuable is, however, a function of the soci-
ety’s cultural level as well as of environmental potentials. All pre-agricultural societies
found hunting and gathering techniques useful. Within the geographical limits of
herding and farming, these techniques were adopted. More advanced techniques, such
as metallurgy, were acceptable only if certain pre-conditions, such as stable popula-
tion, leisure time, and internal specialization were present. These conditions could de-
velop only from the cultural ecological adaptations of an agricultural society.

The concept of cultural ecology, however, is less concerned with the origin and dif-
fusion of technologies than with the fact that they may be used differently and entail
different social arrangements in each environment. The environment is not only
permissive or prohibitive with respect to these technologies, but special local features
may require social adaptations which have far-reaching consequences. Thus, societies
equipped with bows, spears, surrounds, chutes, brush-burning, deadfalls, pitfalls, and
other hunting devices may differ among themselves because of the nature of the ter-
rain and fauna. If the principal game exists in large herds, such as herds of bison or
caribou, there is advantage in co-operative hunting, and considerable numbers of
peoples may remain together throughout the year, If, however, the game is nonmigra-
tory, occurring in small and scattered groups, it is better hunted by small groups of
men who know their territory well. In each case, the cultural repertory of hunting
devices may be about the same, but in the first case the society will consist of multi-
family or multilineage groups, as among the Athabaskans and Algonkians of Canada
and probably the pre-horse Plains bison hunters, and in the second case it will prob-
ably consist of localized patrilineal lineages or bands, as among the Bushmen, Congo
Negritoes, Australians, Tasmanians, Fuegians, and others. These latter groups consisting
of patrilineal bands are similar, as a matter of fact, not because their total environments
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are similar—the Bushmen, Australians, and southern Californians live in deserts, the
Negritoes in rain forests, and the Fuegians in a cold, rainy area—but because the na-
ture of the game and therefore of their subsistence problem is the same in each case.

Other societies having about the same technological equipment may exhibit other
social patterns because the environments differ to the extent that the cultural adapta-
tions must be different. For example, the Eskimo use bows, spears, traps, containers
and other widespread technological devices, but, owing to the limited occurrence of
fish and sea mammals, their population is so sparse and co-operative hunting is so
relatively unrewarding that they are usually dispersed in family groups. For a different
but equally compelling reason the Nevada Shoshoni were also fragmented into family
groups. In the latter case, the scarcity of game and the predominance of seeds as the
subsistence basis greatly restricted economic co-operation and required dispersal of
the society into fairly independent family groups.

In the examples of the primitive hunting, gathering, and fishing societies, it is easy
to show that if the local environment is to be exploited by means of the culturally de-
rived techniques, there are limitations upon the size and social composition of the
groups involved. When agricultural techniques are introduced, man is partially freed
from the exigencies of hunting and gathering, and it becomes possible for consider-
able aggregates of people to live together. Larger aggregates, made possible by increased
population and settled communities, provide a higher level of sociocultural integra-
tion, the nature of which is determined by the local type of sociocultural integration.

The adaptative processes we have described are properly designated ecological. But
attention is directed not simply to the human community as part of the total web of
life but to such cultural features as are affected by the adaptations. This in turn re-
quires that primary attention be paid only to relevant environmental features rather
than to the web of life for its own sake. Only those features to which the local culture
ascribes importance need be considered.

The Method of Cultural Ecology

Although the concept of environmental adaptation underlies all cultural ecology, the
procedures must take into account the complexity and level of the culture. It makes a
great deal of difference whether a community consists of hunters and gatherers who
subsist independently by their own efforts or whether it is an outpost of a wealthy na-
tion, which exploits local mineral wealth and is sustained by railroads, ships, or air-
planes. In advanced societies, the nature of the culture core will be determined by a
complex technology and by productive arrangements which themselves have a long
cultural history.

Three fundamental procedures of cultural ecology are as follows:

First, the interrelationship of exploitative or productive technology and environ-
ment must be analyzed. This technology includes a considerable part of what is often
called “material culture,” but all features may not be of equal importance. In primitive
societies, subsistence devices are basic: weapons and instruments for hunting and
fishing; containers for gathering and storing food; transportational devices used on
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land and water; sources of water and fuel; and, in some environments, means of
counteracting excessive cold (clothing and housing) or heat. In more developed soci-
eties, agriculture and herding techniques and manufacturing of crucial implements
must be considered. In an industrial world, capital and credit arrangements, trade sys-
tems and the like are crucial. Socially-derived needs—special tastes in foods, more
ample housing and clothing, and a great variety of appurtenances to living—become
increasingly important in the productive arrangement as culture develops; and yet
these originally were probably more often effects of basic adaptations than causes.

Relevant environmental features depend upon the culture. The simpler cultures are
more directly conditioned by the environment than advanced ones. In general, cli-
mate, topography, soils, hydrography, vegetational cover, and fauna are crucial, but
some features may be more important than others. The spacing of water holes in the
desert may be vital to a nomadic seed-gathering people, the habits of game will affect
the way hunting is done, and the kinds and seasons of fish runs will determine the
habits of riverine and coastal tribes.

Second, the behavior patterns involved in the exploitation of a particular area by
means of a particular technology must be analyzed. Some subsistence patterns impose
very narrow limits on the general mode of life of the people, while others allow con-
siderable latitude. The gathering of wild vegetable products is usually done by women
who work alone or in small groups. Nothing is gained by co-operation and in fact
women come into competition with one another. Seed-gatherers, therefore, tend to
fragment into small groups unless their resources are very abundant. Hunting, on the
other hand, may be either an individual or a collective project, and the nature of
hunting societies is determined by culturally prescribed devices for collective hunting
as well as by the species. When surrounds, grass-firing, corrals, chutes, and other co-
operative methods are employed, the take per man may be much greater than what a
lone hunter could bag. Similarly, if circumstances permit, fishing may be done by
groups of men using dams, weirs, traps, and nets as well as by individuals.

The use of these more complex and frequently co-operative techniques, however,
depends not only upon cultural history—i.e., invention and diffusion—which makes
the methods available but upon the environment and its flora and fauna. Deer cannot
be hunted advantageously by surrounds, whereas antelope and bison may best be
hunted in this way. Slash-and-burn farming in tropical rain forests requires compara-
tively little co-operation in that a few men clear the land after which their wives plant
and cultivate the crops. Dry farming may or may not be co-operative; and irrigation
farming may run the gamut of enterprises of ever-increasing size based on collective
construction of waterworks.

The exploitative patterns not only depend upon the habits concerned in the direct
production of food and of goods but upon facilities for transporting the people to the
source of supply or the goods to the people. Watercraft have been a major factor in
permitting the growth of settlements beyond what would have been possible for a
foot people. Among all nomads, the horse has had an almost revolutionary effect in
promoting the growth of large bands.

The third procedure is to ascertain the extent to which the behavior patterns entailed
in exploiting the environment affect other aspects of culture. Although technology
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and environment prescribe that certain things must be done in certain ways if they
are to be done at all, the extent to which these activities are functionally tied to other
aspects of culture is a purely empirical problem. In the irrigation areas of early civil-
izations, the sequence of socio-political forms or cultural cores seems to have been
very similar despite variation in many outward details or secondary features of these
cultures. If it can be established that the productive arrangements permit great lati-
tude in the sociocultural type, then historical influences may explain the particular
type found. The problem is the same in considering modern industrial civilizations.
The question is whether industrialization allows such latitude that political democ-
racy, communism, state socialism, and perhaps other forms are equally possible, so
that strong historical influences, such as diffused ideology—e.g., propaganda—may
supplant one type with another, or whether each type represents an adaptation which
is specific to the area.

The third procedure requires a genuinely holistic approach, for if such factors as
demography, settlement pattern, kinship structures, land tenure, land use, and other
key cultural features are considered separately, their interrelationships to one another
and to the environment cannot be grasped. Land use by means of a given technology
permits a certain population density. The clustering of this population will depend
partly upon where resources occur and upon transportational devices. The compos-
ition of these clusters will be a function of their size, of the nature of subsistence
activities, and of cultural-historical factors. The ownership of land or resources will
reflect subsistence activities on the one hand and the composition of the group on the
other. Warfare may be related to the complex of factors just mentioned. In some cases,
it may arise out of competition for resources and have a national character. Even
when fought for individual honors or religious purposes, it may serve to nucleate
settlements in a way that must be related to subsistence activities.

The Methodological Place of Cultural Ecology

Cultural ecology has been described as a methodological tool for ascertaining how the
adaptation of a culture to its environment may entail certain changes. In a larger
sense, the problem is to determine whether similar adjustments occur in similar envir-
onments. Since in any given environment, culture may develop through a succession
of very unlike periods, it is sometimes pointed out that environment, the constant, ob-
viously has no relationship to cultural type. This difficulty disappears, however, if the
level of sociocultural integration represented by each period is taken into account. Cul-
tural types therefore, must be conceived as constellations of core features which arise
out of environmental adaptations and which represent similar levels of integration.

Cultural diffusion, of course, always operates, but in view of the seeming import-
ance of ecological adaptations its role in explaining culture has been greatly over-
estimated. The extent to which the large variety of world cultures can be systematized
in categories of types and explained through cross-cultural regularities of develop-
mental process is purely an empirical matter. Hunches arising out of comparative
studies suggest that there are many regularities which can be formulated in terms of
similar levels and similar adaptations.



Chapter Two

Smallholders, Householders

Robert Netting

Energy and Evolution

The observation that there are two paths that lead to increased agricultural produc-
tion appears to be obvious, even banal, but the labeling of these trajectories as trad-
itional and modern, preindustrial and industrial, Western and non-Western, or even
extensive and intensive, obscures the significant differences and imposes an evolu-
tionary straitjacket on our thinking. Technological and scientific “progress” is an un-
questioned good in manufacturing and distributing commodities, so it must be the
key to “getting agriculture moving,” to relieving human want and removing drudgery.
The “truths” of Western scientific and engineering knowledge are deemed universal,
and only isolation, “peasant conservatism,” illiteracy, and poverty impede their trans-
mission and implementation. Each stage of technological advancement from Stone
Age to Iron Age, from human muscle power to horsepower, from the steam engine of
the Industrial Revolution to the electricity generated by atomic fission, represents an
increased capture of energy.

Cultural evolutionists from Lewis Henry Morgan, Sir Edward Tylor, Marx, and
Engels to Leslie White (1943) never doubted that the discoveries and inventions that
tapped larger sources of energy were the prime engines of change, providing not only
more material goods but a higher standard of living, if only their fruits could be dis-
tributed equitably throughout society. The corollary view was that supplies of mech-
anical energy were practically limitless, and that the efficiency of transforming one
form of energy to another inevitably increased.! Some disillusionment with the side
effects of power-hungry civilizations, the degraded soils, the polluted air and water,
may now have set in, but the conviction that food production has a fundamental call
on energy supplies, and that only a bit of technological rejiggering is needed to spread
the Western pattern successfully to a waiting Third World of peasant farms, dies
hard.?

All energy is not, however, created equal, or equally procreative. Of the funda-
mental physical sources of energy, sunlight, water, land, and labor are all renewable

From Robert McC. Netting, Smallholders, Householders: Farm Families and the Ecology of Intensive, Sustain-
able Agriculture. © 1993 by the Board of Trustees of the Leland Stanford Junior University. With the permission of
Stanford University Press.

10
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over time, but finite in any given period. The technically useful energy of fossil fuels is
both finite and nonrenewable. Food production, always a major user of land and solar
power, is differentially dependent on human labor and on fuel energy in developing
and industrialized countries (Leach 1976: 3). Which factors of production will be used
most freely and which will be conserved depends on their relative costs and benefits.
Where land is plentiful, readily appropriated, and cheap, and where population is
sparse, as on a settlement frontier, or where aridity or mountainous terrain make
ordinary farming techniques marginally productive, the first choice is to economize
on labor with extensive techniques like slash-and-burn cultivation or open-range
herding. This is true regardless of whether we refer to the expansion of Neolithic
farmers into Europe or the establishment of cattle ranches in Brazilian rain forests
(National Research Council 1992: 67—75). If there are few people present and they have
a variety of ways to make a living with relatively little effort, the cost of labor will be
high. For intensification to take place under these circumstances, less expensive
sources of energy will be sought, and there will be a heavy emphasis on increasing
labor productivity, usually by mechanical means (ibid.: 15). With a market that prices
the inputs of labor and fuel energy and the outputs of food, practical economic deci-
sions can be clearly specified. The economically appropriate level of energy use is the
point at which the marginal monetary value equals the cost of the increment of en-
ergy (Lockeretz 1984).

Sustainability: In the Eyes of Beholders and Smallholders

Sustainability is a term that has buzzed rapidly into the popular consciousness trailing
clouds of positive affect, which are also evoked by ecology, conservation, and environ-
mental protection. Sustainability is a prime candidate to be the watchword of the
1990s, and it is increasingly attached to the agroecology of the smallholder. I have
especially emphasized the existence of favorable energy input/output balances on
household-operated smallholdings and the dangers of environmental degradation,
but the concept of sustainability in common usage covers a multitude of values and
goals (Lockeretz 1990; Barbier 1987). Terry Gips (cited in Francis and Youngberg 1990:
4) maintains that “a sustainable agriculture is ecologically sound, economically viable,
socially just, and humane.” In an Agency for International Development concept
paper, sustainability is “the ability of an agricultural system to meet evolving human
needs without destroying and, if possible, by improving the natural resource base on
which it depends” (cited in ibid.: 5). Sustainable production is an “average level of
output over an indefinitely long period which can be sustained without depleting
renewable resources on which it depends” (Douglass 1985: 10). These definitions com-
bine environmental parameters with economic and social characteristics in the
context of changing interactions.

Several dimensions of sustainability, the physical, chemical, biological, and socio-
economig, are identified in the literature (Schelhas 1991), with the degree of emphasis
and analytic detail often depending on the scientific specialization of the investigator.?
There is also a prevailing assumption that traditional cultivators, because of their



12 ROBERT NETTING

low-energy technology, diversified production, small-scale operations, subsistence
rather than market orientation, settlement stability, and lack of manufactured inputs,
will occupy the sustainable end of the continuum, as opposed to commercial and in-
dustrial agriculture. In fact, the presence of these characteristics and their presumed
interaction through time must be demonstrated, especially in the case of intensive
cultivators, who modify the natural environment more profoundly and permanently
than certain other types of land users. Unfortunately, measurements of the following
relevant factors through time are seldom available in the case of either smallholder
systems or large industrial farms:

1. Physical: soil degradation through erosion, weathering, compaction; diminished
water supply, flooding, salinization; depletion of nonrenewable energy sources. Small-
holders’ techniques of terracing, contour mounding, drainage, irrigation, and diking
may in fact be highly developed, and their use of fossil fuels minimal, but environ-
mental deterioration owing to climatic perturbations or gradually increasing overuse
may become apparent.

2. Chemical: decline in soil-nutrient status; decreasing responses to chemical appli-
cations, necessitating higher dosages; buildup of local or regional toxicity from the
residues of fertilizers, pesticides, and herbicides. Rapid population increases among
intensive farmers with no other economic options or the drive to raise production
rapidly for the market may put pressure on resources so great that yields decline.
There are unresolved questions as to whether the high-yielding seeds, chemical in-
puts, and mechanization of the Green Revolution as adopted by many smallholders
will compromise their agricultural sustainability.

3. Biological: loss of biodiversity; declining ecosystem stability and resilience. Only
groups of low-density foragers or shifting cultivators in large natural ecosystems may
pose no threat to biological diversity (Schelhas 1991). Intensive cultivation can replace
natural ecosystems, prevent their regeneration, and cause absolute declines in natural
biodiversity. The substitution of an artificially diversified system of polycultures or
interplanting, integrated crop/livestock regimes, and crop rotation can, however,
increase total yields, while reducing yield variability, insect predation, and weed com-
petition (Altieri 1987; Gliessman 1984). Such systems appear to be biologically more
stable and more energy-efficient than the monocultures characteristic of largeholders.

4. Socioeconomic: providing sufficient sustained economic returns over the long
run on existing cultivated lands so that people can achieve a continuing adequate
livelihood (Schelhas 1991). Since the goals are social and economic, variable cross-
culturally, and potentially changing through time, such sustainability is particularly
difficult to measure objectively (Barbier 1987). Stable production may not be conson-
ant with rising subsistence needs, greater market participation, lower agricultural
prices, or higher input costs.

My emphasis on the process of intensification suggests that smallholders do indeed
adapt to changing population and market forces, and that households have a variety
of off-farm production strategies. This book is, in fact, more directly concerned with
the dynamics of smallholder social and economic systems as they encounter the chal-
lenge of long-term biological sustainability than it is with the physical stability of
such ecosystems. The management choices that the smallholder makes in the light
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of intimate knowledge of the land are unlikely to involve short-range maximization of
production. Farmers who survive must hedge against the uncontrollable fluctuations
of the climate and the market. The very long time-horizon of the family’s intergener-
ational security and its valuable, heritable property give the smallholder household a
unique perspective on sustainability. There is room to question the doctrinaire pos-
ition of many “deep ecologists” that sustainable production and economic growth are
incompatible goals (Hildyard 1995), or that a market economy, population increase,
and the new technologies of capitalism are inevitably at odds with sustainable systems
(Weiskel 1989). But the suggestion that smallholder systems that can be shown to be
sustainably productive, biologically regenerative, and energy-efficient tend also to be
equity-enhancing, participative, and socially just (Barbier 1987: 104) is stimulating and
provocative. Indigenous smallholder systems that show a favorable energy input/
output balance, achieved by the application of labor and management rather than
large amounts of unrenewable energy, exhibit a feasible solution to the problems of
resource exhaustion, pollution, and environmental degradation that so often accom-
pany large-scale, energy-intensive agriculture.

NOTES

1. Leslie White’s “law of cultural evolution” (“culture develops when the amount of energy
harnessed by man per capita per year is increased; or as the efficiency of the technological
means of putting this energy to work is increased; or, as both factors are simultaneously in-
creased” White 1943: 338) explicitly focuses on variable nonhuman energy in tools and practices
such as agriculture, while the human energy factor, along with particular skills, is treated as a
constant. More “need-serving goods” come, not from more person-days of work with equal or
even declining returns to labor, but only from the technological capture of energy that in-
creases “the productivity of human labor” (ibid.: 346). “Efficiency” is ambiguously defined as
“the efficiency with which human energy is expended mechanically, ... the efficiency of tools
only” (ibid.: 337), but no attempt is made to measure human or other energy inputs quantita-
tively or to address the inverse relationship between increasing returns on human work and
potentially declining returns on mechanical energy. (Analogies between low-cost electricity
and the energy of a human slave [ibid.: 345] are merely anecdotal.) When evolution is modeled
in this reductionist manner, technological change raising the amount of energy used per capita
precedes and produces population growth, improves human well-being and comfort, grants
“independence of nature,” and raises output per unit of labor (ibid.: 342—43). To the degree that
the smallholder adaptation is a low-energy alternative with less mechanical and more human
energy expended, it would presumably be judged evolutionarily retrograde or reflecting a bar-
rier to cultural development.

2. The evolutionary assumption that manual labor in agriculture is backward, extremely
time-consuming, onerous, and coerced, and that replacement of such labor by technological
energy is therefore the only route to abundance and freedom, is still very much with us. “An
old saying has it, ‘slavery will persist until the loom weaves itself. All ancient civilizations, no
matter how enlightened or creative, rested on slavery and on grinding human labor, because
human and animal muscle power were the principal forms of energy available for mechanical
work. The discovery of ways to use less expensive sources of energy than human muscles made
it possible for men to be free. The men and women of rural India are tied to poverty and misery
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because they use too little energy and use it inefficiently, and nearly all they use is secured by
their own physical efforts. A transformation of rural Indian society could be brought about
by increasing the quantity and improving the technology of energy use” (Revelle 1976: 974).

3. Gordon Conway and Edward Barbier point to a source of confusion in the different
definitions that various disciplinary groups attach to the term sustainable agriculture (1990: 9).
Four interpretations are: (1) agriculturalists: food sufficiency by any means; (2) environmental-
ists: responsible uses of the environment, stewardship of natural resources; (3) economists:
efficiency, the use of scarce resources to benefit present and future populations; and (4) soci-
ologists: production consonant with traditional cultures, values, and institutions. Clearly, the
productivity, stability, and equitability that are the goals of sustainable development projects
may be in conflict, and there are necessary trade-offs among them (ibid.: 39—43).
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Chapter Three

Ecosystem Ecology in Biology and Anthropology

Emilio Moran

From the broad generalities of the environmental determinists and the detailed in-
ductive findings of the possibilists, Steward proposed a research method that paid
careful attention to empirical details and that causally linked the cognized environ-
ment,! social organization, and the behavioral expressions of human resource use.
Steward delimited, more than anyone before him, the field of human/environment
interactions. He viewed social institutions as having a functional unity that expressed
solutions to recurrent subsistence problems. Steward’s use of functionalism was con-
cerned with the operation of a variable in relation to a limited set of variables, not in
relation to the entire social system, and thus did not fall prey to the weaknesses of
then current British functionalism. British functionalists emphasized the role of social
institutions in the maintenance of structural equilibrium. Steward steered “cultural
ecology” towards a concern with how single systems change through time and how
the causal relationships within that system can actually lead to change.

Most attempts to operationalize the cultural ecological approach required modi-
fications of the basic research strategy laid out by Steward (cf. Netting 1968; Sweet
1965; Sahlins 1961). His concept of the culture core proved to underestimate the scope,
complexity, variability, and subtlety of environmental and social systems (Geertz
1963). The cultural ecological approach of comparing societies across time and space
in search of causal explanations was judged to be flawed a decade later. Vayda and
Rappaport (1968), among others, found the concept of the culture core, and the cul-
tural ecological approach, to give undue weight to culture as the primary unit of
analysis, and found the presumption that organization for subsistence had causal
priority to other aspects of human society and culture to be both untested and pre-
mature (Geertz 1963).

Ecosystem Ecology in Anthropology

Critiques of Steward’s cultural ecology paradigm led anthropologists towards a more
explicitly biological paradigm. Geertz (1963) was the first to argue for the usefulness of

From Emilio Moran, ed. Ecosystem Approach in Anthropology. © 1990 by the University of Michigan Press.
Used by permission
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the ecosystem as a unit of analysis. Its merits were eloquently stated: systems theory
provided a broad framework, essentially qualitative and descriptive, that emphasized
the internal dynamics of such systems and how they develop and change. The explicit
adoption of biological concepts in anthropology led to provocative and sometimes
productive results. As early as 1956, Barth applied the concept of the “niche” to explain
the behavior of adjacent groups and the evolution of ethnic boundaries. Coe and
Flannery (1964) noted the use of multiple ecological niches by prehistoric peoples of
South Coastal Guatemala. Neither the niche nor other concepts from biology had
as significant an impact on anthropological thinking, however, as did the ecosystem
concept (with the possible exception of the concept of adaptation, see discussion in
Little 1982).

The ecosystem approach was attractive to anthropologists for a number of reasons.
It endorsed holistic studies of humans in their physical environment. It was elabor-
ated in terms of structure, function and equilibrium that suggested the possibility of
common principles in biology and anthropology (Winterhalder 1984). No less import-
ant was the connection between ecosystem ecology and advocacy of habitat and
species preservation connected with concern for non-industrial populations at a time
of deep environmental and social concern (i.e. the 1960’s and 1990’s).

Each subfield of anthropology was differentially affected by the ecosystem ap-
proach. Archeologists have always been conscious of the environmental context of
society. However, in many cases the environment has been treated as a static back-
ground against which human dynamics occur (Butzer 1982:4). In part, the problem
was the lack of “an adequate conceptual framework within which to analyze complex
interrelationships among multivariate phenomena” (ibid. p. 5). The seminal paper in
archeology may have been Flannery’s (1968) in which he postulated the useful appli-
cations of systems theory to archeological investigations. According to systems-
oriented archeologists, “culture is defined not as aggregates of shared norms (and
artifacts) but as interacting behavioral systems” (Plog 1975:208). Emphasis was given
to variability, multivariate causality and process (Clarke 1968).

In archeology, the ecosystem approach has proven to be a useful heuristic device
leading archeologists to think in terms of systemic interrelationships. It was rarely
used as a spatial unit of analysis. Thus, archeology did not fall into the trap of making
ecosystems coterminous with biogeographical units or sites. Rather, the ecosystem ap-
proach encouraged the study of the landscape at large, the use of catchment analysis
and a movement away from sites to larger regional surveys. Ecological archeology has
benefitted from the breadth of the concept and appears not to have suffered from
many of the problems that seem to have plagued ecosystem research in physical and
social anthropology. Unlike energy flow studies (or decision-making studies), which
emphasize present-time measurement, ecological archeology deals with spatio-
temporal variability. The long time frames of the archeological record reflect aggre-
gate changes in the physical environment and in the material manifestations of social
and cultural change (Butzer 1982), thereby avoiding the pitfalls of synchronic equi-
librium-oriented functionalism (Smith 1984).

Special note must be taken that archeology has found that ecosystems are particu-
larly useful when they model regional-scale systems, rather than individual sites or
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communities. This is consistent with the higher level of organization which ecosystems
represent in biological systems and may very well imply that social anthropologists
and bioanthropologists may want to do likewise in the future. Processes like agricul-
tural intensification may have multiple causes, not necessarily environmental ones.
The ecosystem approach can accommodate such a view—indeed, it always stood for
modelling complex systems in which the forcing functions became clear only in the
course of studying the whole gamut of interrelations.

In physical anthropology, Little (1982) has noted that in the 1950’s interest developed
in the study of adaptation to environment. This “new physical anthropology” focused
on studies of body morphology and composition, physiological response to environ-
mental stress, demographic and health parameters of adaptation, and genetic attributes
of populations (Harrison ef al. 1964).

The research of the new physical anthropologists found support in the Inter-
national Biological Program (IBP) which began circa 1964. A “human adaptability”
section was included in the program, intended to cover “the ecology of mankind”
from the perspectives of health, environmental physiology, population genetics, devel-
opmental biology, and demography (Weiner 1965). Even though doubts were expressed
at the 1964 symposium at Burg Wartenstein about the omission of social/cultural as-
pects of adaptability, the perceived gap between the methods of human biology and
social science led to no solution to this problem (Weiner in Worthington 1975). Only a
decade later did an IBP workshop begin to seek ways to bring together ecologists and
social scientists so that humans could be incorporated into the IBP ecosystem ap-
proach (Little and Friedman 1973).

The 196474 decade of IBP research led to more sophisticated methods and greater
awareness of the limitations of original formulations. Practitioners now go beyond
evaluating systems in terms of a single flow and, instead, consider multiple flows and
constraints. Indeed, energy flow analysis? is seen as a method quite distinct from an
adaptive framework or any other theoretical stance (Thomas 1973). The flaws of
human energy flow studies carried out in the 1960’ and early 1970’s (cf. critique in
Burnham 1982) resulted from preliminary efforts to test the utility of the new methods
for anthropology. Indeed, energy flow analysis is a convenient starting point in under-
standing the complexity of human systems—systems in which social relations and
historical process play a primary role (Winterhalder 1984). To fully understand them,
however, other methods are more appropriate to social and ideological analysis.

In social anthropology and human geography, ecological studies have become
common since the 1970’s. The majority of studies have not depended on the eco-
system approach, although some notable ones have (e.g. Rappaport 1967; Clarke 1971;
Kemp 1971; Waddell 1972; Nietschmann 1973). For all intents and purposes, the use of
ecosystems as units of analysis did not radically alter the scope of research: research
still focused on small, non-urban communities.

A generation of anthropologists, trained in ecology and systems theory, went to the
field to measure the flow of energy through the trophic levels of the ecosystems of
which humans were but a part (Rappaport 1967). The choice of research site was still a
local community, often treated as a closed system for the purposes of analysis. Em-
phasis on micro-level study in ecology was well argued by Brookfield (1970) who
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pointed out that an adaptive system can best be studied at this level because such a
system model “acquires the closest orthomorphism with empirical fact” (1970:20).
Micro-level studies using the ecosystem as a “unit of analysis” have provided valuable
insights into flow of energy, health and nutritional status of populations, relative
efficiency rates of various forms of labor organization and cropping practices, and
social organizational aspects of subsistence strategies (cf. discussion in Netting 1977,
Moran 1982, 1981).

Efforts to measure the flow of energy and the cycles of matter through human
ecosystems served to detail more than before the environmental setting of specific
populations. Energetics emphasizes the collection of data on a sample of components
and flows so that the data may be aggregated and used in simulation models. The goal
is to understand system dynamics by manipulating rates of flow given current condi-
tions in the ecosystem. However, the value of these measures in studying small scale
populations may have been overestimated in the 1960’s. Flow of energy and cycles of
matter are aggregate measures appropriate to macro-ecosystem description, but pro-
vide little insight into human variation in resource use in given localities—a matter of
great interest in anthropology (Smith 1984).

Just as the ecosystem approach helped biology broaden its interests to include
neglected physical environmental factors, so it affected anthropology. The ecosystem
approach provided greater context and holism to the study of human society by its
emphasis on the biological basis of productivity and served as a needed complement
to the cultural ecology approach. By stressing complex links of mutual causality, the
ecosystem approach contributed to the demise of environmental and cultural deter-
ministic approaches in anthropology and took it towards a more relational and inter-
actional approach to analysis even if practitioners preferred to dissociate themselves
from the concept (cf. Johnson and Earle 1987; Grossman 1984; Richards 1985; Morren
1986; Little and Horowitz 1987; McCay and Acheson 1987; Sheridan 1988).

A number of problems emerged in the process of applying the ecosystem approach
to anthropology (see also the assessments by Vayda and McCay 1975; and Winter-
halder 1984): a) a tendency to reify the ecosystem and to give it the properties of a bio-
logical organism; b) an overemphasis on predetermined measures of adaptation such
as energetic “efficiency”; c) a tendency for models to ignore time and structural
change, thereby overemphasizing stability in ecosystems; d) a tendency to neglect the
role of individuals; e) lack of clear criteria for boundary definition; and f) level shift-
ing between field study and analysis.

Reification of the Ecosystem

The tendency of some authors to reify the ecosystem and to transform the concept
into an entity having organic characteristics appears to have been a product of the
initial excitement generated by the notion of ecosystem. When the volume The Eco-
system Concept in Natural Resource Management (Van Dyne 1969) appeared, the editor
and some of the contributors noted that they were at the threshold of a major devel-
opment in the field of ecology. The concept was hailed as an answer to the divisions
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within bioecology and gained a large popular following during the “ecology move-
ment” of the 1960’s and early 1970’s—perhaps because of the very superorganic and
equilibrium characteristics that were later to be faulted. It is evident that, for some,
ecosystems became a shorthand for the biome or community and that this heuristic-
ally useful physical/biological construct was unwittingly endowed with purely biolog-
ical attributes. As Golley has noted, it is generally understood that ecosystems are
subject to the laws of biological evolution but they are also subject to laws not yet
completely understood and that are not exclusively biological (1984).

When an ecosystem is viewed as an organic entity, it is assigned properties such
as self-regulation, maximization of energy through-flow, and having “strategies for
survival.” This view is similar to earlier “superorganic” approaches in anthropology
(Durkheim 1915; Kroeber 1917; White 1949). Few ecological anthropologists today
would accept the notion that ecosystems “have strategies” and even fewer would sug-
gest that energy maximization is always “adaptive” in human ecosystems. The notion
of self-regulation is more problematic since it devolves around the question of
whether ecosystems per se can be cybernetic, e.g. use information for self-regulation
(Engelberg and Boyarsky 1979). Patten and Odum (1981) believe this to be a pseudois-
sue that distracts us from more fundamental concerns: how are we to think about
ecosystems and how are we to place them within the scheme of known systems?

“The Calorific Obsession”

Perhaps no other problem has received more attention within anthropology in recent
years than the charge that ecosystem studies were “obsessed with calories” Many
young scientists took great pains to measure energy flow through ecosystems under
the assumption that energy was the only measurable common denominator that
structured ecosystems and that could serve to define their function. Energy flow stud-
ies conducted in the 1960’s and 1970’s demonstrated the descriptive usefulness of
energetics before, during, and after field investigations. What they also proved was
that the forcing functions of ecosystems varied from site to site and that it was naive
to postulate energy as the organizing basis for all extant ecosystems (e.g. Kemp 1971;
Rappaport 1971; Thomas 1973; Moran 1973; Vayda and McCay 1975; Ellen 1978).

The early energy flow studies delineated flows of energy and established magni-
tudes. They did not, however, give sufficient attention to the numerous decisions
made which control those same flows (cf. Adams 1978). Winterhalder suggests that
energy flow studies stand to benefit from joining hands with neo-Ricardian econom-
ics, given the latter’s emphasis on the circular processes in which consumption feeds
back into production. “Adapted to neo-Ricardian theory, energy flow methods could
help to rigorously quantify and trace the partitioning of production” (1984:305). This
has taken place in part in the study of optimal foraging strategies among hunter/
gatherers (Smith 1984; Winterhalder and Smith 1981) and has been suggested as ap-
plicable to horticultural populations (Gudeman 1978; Keegan 1986).

Today, few would suggest that measurement of energy flow ought to be the central
concern of ecosystem studies. Concern has shifted, instead, to material cycling and to
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the impact of external factors upon given ecosystems (Shugart and O’Neill 1979;
Barrett and Rosenberg 1981; Cooley and Golley 1984). Bioecologists are less concerned
today with calories than with the loss of whole ecosystems, with loss of biotic diver-
sity, and with species extinction (Jordan 1987; National Science Board 1989).

Ignoring Historical Factors

Next to the “calorific obsession,” ecosystem research has been faulted most often for
ignoring time and historical change. Past construction of ahistorical models, in turn,
led to an apparent overemphasis on stability and homeostasis rather than on cumula-
tive change. The emphasis on self-maintenance and self-regulating characteristics of
ecosystems (Jordan 1981) also contributed to a view that man’s role was essentially
disruptive of “natural processes.” Research shows that attention to history is not
incompatible with ecosystem research. Recent inclusion of a historical dimension in
ecosystem studies provides an appreciation of the processes of stability and change
in human ecosystems. At any given time, systems appear to be seeking, or be at, equi-
librium, whereas over time they appear to be undergoing continuous and cumulative
change leading to structural transformation.

It is paradoxical that ecological anthropological studies have only rarely explored
the population variable over time, given the importance of demographics in popula-
tion ecology. In part, the reason must be sought in the very study of isolated small
communities lacking historical records of births, deaths, and marriage. To see a
human ecosystem in process, rather than as a synchronic snapshot, requires depend-
able, continuous, and relatively complete records for a population over a long period
of time. Such ideal conditions are rarely found except in modern-period Western
Europe and North America.

Demographically deep studies represent a relatively new direction in ecological
anthropology (cf. Baker and Sanders 1971; Cooke 1972; Polgar 1972; Zubrow 1976; Net-
ting, 1981; Hammel 1988). Demographic studies lead us away from models emphasiz-
ing closure, constraints to energy flow and negative feedback and toward questions
emphasizing evolutionary change in systems (Zubrow 1976:21). Without such time
depth, it is not possible to explain how systems come to be nor how they change.
Additionally, population data have the advantage of being observable, replicable,
quantifiable, and cross-culturally comparable (Zubrow 1976:4).

The change from a synchronic to a more diachronic ecological anthropology does
not require an abandonment of the ecosystem approach. What it does imply is an ex-
tension of the tools of ecological analysis to include also the tools offered by historical
demography. The seminal work on this topic is generally acknowledged to be Boserup’s
The Conditions of Agricultural Growth (1965). Cohen (1977), Basehart (1973), Bayliss-
Smith (1974), Berreman (1978), Harner (1970), Netting (1973), and Vasey (1979), are but
a few of the many who sought to test the validity of Boserup’s thesis that population
growth drove technological change and the move towards intensification. The tools of
historical demography to date have required extensive records of property owned and
controlled by households, records of household composition and labor supply,
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and both total production and marketable production. Whether what we learn about
human population dynamics in these settings can be applied to the human/habitat
interactions of preindustrial foragers and isolated horticulturalists remains to be
seen. It can be argued, however, that the worldwide incorporation of scattered socio-
political units within larger economic and political systems makes it impossible to
treat local communities anymore as closed systems even for analytical purposes.

The Role of Individuals

Ecosystem approaches have tended to focus on the population and neglected the
decision-making activities of individuals. In part, this resulted from the higher level of
organization that ecosystems represent within the scheme of systems and from the
cybernetic and equilibrium assumptions that usually accompanied it. Adoption of an
individual, micro-economic and neo-Darwinian evolutionary approach, to the neg-
lect of an ecosystem approach, is likely to create as many problems as it solves. Evolu-
tionary and ecosystem perspectives should be seen as complementary, rather than
exclusionary—e.g. energy flow studies would benefit from knowing how the actions
of individuals choosing from among alternatives alter flow networks (Winterhalder
1984). On the other hand, some questions (e.g. desertification, global warming, and
tropical deforestation) demand that units larger than individuals be engaged in analy-
sis (Schlesinger et al. 1990; Peck 1990).

Even the adoption of the household as a unit of analysis, as some have proposed,
does not free one from trying to deal with the role of individuals. It is becoming in-
creasingly clear that households do not act as undifferentiated collectives but, rather,
embody individuals who engage in complex negotiations. These negotiations embody
cultural expectations, social rank, gender hierarchies, age, and other demographic
considerations which shape the outcomes summarized as “household behavior” or
“decisions”. Attention to the internal dynamics of households becomes necessary to
understand the social relations of production, consumption, and distribution—
although this may not be possible very often in archeological research, where “house-
hold” commonly refers to a “residential unit”

Problems of Boundary Definition

Just as the time dimension was long overlooked, so was attention to the criteria for
boundary definition. The common wisdom was that the ecosystem was a flexible
unit and that the boundaries were determined by the goals of the investigator. Any unit
which provides the empirical conditions for defining a boundary may constitute an
ecosystem for analytical purposes. However, most human ecosystems do not have the
clear-cut boundaries that a brook, a pond, or an island offers.

Rappaport (1967) defined the boundaries of the ecosystem he studied by using the
concept of “territoriality” The Tsembaga Maring of New Guinea, as horticulturalists
and as the ecologically dominant species, defined what the ecosystem, or territory, was
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through their regulatory operations (Rappaport 1967:148). This is a basically satisfying
solution to the question of boundary definition except for two implicit problems:
how do ecosystem boundaries change through time and how do shifts in boundary
definition relate to internal and external structural or functional relations?

One of the most important steps in dealing with this problem is the identification
of inputs and outputs and their measurement. Input/output analysis reveals the status
of the system defined for investigation, indicates the system’s storage capacity, its re-
silience to external variation in input, and helps identify structural changes likely to
occur. The input/output fluxes of the whole system have specific properties which
cannot be anticipated by investigating the system’s component parts regardless of
their importance (Schulze and Zwolfer 1987:8). Thus, the central problem of input/
output analysis is the definition of the system’s boundaries in space and time. The
scale chosen will depend on the type of process under consideration. In some cases
the system will be defined by the material cycles, in others by energy fluxes, in others
by historical boundaries in terms of people-vegetation-abiotic interactions. Contem-
porary conservation and restoration biologists define ecosystems as having integral
and degraded patches and attempt to restore degraded patches in terms of the input/
output relations that characterize the undegraded, or integral, parts of the ecosystem
in question (Jordan 1987). This notion does not assume ecosystem equilibrium or a
naive notion of reconstructing an “ideal climax” condition. Instead, it seeks to return
the system to some degree of structural integrity and replication of functional inter-
relations, although the actual species composition, and the “details” of the system may
be quite different from any of its earlier states (Allen 1988; Berger 1990).

Bounding one’s research is an ever present challenge to be faced by both biologists
and anthropologists. By assuming that ecosystems are purely and subjectively defin-
able, yet also somehow coterminous with biomes and other biogeographical units,
creates real problems in defining clear sampling criteria. Environmental “patchiness”
and heterogeneity, animal mobility, and massive ecosystem change due to natural and
man-made disasters have received little attention as they affect one’s sample popula-
tion, for example. There has been progress in this regard. Clearly, time, space, and
hierarchical level all need to be accounted for in ecological analysis.

Level and Scale Shifting

Whereas it is normal and quite common to understand one level of analysis in terms
of the other, such a tack may not be appropriate. Indeed, this may be the most serious
limitation of the ecosystem approach—although it has been rarely mentioned by the
critics. All we have for most macro-ecosystems is data for a few sites, for a limited
time period, and on only some aspects of the whole system of interactions. From an
analytic perspective, one cannot confidently use site-specific studies as a basis for
macro-ecosystem models. Geographers, of all scientists, have shown the most sensi-
tivity to this constraint, particularly in reference to how one can understand a large
region while only studying small areas within it (McCarthy et al. 1956; Dogan and
Rokkam 1960).
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Biologists and anthropologists deal with systems of very different scales in space
and time. Commonly, biologists focus on particular components of ecosystems rather
than on the whole system. The spatial scale can go from a few square kilometers to a
whole watershed. Nevertheless, regardless of scale, the diversity and complexity of
the system has to be reduced to a manageable model of the system, if analysis of the
ecosystem is desired. On the other hand, if processes are to be understood, the reverse
process is called for: isolating that process from the other system processes. The
dilemma between the reductionist view of single processes and the deductivist view of
systems is a persistent one—although ultimately both approaches are necessary
(Schulze and Zwolfer 1987:3). In addition, the stochasticity of many environmental
parameters, such as rainfall and temperature, makes predictive models of uncertain
accuracy.

Anthropologists and ecologists have shown less caution about the problems posed
by scale and level shifting. Odum (1971) provides few cautionary words about the pit-
falls of extrapolating evidence from single sites to macro-systems. Current trends in
both ecology and anthropology suggest that the macro-ecosystem level may not be
appropriate for dealing with questions of human impact and resource management
except in very broad terms, like “seeking that industrial nations reduce CFC emissions
by 20% by the year 2000.” This global approach to environment is necessary, given
that the problems posed by industrial emissions cut across national boundaries and
require concerted, or global, agreement on what each nation will do to combat the
problem (National Science Board 1989). On the other hand, it would be a mistake to
think that resource management will be adequately addressed by these broad policies.
Resource management is ultimately a site-specific task in which social, political, legal,
and historical dimensions are at least as important as environmental ones. Local ac-
tions have global consequences when they converge in given directions, but corrective
actions have to deal with the motives for the actions of individuals who act rationally,
within the incentives and experience within which they live. This is a very exciting
arena to which ecological anthropologists could have much to contribute in the
decades ahead, if they embrace multidisciplinarity (Dahlberg and Bennett 1986).

NOTES

1. Although the term “cognized environment” was introduced later, it is accurate in de-
scribing Steward’s notion of “selected features of an environment of greatest relevance to a
population’s subsistence.”

2. Energy flow analysis refers to methods that attempt to measure the chemical transforma-
tion of solar energy into biomass and its gradual diffusion and loss through a food web (cf.
Odum 1971; Moran 1982).
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Chapter Four
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Gender and the Environment
A Feminist Political Ecology Perspective

Dianne Rocheleau, Barbara Thomas-Slayter,
and Esther Wangari

The convergence of interest in environment, gender, and development has emerged
under conditions of rapid restructuring of economies, ecologies, cultures, and polities
from global to local levels. Global economic, political, and environmental changes
have affected both men and women as stakeholders and actors in resource use and al-
location, environmental management, and the creation of environmental norms of
health and well-being. Some scholars and activists see no gender differences in the
ways human beings relate to the environment, except as they are affected by the con-
straints imposed by inequitable political and economic structures. Others see the gen-
dered experience of environment as a major difference rooted in biology. We suggest
that there are real, not imagined, gender differences in experiences of, responsibilities
for, and interests in “nature” and environments, but that these differences are not
rooted in biology per se. Rather, they derive from the social interpretation of biology
and social constructs of gender, which vary by culture, class, race, and place and are
subject to individual and social change.

In this volume, we explore the significance of these differences and the ways in
which various movements, scholars, and institutions have dealt with gendered per-
spectives on environmental problems, concerns, and solutions. The major schools of
feminist scholarship and activism on the environment can be described as:

ecofeminist;

. feminist environmentalist;

. socialist feminist;

. feminist poststructuralist; and
. environmentalist.

R N O

Ecofeminists posit a close connection between women and nature based on a shared
history of oppression by patriarchal institutions and dominant Western culture, as

From Feminist Political Ecology: Global Issues & Local Experiences, eds. Dianne Rocheleau, Barbara Thomas-
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well as a positive identification by women with nature. Some ecofeminists attribute
this connection to intrinsic biological attributes (an essentialist position), while
others see the women/nature affinity as a social construct to be embraced and fos-
tered (Plumwood 1993; Merchant 1981, 1989; King 1989; Shiva 1989; Mies and Shiva
1994; Rocheleau 1995). Feminist environmentalism as articulated by Bina Agarwal
(1991) emphasizes gendered interests in particular resources and ecological processes
on the basis of materially distinct daily work and responsibilities (Seager 1993; Hynes
1989). Socialist feminists have focused on the incorporation of gender into political
economy, using concepts of production and reproduction to delineate men’s and
women’s roles in economic systems. They identify both women and environment
with reproductive roles in economies of uneven development (Deere and De Leon
1987; Sen and Grown 1987; Sen 1994) and take issue with ecofeminists over biologically
based portrayals of women as nurturers (Jackson 1993a and b). Feminist poststruc-
turalists explain gendered experience of environment as a manifestation of situated
knowledges that are shaped by many dimensions of identity and difference, including
gender, race, class, ethnicity, and age, among others (Haraway 1991; Harding 1986;
Mohanty 1991). This perspective is informed by feminist critiques of science (Haraway
1989; Harding 1991) as well as poststructural critiques of development (Escobar 1995;
Sachs 1992) and embraces complexity to clarify the relation between gender, environ-
ment, and development. Finally, many environmentalists have begun to deal with
gender within a liberal feminist perspective to treat women as both participants and
partners in environmental protection and conservation programs (Bramble 1992;
Bath 1995).

We draw on these views of gender and environment to elaborate a new conceptual
framework, which we call feminist political ecology. It links some of the insights of
feminist cultural ecology (Fortmann 1988; Hoskins 1988; Rocheleau 1988a and b;
Leach 1994; Croll and Parkin 1993) and political ecology (Schmink and Wood 1987,
1992; Thrupp 1989; Carney 1993; Peet and Watts 1993; Blaikie and Brookfield 1987;
Schroeder 1993; Jarosz 1993; Pulido 1991; Bruce, Fortmann, and Nhira 1993) with those
of feminist geography (Fitzsimmons 1986; Pratt and Hanson 1994; Hartmann 1994;
Katz and Monk 1993a and b; Momsen 1993a and b; Townsend 1995) and feminist pol-
itical economy (Stamp 1989; Agarwal 1995; Arizpe 1993; Arizpe, Stone, and Major 1993;
Thomas-Slayter 1992; Joekes 1995; Jackson 1985, 1995; Mackenzie 1995). This approach
begins with the concern of the political ecologists who emphasize decision-making
processes and the social, political, and economic context that shapes environmental
policies and practices. Political ecologists have focused largely on the uneven distribu-
tion of access to and control over resources on the basis of class and ethnicity (Peet
and Watts 1993). Feminist political ecology treats gender as a critical variable in shap-
ing resource access and control, interacting with class, caste, race, culture, and ethnic-
ity to shape processes of ecological change, the struggle of men and women to sustain
ecologically viable livelihoods, and the prospects of any community for “sustainable
development.”

The analytical framework presented here brings a feminist perspective to political
ecology. It seeks to understand and interpret local experience in the context of global
processes of environmental and economic change. We begin by joining three critical
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themes. The first is gendered knowledge as it is reflected in an emerging “science of
survival” that encompasses the creation, maintenance, and protection of healthy
environments at home, at work, and in regional ecosystems. Second, we consider gen-
dered environmental rights and responsibilities, including property, resources, space,
and all the variations of legal and customary rights that are “gendered.” Our third
theme is gendered environmental politics and grassroots activism. The recent surge in
women’s involvement in collective struggles over natural resource and environmental
issues is contributing to a redefinition of their identities, the meaning of gender, and
the nature of environmental problems.

Several common threads have run throughout the scholarship and the movements
that address the convergence of gender, science, and environment, but common con-
cerns have often been obscured by the distinct discourses of resistance, critique, and
alternative practice. We draw the following points into a common perspective and the
authors pursue each of them in the case studies, as appropriate:

1. Women’s multiple roles as producers, reproducers, and “consumers” have re-
quired women to develop and maintain their integrative abilities to deal with complex
systems of household, community, and landscape and have often brought them into
conflict with specialized sciences that focus on only one of these domains. The con-
flict revolves around the separation of domains of knowledge, as well as the separation
of knowing and doing, and of “formal” and “informal” knowledge.

2. While women throughout the world under various political and economic sys-
tems are to some extent involved in commercial activities (Berry 1989; Jackson 1985),
they are often responsible for providing or managing the fundamental necessities of
daily life (food, water, fuel, clothing) and are most often those charged with health-
care, cleaning, and childcare in the home, if not at the community level (Moser 1989).
This responsibility puts women in a position to oppose threats to health, life, and vital
subsistence resources, regardless of economic incentives, and to view environmental
issues from the perspective of the home, as well as that of personal and family health.
This does not preclude women from engaging in economic interests, but suggests that
they will almost always be influenced by responsibilities for home, health—and in
many cases—basic subsistence.

3. Both health and ecology are amenable to feminist and alternative approaches to
practice since they do not necessarily require special instrumentation, but rather
focus on the “objects” and experience of everyday life, much of which is available
through direct observation (Levins 1989). While some aspects of health and ecology
have become highly technical, there is much new insight and information to con-
tribute to these disciplines that is still available to observation without specialized
instruments beyond the reach of ordinary folk. There is also scope for a feminist prac-
tice of ecology that uses specialized tools differently and for different ends.

4. While formal science relies heavily on fragmentation, replication, abstraction,
and quantification (Levins 1989), many women have cited the importance of integra-
tion and a more holistic approach to environmental and health issues (Candib 1995).
Feminist scholars have shown that some women researchers in professional sciences
have used distinct approaches based on skills acquired in their socialization as women
(Keller 1984; Hynes 1989, 1991, 1992). On a more personal and everyday level, some
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grassroots women’s groups have explicitly stated that “our first environment is our
bodies” (Gita Sen, personal communication), calling for a more integrative approach
to health, environment, and family planning in development, welfare, and environ-
mental programs.

5. Most feminist or women’s environmental movements have incorporated some or
all of the elements of the feminist critique of science as summarized by Sandra Hard-
ing (1987). The five classes of critique address:

inequity of participation and power in science-as-usual;
. abuse and misuse of science on and about women;
. assumptions of value-free objectivity and universality in science;
. use of culturally embedded, gendered metaphors in scientific explanation and
interpretation; and
5. development of alternative ways of knowing and ways of learning based on
everyday life, women’s experience, and explicit statement of values.

2w oo

Feminist political ecology addresses the convergence of gender, science, and environ-
ment in academic and political discourse as well as in everyday life and in the social
movements that have brought new focus to this issue.

These sciences occur in several forms, from local environmental knowledge (for
example, which plants can cure us and how we can protect them), to recent innova-
tions (new techniques to manage soil, water, and trees; new ways to diagnose exposure
to toxic chemicals), to research on the unknown (what is making us sick; or how we
can maintain our forest plants in a changing landscape). These various sciences are
practiced by diverse groups from rural herbalists and forest farmers to suburban resi-
dents, professional nurses, environmental engineers and urban residents and factory
workers. While there are many other axes of difference that may shape peoples’ expe-
rience and understanding of “environment” and their sciences of ecology, feminist
political ecology focuses on gender, while including discussions of interactions with
class, race, age, ethnicity, and nationality.
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Chapter Five

L

A View from a Point
Ethnoecology as Situated Knowledge

Virginia D. Nazarea

In 1954, Harold Conklin wrote his dissertation on “The Relation of the Hanunuo Cul-
ture to the Plant World.” In the same year, he introduced what he called “the ethnoe-
cological approach” in a seminal paper that was to dismantle the dominant view on
shifting cultivation as a haphazard, destructive, and primitive way of making a living.
What came after, from the midfifties to the midseventies, was a testimony to the
power of the idea that Conklin had unleashed (for useful reviews, see Hunn 1989;
Ford 1978; Fowler 1977; Toledo 1992). The prefix “ethno” came to denote not merely a
localized application of a branch of study (for example, ethnobotany as the botany of
a local group from an outsider’s—that is, an investigator’s—perspective) but also, fol-
lowing the works of Conklin (1954, 1961), Goodenough (1957), Frake (1962), Sturte-
vant (1964), and many others, a serious attempt toward the understanding of local
understanding (the so-called native point of view) about a realm of experience. An
explosion of research papers, not to mention entire programs at prestigious universi-
ties, systematically documented and analyzed folk classification and paradigms per-
taining to plants, animals, firewood, soils, water, illness, and the human body until
only the most incorrigible could remain unimpressed by the logic, complexity, and
sophistication of local knowledge.

Anthropologists and nonanthropologists alike could not stop marveling at why, to
use Brent Berlin’s phrase (1992:5), “non-literates ‘know so much’ about nature.” This
sense of amazement and perplexity has been pursued, broadly speaking, in two differ-
ent directions. One, as exemplified by Conklin’s original conception of ethnoecology,
is to demonstrate Western scientific ignorance about other peoples’ ways of thinking
and doing, and to point out its arrogance in dismissing anything that is different as
being inferior. The other, as exemplified by the methodical investigation of Tzeltal
ethnobotany by Berlin, Breedlove, and Raven (1974) is to cross-refer native systems of
classification to the Western scientific tradition—in this case, the Linnaean taxonomic
system—and to demonstrate how native systems virtually match scientific tax-
onomies rank by rank, category by category.

From Ethnoecology: Situation Knowledge/Local Lives, edited by Virginia D. Nazarea. Copyright © 1999 The
Arizona Board of Regents. Reprinted by permission of the University of Arizona Press.
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Both approaches led to a qualitative leap in the way local knowledge is regarded,
causing a radical shift in mindset from viewing native systems of thought as naive and
rudimentary, even savage, to a recognition that local cultures know their plant, animal,
and physical resources intimately and are expert at juggling their options for meeting
day-to-day requirements and making the most of ephemeral opportunities. Ethno-
science introduced a methodological rigor and theoretical depth that had been quite
unknown in past cataloguing of the local uses of biological resources. There is a dif-
ference between the two approaches, however, if not by intent then at least by impli-
cation. I would argue that the first approach places value on local knowledge by
reference to its internal coherence and its environmental and sociocultural adaptive-
ness. In contrast, the second approach strives to demonstrate the primacy of percep-
tual universals in determining patterns of classification. In so doing, it subjects local
knowledge to a test of legitimacy by measuring it against Western systems of classifi-
cation and downplaying its adaptability to varying environmental demands and cul-
tural dimensions that have shaped, and continue to shape, its many formulations.

The distinction between these two trajectories is not petty, and the problem needs
to be discussed because of contemporary concerns about the representation of local
knowledge and related issues of authorship, access, and control. These issues inform,
or should inform, national, regional, and international negotiations about biodiver-
sity and the commons and about self-determination and intellectual property rights,
as well as our understanding of humans-in-environment. Gone are the simpler days
when anthropologists could refer to their fieldwork sites as “my village” and speak
authoritatively about “my people,” or use Western systems of thought as the yardstick
for everything that is good and beautiful and true. As Gary Lease (1995:5) perceptively
noted:

In our post-modern, post-Marxist world, class struggles no longer have anything to do
with “truth,” with “right” and “wrong,” but rather only with the most profound level of
ideological battles. ... Such contests never result in victory, in completion, in closure. We
will not “get the story right,” regardless of the tendency of some scientists to proclaim
final triumph. ... Our many representations of nature and human are, in other words,
always and ultimately flawed. ... This, in turn, underlines the role of power in the contes-
tation over what gets to count in any ruling narrative, and who gets to tell it.

There is another, related level in which the debate has been pursued, this time
more openly. This concerns the question about whether systems of classification are
intellectually driven, a natural pan-human response to being confronted by the chaos
(Lévi-Strauss 1966) or the chunks of biological diversity (Berlin, Breedlove, and Raven
1974), or motivated primarily by the utilitarian concerns of human beings as bio-
logical entities themselves who need to eat, sleep, keep warm, seek shelter, defend their
plots, heal, and reproduce (Hunn 1982). Berlin made his position clear:

One is not able to look out on the landscape of organic beings and organize them into
cultural categories that are, at base, inconsistent with biological reality. The world of na-
ture cannot be viewed as a continuum from which pieces may be selected ad libitum and
organized into arbitrary cultural categories. Rather, groups of plants and animals present
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themselves to the human observer as a series of discontinuities whose structure and con-
tent are seen by all human beings in essentially the same ways, perceptual givens that are
largely immune from the variable cultural determinants found in other areas of human
experience. (1992:8—9)

As a counterpoint, Hunn’s observation about the striking difference between the
minimal classificatory effort directed by the Tzeltal to adult butterflies that do not
significantly affect their livelihood, and the considerable attention—resulting in more
complicated classificatory schemes—they devote to caterpillars that do, indicates that
in fact other areas of human experience impact classification in quite significant and
interesting ways (Hunn 1982).

Distinct, but in close affinity to the second position, is the emphasis on cultural
relations that shape classifications—an argument espoused, for example, by Ellen
(1993)—that also questions the disembodied universalist, intellectualist stance. In ex-
plaining his position, Ellen wrote:

My own intellectual socialization within the British tradition of social anthropology had
brought with it an empirical and sociological bias which militated against an approach
which seemed to me to reduce “mundane” classifications to narrow intellectual conun-
drums to be solved through the application of formal mathematical, logical, and lin-
guistic procedures, or which relegated their analysis to comparative and evolutionary
speculation about general mental principles of classification or cognition. ... Without
denying the importance of these matters, my main theoretical concern has been with
classifications as situationally adapted and dynamic devices of practical importance to
their users, reflecting an interaction—though in a by no means self-evident way—
between culture, psychology, and discontinuities in the concrete world; a lexical and se-
mantic field firmly embedded in a wider context of beliefs and social practices. (1993:3)

My purpose in organizing the conference entitled “Ethnoecology: Different Takes
and Emergent Properties,” was not to add yet another dissenting voice to this venera-
ble debate. To my mind, the main protagonists in this debate are trying to answer dif-
ferent questions, and, although much has been accomplished in extolling local
knowledge and paying respect to its authors, an inordinate amount of energy has al-
ready been devoted to arguing for the best possible answer—to “get the story right”
once and for all—to sets of questions that are fundamentally different to start with.
Berlin has focused his efforts on elucidating universals based on his premise that eth-
nobiological classification is perceptually driven, while Hunn, Ellen, and others are
more concerned with how culture shapes cognition and mediates behavior. There is
no reason why human beings cannot operate at both levels sequentially or even si-
multaneously, as, I think, perhaps they do. In the meantime, we may be missing the
opportunity to move on and pursue other interesting directions, to connect intellec-
tually with exciting dialogues within and outside anthropology, and to address real
world concerns that are larger than our limited, albeit intense, paradigms.

I believe it is time to reorient the conversation to focus on an important dimension
that has largely been missed, a problem with which ethnoecology has great potential
for productive engagement, both at the theoretical and at the applied level. I refer to
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the connection between plant classification, for example, and conservation of plant
genetic resources, or between cultural conceptions of landscape and management of
the commons. In short, it is time to turn our attention to the interface between cogni-
tion and action—or decision-making frameworks and behavioral outcomes—and the
lenses and latitudes that shape and structure these interconnections. We can only
begin to tackle this problem, however, if we shift our attention from relations of simi-
larity or paradigmatic alliances captured by our neat but static taxonomic trees to re-
lations of contiguity embracing both syntagmatic and diachronic flow.

In an earlier conceptual paper, Hunn (1989:147) referred to this distinction as the
Image vis-a-vis the Plan and noted that while “cognitive anthropologists have made
substantial progress in the analysis of cultural Image, of Image domains such as color,
kinship relations, folk biological taxonomies, and folk anatomy ... what is lacking is
an effective integration of our models of Image and of Plan.” Such integration would
enable us to link categories to strategies and decipher the “action plans” and “activity
signatures” (Randall and Hunn 1984) embedded in each category—a crucial step in
understanding the role of local knowledge in human-environment interaction. We
may also recall that while Conklin applied linguistic analysis to the service of describ-
ing spheres of local knowledge or semantic domains, he never lost sight of linkages
between cognition, decision making, and action, or the embeddedness of ethnoeco-
logical systems in the environmental and cultural matrix. Discussing the importance
of the “cultural axis,” for instance, Conklin emphasized that:

Along the cultural axis, three distinctions are noted: technological, social, and ethno-
ecological. Technological factors refer to the ways in which the environment is artificially
modified, including the treatment of crops, soils, pests, etc. In systems of shifting cultiva-
tion, these relationships are of primary importance and often exhibit great complexity;
... Social factors involve the sociopolitical organization of the farming population in
terms of residential, kin, and economic groups. These factors are usually well within the
domain of anthropological interest. Ethnoecological factors refer to the ways in which
environmental components and their interrelations are categorized and interpreted lo-
cally. Failure to cope with this aspect of cultural ecology, to distinguish clearly between
native environmental categories (and associated beliefs) and those used by the ethnolo-
gist, can lead to confusion, misinformation, and the repetition of useless cliches in dis-
cussing unfamiliar systems of land use. (1961:60)

Incorporating contiguity and process as critical components of an engaged ethnoe-
cology also moves us closer to a dynamic rather than monolithic ethnoecology that
will admit the importance of ideological negotiation and positioning. No longer
encumbered by the need to essentialize our native collaborators, or freeze their tax-
onomies—or artifacts thereof—in time and space, we can better appreciate how
understanding is shaped by standing, as is disposition by position, in an internally dif-
ferentiated hierarchy of social, economic, and political relations. We can weave into
our analysis the history of asymmetric relations with reference to class, gender, and
ethnicity, a history that is all too easy to forget if we confine our analysis to perceptual
givens, but a history that cannot be finessed because it continues to shape the present.
Current thinking in psychology supports the position that even perception is “intelli-
gent”—that it is based on a mental template that incorporates experience and
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socialization and makes the interpretation of what is perceived a nonmechanical,
nonrandom process (Banks and Krajicek 1991). Since it is impossible to maintain that
the formation of our mental templates occurs in a social vacuum, the “programming,”
in a qualified sense, of perception by constraints imposed by our social niche makes
rods-and-cones determinism untenable. D. W. Meinig, a noted geographer, actually
preceded the psychologists in articulating this insight:

It will soon be apparent that even though we gather together and look in the same direc-
tion at the same instant, we will not—we cannot—see the same landscape. We may cer-
tainly agree that we will see many of the same elements—houses, roads, trees, hills—in
such denominations as number, form, dimension, and color but such facts take on
meaning only through association; they must be fitted together according to some co-
herent body of ideas. Thus we confront the central problem: any landscape is comprised
not only of what lies before our eyes but what lies inside our heads. (1979:33)

Many individuals in ethnoecology and related disciplines address such questions as
these: How are folk (and scientific) models shaped, and for what ends? Who defines
niches for different groups? Why do cognitive maps vary? By what processes and
means is knowledge “naturalized”? In other words, following Meinig, how does “what
lies inside our heads” structure how we see and act upon “what lies before our eyes™?
Ethnoecology, as the investigation of systems of perception, cognition, and the use of
the natural environment, can no longer ignore the historical and political underpin-
nings of the representational and directive aspects of culture, nor turn away from
issues of distribution, access, and power that shape knowledge systems and the result-
ing practices. In searching for answers and directions, we are guided by Bourdieu’s ad-
monition that the social scientist cannot operate under the illusion that he or she can
ever hope to produce “an account of accounts,” since: “In reality, agents are both
classified and classifiers. But they classify according to (or depending upon) their
position within classifications. To sum up what I mean by this, I can comment briefly
on the notion of point of view: the point of view is a perspective, a partial, subjective
vision. ... But it is at the same time a view, a perspective, taken from a point, from a
determinate position in an objective social space (1987:2).”
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Chapter Six

The New Ecological Anthropology

Conrad P. Kottak

Ecological anthropology was named as such during the 1960s, but it has many ances-
tors, including Daryll Forde, Alfred Kroeber, and, especially, Julian Steward. Steward’s
cultural ecology influenced the ecological anthropology of Roy Rappaport and An-
drew P. Vayda, but the analytic unit shifted from “culture” to the ecological popula-
tion, which was seen as using culture as a means (the primary means) of adaptation
to environments. Columbia University can be identified as the birthplace of ecological
anthropology and the related cultural materialism of Marvin Harris, which, however,
drew as much on Steward’s concern with culture change (evolution) and culture core
as on his cultural ecology. More diachronically and comparatively oriented, cultural
materialism shared with ecological anthropology an interest in the adaptive functions
of cultural phenomena, including religion (e.g., Rappaport’s [1968] focus on ritual in
the ecology of a New Guinea people and Harris’s [1966, 1974] analysis of the adaptive,
conservatory role of the Hindu doctrine of ahimsa, with special reference to the cul-
tural ecology of India’s sacred cattle).

The ecological anthropology of the 1960s was known for systems theory and nega-
tive feedback. Cultural practices were seen as optimizing human adaptation and main-
taining undegraded ecosystems. Factors forcing us to rethink old assumptions today
include population increase and high-tech-mediated transnational flows of people,
commerce, organizations, and information. The new ecological, or environmental,
anthropology blends theory with political awareness and policy concerns. It attempts
to understand and devise culturally informed solutions to such problems/issues as en-
vironmental degradation, environmental racism, and the role of the media, NGOs,
and environmental hazards in stimulating ecological awareness and action. While
recognizing that local and regional systems are permeable, the new ecological anthro-
pology must be careful not to remove humans and their specific social and cultural
forms from the analytic framework.

The following reviews the salient features of the old ecological anthropology, set-
ting the stage for an exploration of important aspects of an emerging new ecological
anthropology.

Reproduced by permission of the American Anthropological Association from American Anthropologist 101,
no.1 (March 1999): 23—55. Not for sale or further reproduction
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The Old Ecological Anthropology and Its Units of Analysis

The ecological anthropology of the 1960s was known for its functionalism, systems
theory, and focus on negative feedback. Anthropologists examined the role of cultural
practices and beliefs in enabling human populations to optimize their adaptations to
their environments and in maintaining undegraded local and regional ecosystems.
Various scholars (for example, Friedman 1974) attacked both ecological anthropology
and cultural materialism for a series of presumed faults, including circular reasoning,
preoccupation with stability rather than change and simple systems rather than
complex ones, and Panglossian functionalism (the assumption that adaptation is
optimal—creating the best of all possible worlds). Rappaport’s distinction between
cognized and operational models was related to ethnoscience, which grew out of lin-
guistics but became another expression of the ecological anthropology of the 1960s.
Flourishing at Stanford, Yale, Pennsylvania, and Berkeley, ethnoscience focused on
cognized rather than operational models and on classification rather than action, and
it received some of the same criticisms just mentioned for ecological anthropology.

The basic units of the ecological anthropology of the 1960s were the ecological
population and the ecosystem, treated, at least for analytical purposes, as discrete and
isolable units. The comparable unit for ethnoscience was the ethnosemantic domain
(for example, ethnobotany, ethnozoology, ethnoforestry). Assumptions of the old
ecological anthropology, now clearly problematic, are apparent in some of its key
definitions—most importantly ecological population and ecosystem.

Rappaport defines an ecological population as “an aggregate of organisms having
in common a set of distinctive means by which they maintain a common set of ma-
terial relations within the ecosystem in which they participate” (1971a:238). Several
elements of this definition must now be questioned. Given contemporary flows of
people, information, and technology across cultural and social boundaries, how dis-
tinctive are the cultural adaptive means employed by any group? Given the fact and
recognition of increased diversity within populations, how common is the set of ma-
terial relations within ecosystems? Nor do most people today participate in only one
ecosystem.

The New Ecological Anthropology

The differences between the old and the new ecological anthropology involve policy
and value orientation, application, analytic unit, scale, and method. The studies in the
old ecological anthropology pointed out that natives did a reasonable job of man-
aging their resources and preserving their ecosystems (albeit through some rather un-
savory means, including mortal combat and female infanticide); but those studies,
relying on the norm of cultural relativism, generally aimed at being value-neutral. By
contrast, the new ecological, or environmental, anthropology blends theory and
analysis with political awareness and policy concerns. Accordingly, new subfields have
emerged, such as applied ecological anthropology and political ecology (Greenberg
and Park 1994).
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We cannot be neutral scientists studying cognized and operational models of the
environment and the role of humans in regulating its use when local communities
and ecosystems are increasingly endangered by external agents. Many anthropologists
have witnessed personally a threat to the people they study—commercial logging, en-
vironmental pollution, radioactivity, environmental racism and classism, ecocide, and
the imposition of culturally insensitive external management systems on local ecosys-
tems that the native inhabitants have managed adequately for centuries. Today’s world
is full of neocolonial actions and attitudes; outsiders claim or seize control over local
ecosystems, taking actions that long-term residents may disdain. Concerned with pro-
posing and evaluating policy, the new environmental anthropology attempts not only
to understand but also to devise culturally informed and appropriate solutions to
such problems and issues as environmental degradation, environmental racism, and
the role of the media, NGOs, and various kinds of hazards in triggering ecological
awareness, action, and sustainability.

The changes in ecological anthropology mirror more general changes in anthro-
pology: the shift from research focusing on a single community or “culture,” perceived
as more or less isolated and unique, to recognizing pervasive linkages and concomi-
tant flows of people, technology, images, and information, and to acknowledging the
impact of differential power and status in the postmodern world on local entities. In
the new ecological anthropology, everything is on a larger scale. The focus is no
longer mainly the local ecosystem. The “outsiders” who impinge on local and regional
ecosystems become key players in the analysis, as contact with external agents and
agencies (for example, migrants, refugees, warriors, tourists, developers) has become
commonplace. Ecological anthropologists must pay attention to the external organ-
izations and forces (for example, governments, NGOs, businesses) now laying claim
to local and regional ecosystems throughout the world. Even in remote places, eco-
system management now involves multiple levels.

Issues for the New Ecological Anthropology

One firm conclusion of the old ecological anthropology in all its guises (for example,
the “ecological anthropology” of Rappaport and Vayda, the “cultural materialism” of
Harris, and the “ethnoscience” of Berlin, Conklin, Frake, and Goodenough) was that
indigenous groups have traditional ways of categorizing resources, regulating their
use, and preserving the environment. An ethnoecology is any society’s traditional set of
environmental perceptions—that is, its cultural model of the environment and its re-
lation to people and society. Today’s world features a degree of political and economic
interconnectedness unparalleled in global history. Local ethnoecologies are being
challenged, transformed, and replaced. Migration, media, and industry spread people,
institutions, values, and technologies. Imported values and practices often conflict
with those of natives. In the context of population growth, migration, commercial
expansion, and national and international incentives to degrade the environment,
ethnoecological systems that have preserved local and regional environments for cen-
turies are increasingly ineffective.
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Ethnoecological Clashes: Developmentalism and Environmentalism. Challenging trad-
itional ethnoecologies are two, originally Euro-American, ethnoecologies: develop-
mentalism and environmentalism (Kottak and Costa 1993). These models enter myriad
cultural settings, each of which has been shaped by particular national, regional, and
local forces. Because different host communities have different histories and trad-
itions, the impact of external forces is not universal or unidirectional. The spread of
either developmentalism or environmentalism is always influenced by national, re-
gional, and local ethnoecologies and their powers of adaptation and resistance.

Environmentalism entails a political and social concern with the depletion of nat-
ural resources (Bramwell 1989:3—6; Douglas and Wildavsky 1982:10-16). This concern
has arisen with, and in opposition to, the expansion of a cultural model (develop-
mentalism) shaped by the ideals of industrialism, progress, and (over)consumption
(Barbour 1973; Pepper 1984). Environmental awareness is rising today as local groups
adapt to new circumstances and to the models of developmentalism and environ-
mentalism. Hazards created by development have been necessary conditions for the
emergence of new perceptions of the environment. Environmental safeguards and
conservation of scarce resources are important goals—from global, national, long-
run, and even local perspectives. Still, ameliorative strategies must be implemented in
the short run and in local communities. If traditional resources and products are to
be destroyed, removed, or placed off limits (whether for development or conservation),
they need to be replaced with culturally appropriate and satisfactory alternatives.

A new, possibly mediating, ethnoecological model—sustainable development—has
emerged from recent encounters between local ethnoecologies and imported ethnoe-
cologies, responding to changing circumstances. Sustainable development aims at cul-
turally appropriate, ecologically sensitive, self-regenerating change. It thus mediates
between the three models just discussed: traditional local ethnoecology, environmen-
talism, and developmentalism. “Sustainability” has become a mantra in the discourse
surrounding the planning of conservation and development projects, but clear cases
of successful sustainable development are few.

Issues addressed by the new ecological anthropology arise at the intersection of
global, national, regional, and local systems, in a world characterized not only by
clashing cultural models but also by failed states, regional wars, and increasing law-
lessness. Local people, their landscapes, their ideas, their values, and their traditional
management systems are being attacked from all sides. Outsiders attempt to remake
native landscapes and cultures in their own image. The aim of many agricultural de-
velopment projects, for example, seems to be to make the world as much like Iowa as
possible, complete with mechanized farming and nuclear family ownership—despite
the fact that these models may be inappropriate in settings outside the midwestern
United States. Development projects often fail when they try to replace native forms
with culturally alien property concepts and productive units (Kottak 1990).

A clash of cultures related to environmental change may occur when development
threatens indigenous peoples and their environments. Native groups like the Kayap6
of Brazil may be threatened by regional, national, and international development
plans (such as a dam or commercially driven deforestation) that would destroy their
homelands. A second clash of cultures related to environmental change occurs when
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external regulation threatens indigenous peoples. Thus, native groups, such as the
Tanosy of southeastern Madagascar, may be harmed by regional, national, and inter-
national environmental plans that seek to save their homelands. Sometimes outsiders
expect local people to give up many of their customary economic and cultural activ-
ities without clear substitutes, alternatives, or incentives.

Consider the case of a Tanosy man living on the edge of the Andohahela reserve of
southeastern Madagascar. For years he has relied on rice fields and grazing land inside
the reserve. Now external agencies are telling him to abandon this land for the sake of
conservation. This man is a wealthy ombiasa (traditional sorcerer-healer). With four
wives, a dozen children, and twenty head of cattle, he is an ambitious, hard-working,
and productive peasant. With money, social support, and supernatural authority, he is
mounting effective resistance against the park ranger who has been trying to get him
to abandon his fields. The ombiasa claims he has already relinquished some of his
fields, but he is waiting for compensatory land. His most effective resistance has been
supernatural. The death of the ranger’s young son was attributed to the ombiasa’s
magical power. After that the ranger was less vigilant in his enforcement efforts.

Biodiversity Conservation. Biodiversity conservation has become an issue in political
ecology, one of the subfields of the new ecological anthropology. Such conservation
schemes may expose very different notions about the “rights” and value of plants and
animals versus those of humans. In Madagascar, many intellectuals and officials are
bothered that foreigners seem more concerned about lemurs and other endangered
species than about Madagascar’s people. As one colleague there remarked, “The next
time you come to Madagascar, there’ll be no more Malagasy. All the people will have
starved to death, and a lemur will have to meet you at the airport.”

On the other hand, accepting the idea that preserving global biodiversity is a
worthwhile goal, one vexing role for applied ecological anthropology is to devise so-
cially sensitive and culturally appropriate strategies for achieving biodiversity conser-
vation—in the face of unrelenting population growth and commercial expansion.
How does one get local people to support biodiversity conservation measures that
may, in the short run at least, diminish their access to strategic and socially valued re-
sources?

I am one of several anthropologists who have done social-soundness analysis for
conservation and development projects. Such projects aim, in theory at least, at pre-
serving natural resources and biodiversity while promoting human welfare through
“development.” My experience designing the social-soundness component of the
SAVEM project (Sustainable and Viable Environmental Management), intended to
preserve biodiversity in Madagascar, suggested that a gradual, sensitive, and site-
specific strategy is most likely to succeed (Kottak 1990; Kottak and Costa 1993). Con-
servation policy can benefit from use of a flexible “learning process” model rather
than a rigid “blueprint” strategy (Korten 1980; see also Kottak 1990). The approach I
recommended for Madagascar involves listening to the affected people throughout
the whole process in order to minimize damage to them. Local people (with at least
some secondary education) were trained as “para-anthropologists” to monitor closely
the perceptions and reactions of the indigenous people during the changes.
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Ecological Awareness and Environmental Risk Perception. The “applied” (“engaged” in
Rappaport’s [1994] terms) role of today’s ecological anthropologist may be as agent
or advocate—planner and agent of policies aimed at environmental preservation or
amelioration—or advocate for local people actually or potentially at risk through var-
ious forces and movements, including developmentalism and environmentalism. One
research-and-development role for today’s ecological anthropologist is to assess the
extent and nature of ecological awareness and activity in various groups and to har-
ness parts of native ethnoecological models to enhance environmental preservation
and amelioration.

With Brazilian colleagues Alberto Costa and Rosane Prado, I have researched
environmental risk perception and its relation to action at several sites in Brazil
(Costa et al. 1995; Kottak and Costa 1993). Our assumption has been that, although
people won't act to preserve the environment if they perceive no threats to it, risk per-
ception does not guarantee action. Qur research sought answers to several questions:
How aware are people of environmental hazards? How do, can, and will they respond
to them? Why do some people ignore evident hazards while other people respond to
minor dangers with strong fears? How is risk perception related to actions that can
reduce threats to the environment and to health? (For an American take on such
questions, see Kempton et al. 1995.)

A key assumption underlying our Brazilian research is as follows: although the
presence of an actual hazard increases risk perception, such perception does not arise
inevitably through rational cost-benefit analysis of risk. Instead, risk perception
emerges (or lags) in cultural, political, and economic contexts shaped by encounters
among local ethnoecologies, imported ethnoecologies (often spread by the media),
and changing circumstances (including population growth, migration, and industrial
expansion).

Environmental awareness was especially evident in Brazil immediately before and
after the Earth Summit or UNCED (the United Nations Conference on the Environ-
ment and Development), held in Rio de Janeiro in June 1992. Ecological awareness has
been abetted by the media, particularly television—to which Brazil is well-exposed,
with the world’s most watched commercial television network, Globo. Brazilian envir-
onmentalism began to grow in the mid-1980s, reflecting the return of public debate
along with democracy—abertura, the Brazilian glasnost, after two decades of military
rule. Brazilian environmentalism, strongest in cities in the southcentral part of the
country, is a growing political force, but with mainly urban support.

There is much less ecological awareness outside the main cities. A simple illustra-
tion comes from my own research in Arembepe (Bahia state), an Atlantic fishing town
I have been studying since 1962 (Kottak 1999). Since the early 1970s, Arembepe has
suffered air and water pollution from a nearby multinationally owned titanium diox-
ide factory. In three decades, Arembepe’s municipal seat, Camagari, has grown
tenfold, from a sleepy rural town into a major industrial (petrochemical) center.
Chemical pollution of the region’s streams, rivers, and coastal waters now endangers
wildlife and people.

Like others in their municipality, Arembepeiros face real and immediate hazards—
industrial pollution of the air, fresh water, and the ocean. Several times, reporters



46 CONRAD P. KOTTAK

from the nearby metropolis of Salvador have covered the chemical pollution of Arem-
bepe’s coastal water and freshwater lagoons. Most villagers have seen those reports on
TV. Still, local awareness of immediate environmental threats hasn’t increased as
rapidly as the hazards have. Thus, walking along the beach north of Arembepe one
day in 1985, I passed dead sea gulls every few yards. There were hundreds of birds in
all. T watched the birds glide feebly to the beach, where they set down and soon died. I
was stunned and curious, but local people paid little attention to this matter. When I
asked for explanations, people said simply “the birds are sick.” Neither Arembepeiros
nor scientists I spoke with in Salvador (who speculated about an oil spill or mercury
poisoning) could provide a definitive explanation for the dead birds.

Although Brazilian environmental awareness has grown, media accounts have fol-
lowed the international lead by focusing on the Amazon as the ecologically threatened
region. Community-level data we have collected at several sites show that Amazonian
deforestation is the nonlocal ecological issue most familiar to ordinary Brazilians.
When they are asked about “ecology,” most Brazilians mention the Amazon instead of
hazards closer to home. But environmental threats with global implications (includ-
ing deforestation) exist in many areas of Brazil besides the Amazon.

My research in Brazil and Madagascar convinces me that people won’t act to pre-
serve the environment (regardless of what environmentalists and policymakers tell
them to do) if they perceive no threat to it. They must also have some good reason
(for example, preserving irrigation water or a tax incentive) for taking action to re-
duce the environmental threat. They also need the means and the power to do so. Risk
perception per se does not guarantee environmental organization and action.

NGOs and Rights Movements. The worldwide proliferation of nongovernmental organ-
izations is a major trend in late-twentieth-century political organization. This pro-
liferation merits the attention of the new ecological anthropology because so many
NGOs have arisen around environmental and “rights” issues. Over the past decade,
the allocation of international aid for “development” (including conservation as well
as development) has systematically increased the share of funds awarded to NGOs,
which have gained prominence as social change enablers.

In the “development community” (for example, the World Bank, USAID, UNDP
[United Nations Development Programme]), it is widely assumed that a strategy of
channeling funds to NGOs, PVOs (private voluntary organizations), and GROs (grass
roots organizations) will maximize immediate benefits to community residents.
NGOs are generally viewed as more responsive to local wishes and more effective in
encouraging community participation than are authoritarian and totalitarian govern-
ments. However, this strategy is being increasingly criticized, especially in cases (for
example, Madagascar) in which powerful, expatriate-staffed international NGOs are
allowed to encroach on the regulatory authority of existing governments. There is a
real issue of neocolonialism when it is assumed that NGOs with headquarters in
Europe or North America are better representatives of the people than are their own
elected governments, although certainly they may be.

The emergence and international spread of “rights” movements (human, cultural,
animal) is also of interest to ecological anthropology. The idea of human rights
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challenges the nation-state by invoking a realm of justice and morality beyond and
superior to particular countries, cultures, and religions. Human rights are seen as in-
alienable (nation-states cannot abridge or terminate them) and metacultural (larger
than and superior to individual nation-states). Cultural rights, on the other hand,
apply to units within the state. Cultural rights are vested not in individuals but in
identifiable groups, such as religious and ethnic minorities and indigenous societies.
Cultural rights include a group’s ability to preserve its culture, to raise its children in
the ways of its forebears, to continue its language, and not to be deprived of its eco-
nomic base (Greaves 1995:3). Greaves (1995) points out that because cultural rights are
mainly uncodified, their realization must rely on the same mechanisms that create
them—pressure, publicity, and politics. Such rights have been pushed by a wave of
political assertiveness throughout the world, in which the media and NGOs have
played a prominent part.

The notion of indigenous intellectual property rights (IPR) has arisen in an
attempt to conserve each society’s cultural base—its core beliefs and principles, in-
cluding its ethnoecology. IPR is claimed as a group right—a cultural right, allowing
indigenous groups to control who may know and use their collective knowledge and
its applications. Much traditional cultural knowledge has commercial value. Examples
include ethnomedicine (traditional medical knowledge and techniques), cosmetics,
cultivated plants, foods, folklore, arts, crafts, songs, dances, costumes, and rituals.
According to the IPR concept, a particular group may determine how indigenous
knowledge and its products may be used and distributed and the level of compensa-
tion required.

Environmental Racism. The issues of interest to the new ecological anthropology are
myriad, but a final one may be mentioned: environmental racism. This is a form of
institutional discrimination in which programs, policies, and institutional arrange-
ments deny equal rights and opportunities to, or differentially harm, members of par-
ticular groups. Bunyan Bryant and Paul Mohai define environmental racism as “the
systematic use of institutionally-based power by whites to formulate policy decisions
that will lead to the disproportionate burden of environmental hazards in minority
communities” (1991:4). Thus, toxic waste dumps tend to be located in areas with non-
white populations.

Environmental racism is discriminatory but not always intentional. Sometimes
toxic wastes are deliberately dumped in areas the residents of which are considered
unlikely to protest (because they are poor, powerless, “disorganized,” or “unedu-
cated”). (This is why a polluting titanium dioxide factory was placed near my Brazil-
ian field site of Arembepe rather than in an area having more political clout [see
Kottak 1999].) In other cases property values fall after toxic waste sites are located in
an area. The wealthier people move out, and poorer people, often minorities, move in,
to suffer the consequences of living in a hazardous environment.
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Methodology in the New Ecological Anthropology

The new ecological anthropology can draw on a series of high-tech research
methods. Satellite imagery (deployed synchronically or diachronically) has been used
to locate ecological hotspots (e.g., areas of deforestation or pollution), which have
then been investigated on the ground by multidisciplinary teams (see Green and
Sussman 1990; Kottak et al. 1994; Sussman et al. 1994). GIS (geographical information
systems) and other approaches may be used to map various kinds of data on human
and environmental features (see Sponsel et al. 1994). Macroscope software, developed
by J. Stephen Lansing and others, facilitates the mapping—on a computer screen—of
various kinds of information, such as yields in Balinese fields in relation to pest dam-
age and farming practices. Survey data can be collected across space and time and
compared. However, the availability of such high-tech methods should not seduce us
away from anthropology’s characteristic focus on people. Ethnographic research in
varied locales helps us discover relevant questions, which some of the techniques just
mentioned can help us answer. The new ecological anthropology can use high-tech
methods, while taking care not to let electronic dazzle divert attention from direct,
firsthand ethnographic study of people and their lives.

Also relevant to the new ecological anthropology is linkages methodology, as elab-
orated by Kottak and Colson (1994). As Elizabeth Colson and I have pointed out,
anthropologists are increasingly developing models of their subject matter that are
isomorphic with the structure of the modern world, including the various regional,
national, and international linkages within it. We use the term linkages methodology to
describe various recent multilevel, multisite, multitime research projects. A definition
of linkages in relation to research methodology and content was the goal of a working
group of anthropologists who first met in 1986.! All of us were concerned with the
impact of international and national forces, including development projects, on our
research locales. Most members of the Linkages Group (as we called ourselves) had
worked more than once in the same region. We knew the advantages of observing
how people respond to different opportunities and perturbations at various stages of
their lives.

We recognized the value of research samples (both communities and mobile indi-
viduals) that could be followed through time. What kinds of links did they have with
others, including external agencies? This line of inquiry entailed a census approach, a
network approach (to trace relationships associated with geographical mobility and
external interventions), plus survey and ethnographic techniques. The linkages
approach to change also required attention to the roles of governmental and non-
governmental organizations, and of changes in marketing, transportation, and com-
munication systems.

One method of linkages research is to study a site or sites over time. Another is sys-
tematic intercommunity comparison, requiring multiple sites that are chosen because
they vary with respect to key criteria. These sites can be drawn from the same region,
and the data collected would be part of the same study. They can also be from differ-
ent regions (even different countries), if anthropologists can provide minimum core
data (Epstein 1978:220) to make comparison possible. Linkages research extends to the
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levels at which policies are worked out, examining archives and official records and
interviewing planners, administrators, and others who impinge on the study popula-
tion(s). The aim of linkages methodology is to link changes at the local level to those
in regional, national, and world systems.

Linkages research is planned as an ongoing process requiring teamwork. Time and
personnel are needed to follow a dispersing population, to study different sites, to
interview at many levels, to explore archives and records, and to do follow-up studies.
Involvement of host country colleagues, including local assistants and other com-
munity residents, is a key to continuity. Thus, linkages also refers to cooperation by
people with common research interests in the effort to generate a fund of data.

One example of linkages methodology is the research I directed in Brazil on indus-
trialization and commercial expansion, focusing on environmental hazards and risk
perception. The investigation proceeded at two levels: (1) national—Brazil as a whole,
where the government introduced a policy of industrialization in the early 1950s, and
(2) local—across a range of sites differently exposed to risks (Costa et al. 1995; Kottak
and Costa 1993). The field research design was systematic intercommunity compari-
son (based on quantitative and qualitative data). This methodology adds an analytic
level to traditional “risk analysis,” which studies populations directly exposed to envir-
onmental hazards like nuclear repositories. Given that research design, public reac-
tions to a threat are inevitably interpreted within a stimulus-response framework (a
threat causes certain responses). By contrast, our design assumed that variation in
environmental awareness and risk perception could be most accurately understood by
studying a range of sites differentially exposed to hazards. Comparison is essential.
Any approach limited to endangered groups can’t help but see risk perception mainly
in response to an immediate stimulus. (For other linkages projects, see Kottak and
Colson 1994.)

The linkages approach agrees with world system theory that much of what goes on
in the world today is beyond anthropology’s established conceptual and methodolog-
ical tools. Traditional ethnography, based on village interviews and participant-
observation, assumed that informants knew what was going on in that delimited
space. Today, however, no set of informants can supply all the information we seek.
Local people may not be helpless victims of the world system, but they cannot fully
understand all the relationships and processes affecting them.

Not just the old ecological anthropology but traditional ethnography in general
also propagated the illusion of isolated, independent, pristine groups. By contrast, the
linkages approach emphasizes the embeddedness of communities in multiple systems
of different scale. Linkages research combines multilevel (international, national, re-
gional, local) analysis, systematic comparison, and longitudinal study (using modern
information technology). Challenging the tradition of the lone ethnographer, linkages
methodology develops large-scale, explicitly comparative team projects (ideally involv-
ing international research collaboration).
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In Conclusion—Romer’s Rule

The paleontologist A. S. Romer (1960) developed the rule that now bears his name to
explain the evolution of land-dwelling vertebrates from fish. The ancestors of land ani-
mals lived in pools of water that dried up seasonally. Fins evolved into legs to enable
those animals to get back to water when particular pools dried up. Thus, an innova-
tion (legs) that later proved essential to land life originated to maintain life in the
water. Romer’s lesson—important for both the old and the new ecological anthropol-
ogy—is that an innovation that evolves to maintain a system can play a major role in
changing that system. Evolution occurs in increments. Systems take a series of small
steps to maintain themselves, and they gradually change. Rappaport recognized
Romer’s lesson in his definition of adaptation: “the processes by which organisms or
groups of organisms maintain homeostasis in and among themselves in the face of
both short-term environmental fluctuations and long-term changes in the composi-
tion and structure of their environments” (Rappaport 1971b:23—24, emphasis added).

Romer’s rule can be applied to development, which, after all, is a process of
(planned) socioeconomic evolution. Applying Romer’s rule to development, and here
especially to ecologically oriented initiatives, we would expect people to resist projects
that require major changes in their daily lives, especially ones that interfere with sub-
sistence pursuits. People usually want to change just enough to keep what they have.
Motives for modifying behavior come from the traditional culture and the small con-
cerns of ordinary life. Peasants’ values are not such abstract ones as “learning a better
way,” “increasing technical know-how,” “conserving biodiversity,” or “making the
world safe for democracy.” (Those phrases exemplify intervention philosophy.) In-
stead, their objectives are down-to-earth and specific ones. People want to improve
yields in a rice field, amass resources for a ceremony, get a child through school, or be
able to pay taxes. The goals and values of subsistence producers may at times differ
from those of people who produce for cash, just as they differ from the intervention
philosophy of development planners. Different value systems must be considered
during planning.

This is one more way of saying that (ecological) anthropologists should not forget
culture and people as they grapple with complexity, comparison, and change. Change
always proceeds in the face of prior structures (a given sociocultural heritage). The
direction and nature of change is always affected by the organizational material
(sociocultural patterns) at hand when the change begins. Thus, cultural ways cannot
be regarded as blank checks on which the environment, or history, can freely and
mechanically write.

NOTES

1. This perspective was formalized at two Wenner-Gren supported conferences organized
by Douglas White and held in La Jolla, California, in 1986. Participants, who became founding
members of Linkages: The World Development Research Council, included Lilyan Brudner-
White, Michael Burton, Elizabeth Colson, Scarlett Epstein, Nancie Gonzalez, David Gregory,
Conrad Kottak, Thayer Scudder, and Douglas White.
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Linkages’ goals include assisting in organizing and coordinating basic scientific research on
development on a worldwide basis. This includes formulation of theory, testing of hypotheses,
development of appropriate databanks for testing theoretical formulations, monitoring
change, establishing trends, and identifying specific linkages or mechanisms involved in social
change, including development interventions.

A crucial vehicle for development research, including study of both spontaneous and
planned social change, is the systematic integration of data from longitudinal field sites. Such
sites allow analysis and evaluation of long-term trends and effects, including cyclical changes
relating to human populations and their ecologies, including the ecology of world systems and
networks.
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Chapter Seven

L

Normative Behavior

L. G. Simmons

Concerns and Principles

The first questions which ethicists and philosophers find it necessary to tackle seem to
be (a) can we talk of environmental ethics at all? and (b) is it possible to talk in the
aggregate or must there be a break-down into subsets of concern?! Some begin with
an ontological argument” which takes the form of asserting that it is the duty of hu-
mans to promote or preserve the existence of good. The environment, whether as
beauty or resources, is part of that good and its existence is physically contingent
upon the continued existence of its components and its history, neither of which hu-
mans ought to disrupt.’

Further consideration reveals that there are (at least) two possible meanings of ‘en-
vironmental ethics’ to be discussed. They are:

1. The idea of an ethic for the use of the environment, i.e. a position which starts
empirically from where we are, accepting the dominant world-view that the
Earth is a set of resources which humanity is free to employ, even if some of
them are employed in their entirety as aesthetic and recreational resources
rather than simply as materials. The words ‘utilitarian’ and ‘instrumental’ are
often used of such an attitude.

2. The idea of an ethic of the environment in which the moral standing of the
non-human entities of the cosmos are given equal value with the human
species. There is a ‘weak’ version in which at the very least this standing must be
extended to all conscious beings and some non-conscious entities as well.

The first of these is well established and can be encapsulated by the term ‘wise use’s;
the science of ecology has been harnessed since the 1960s as a hitching-rail for a man-
agement ethic for the human use of the Earth.* But another abstract element in the
area management ethics must be our duty to future generations of humans. As yet
unborn, they have no voice in our current preoccupations.” Normative behaviour,
then, addresses itself to how much we should worry about the welfare of those to

From Interpreting Nature: Cultural Constructions of the Environment, ed. I. G. Simmons. © 1993 by Routledge.
Used by permission of Routledge/Taylor & Francis
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come: should we refrain from using non-renewable resources (like fossil fuels) now
so that this patrimony is not denied to our descendants? Or would we benefit later
generations most by turning all these resources into knowledge of how to do with-
out them?

The second viewpoint is the more difficult in both abstract and practical terms.
The idea of intrinsic or inherent goodness (and hence of moral equality with humans)
has rested primarily upon the presence of value independent of the presence of any
conscious being: the value resides in the object itself and is not conferred upon it
from ‘outside), rather in the manner of an Honorary Degree.® For humans, then, the
fitting attitude is one of admiring respect coupled with the realisation that the envir-
onment is not merely a means to human ends. The espousal of such an attitude
would not have seemed strange in the Middle Ages, but has been largely submerged
or dissolved since the Renaissance and the Enlightenment by the narrow focus of
humans upon humans.

The current notion of inherent value assumes, however, the kind of distinction be-
tween subject and object that we associate with René Descartes. But one of the major
consequences of the findings of quantum mechanics during the twentieth century has
been that such a differentiation cannot be made. At the fundamentals of matter, what
can be said about a particle in terms of its velocity and location are to some degree
chosen for it by the observer: she or he may choose to know the particle’s position
definitely or its velocity definitely or both approximately. Location and velocity are, as
Callicott puts it,” potential properties of an electron variously actualised in different
experiments. Any attribution of value, therefore, has to be focused on neither the
subjective nor the objective: if categories are needed, they must transcend the old
dichotomies. Further, it can be argued that the universe consists of just one sub-
stance— spacetime—which is ‘self-realising), and which must therefore be an ultimate
source of value.® Above the underground rings of the particulate world, the extension
of such ideas means perhaps that the essential unit of the world is the identification
between self and world; the human self is a temporary knot in a web of life and non-
life, rather as a particle seems to be a temporary manifestation of energy. So nature is
intrinsically valuable to the same extent that the self is valuable.

None of these sets of ideas is without its critics. At one level, it can be argued that
the aesthetics which, for example, motivate much environmental concern are not as
fundamentally human as eating and drinking. Further, environmentalism can be seen
as an ideological descendant of the Romanticism of the early nineteenth century and
so is likely to be identified with reactionary politics.” This concern with political inter-
pretations can be carried deeper into the structure of the language we use. For ex-
ample, it may be that landscapes and species to which we attach value are expressions
of cultural values: in North America, ‘the wilderness’ is said to be a repository of male
and nationalistic traits. Even further, it is said that the current arguments about envir-
onmental ethics are incoherent because they use terms that only make sense in a
system which has an agreed concept of human purpose and direction, a telos.!? At
present, such terms as rights, interests, utility and duty are all disguises for a deter-
mination to hold on to power. So the concept of rights (if it is to flow from a
determination of intrinsic worth, for instance) is merely a fiction hovering above
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reality. It may, of course, be a useful fiction for promoting change in human behavi-
our but it carries some other possibilities for abandoning the debate over environ-
mental ethics since environmental ‘problems’ can be seen as social problems, to be
solved by social action, with appropriate contributions from existing social and polit-
ical philosophies.

In initial summary, therefore, the main foci of discussion in environmental phil-
osophy and ethics at present seem to be:

+ must an environmental ethic be based on human values, interests and goods or
the corresponding features of the non-human world?

+ does non-human nature have value in itself (i.e. intrinsic value) or only as a
source of satisfaction of human wants (i.e. instrumental value)?

+ can moral concern be directed only towards individuals or can it be directed to-
wards groups or categories such as ecological communities and ecosystems?

The attempt to develop a different relationship with the non-human world, on paper
and in practice, is gathering pace rather than abating, so we shall have to see in a little
more detail some of the ways in which it is developing.

Pragmatics

To illustrate one practical outgrowth of ethical thinking about the environment, con-
sider the ‘lifeboat ethics’ associated with the North American biologist Garrett Har-
din.!! Looking at resource availability in the future and at population growth rates,
Hardin likens the situation to a series of lifeboats. The rich countries are like boats
with a moderate number of passengers on board, the poor countries are like over-
crowded vessels. The poor continuously fall out of their boat and hope to be admitted
to one of the less crowded boats. According to classical Christian or Marxist ethics,
says Hardin, everybody should be allowed aboard. This would lead to complete justice
and equally complete catastrophe. Hardin argues that to help the poor at all (via tech-
nology transfers or food aid programmes, for example) is to diminish the safety mar-
gin for the wealthy and to reduce the choices for future generations. The stark impact
of this outlook is somewhat modified by Ehrlich’s ‘triage’ proposals, in which some
selected individuals would be helped, following the practice of battlefield military
medicine.'? In this, casualties are divided into three categories: those who will die no
matter what is done for them; those who will live even if treatment is delayed; and
those for whom treatment makes the difference between life and death. These latter
might be admitted to the lifeboats. Both these proposals attracted the realistic and the
hard-headed among international development and financial agencies, just as they
have evoked opprobrium from those who see the ideas as ‘anti-people’, from those
who argue that justice ought to be maximised before general well-being, that our
duties to the present generation outweigh those to future generations and that demo-
cratic decision-making would produce a different set of outcomes. Whatever one’s
views of these proposals, they have a directness of approach not characteristic of all
ethical discussion.'?
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To translate even utilitarian approaches into principles of normative behaviour is
problematical. It is not simple to find a way of dealing with something as diverse as
our own individual behaviour today (shall I go outside in the rain to the compost
heap with the potato peelings or put them in with the wastes that go to the municipal
tip?) all the way to the whole of humankind tomorrow (how many of them will there
be, ought there to be, and to what quantity of resources should each person have ac-
cess?). Much current action seems to be based on the cost-benefit ratio as an instru-
ment.! This is an imperfect technique and says, for example, very little about the
distribution of the happiness and good which may be achieved; it also says nothing
about any future that cannot be programmed in terms of discount rates. Yet such is
the predominance of the western world-view that it has eclipsed most other value sys-
tems as a way of re-ordering the world. Students of ethics, however, can at least point
to other choices that could be made, both by individuals and more especially by soci-
eties. It should be possible to bias decisions against arbitrary choices based on ran-
dom or temporary factors or whims of powerful individuals; to bias decision-making
towards those humans and non-humans who are especially vulnerable to change; to
decide always in favour of the sustainable benefit rather than the one-off haul; and al-
ways to move against causing harm as distinct from merely foregoing benefits.

The Non-Human World

Although in our anthropocentric way we calmly categorise the rest of the planet as
the non-human world, this does not mean that we are released from concern about it.
In general, though, there has been a hierarchy of attention based on the degree of
similarity between ourselves and the other components of the system: other mam-
mals get the most intensive treatment, then other animals, and thereafter plants, the
soil and inanimate things. Of late, the whole biosphere in a functional sense has also
commanded the regard of writers on ethics.'

Our knowledge of the nature of animals is still accumulating but the more we
have, the more it seems true that there are more continuities of biology and behaviour
than have in general been recognised.!® The recognition of an evolutionary con-
tinuum between humans and other species seems fundamental to the kinds of judge-
ments we are apt to make about other species of animals. This was not always so: in
the West there has been a long tradition of regarding animals as outside the moral
universe.!” Some of this, in e.g. the seventeenth and eighteenth centuries, was largely
verbal as philosophers tried to refine the terms of debate, so that their refusal to grant
moral standing to animals in the pages of their books was somewhat offset by their
love of their dogs or their care over replacing caterpillars on trees. Other parts of it
were more practical: St Augustine took over the Stoic tradition of refusing to grant
animals any moral consideration and this Christian tradition was kept up by, for ex-
ample, Pope Pius IX (pontificate 1846-1878) who refused, on those identical grounds,
to allow the setting up of a Vatican branch of the Society for the Prevention of Cruelty
to Animals. Away from such centres of sensitivity, European colonists killed the native
humans and the native fauna with equal facility when they felt like it, and many do
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not now shrink from the rapid dispatch of spiders in the bath-tub although we may
prefer to have lambs made into chops somewhere well out of sight, sound and smell.

One of the turning points in the development of a new sensitivity was epitomised
by Jeremy Bentham (1748-1832) who pointed out the essential contiguity of humans
and other animals when he argued that the question was not ‘can they reason?, nor
‘can they talk?’ (neither of which can be said of human babies), but ‘can they suffer?.
Within that framework, lower animals were held not to be able to suffer, however. In
industrialising countries, the social reforms of the late nineteenth century usually
included animals, either by prohibiting cruelty or trying to protect wild creatures, or
both. The reasons for this greater sensitivity to the fate of animals have been elabor-
ated by many writers and no one argument seems to be pre-eminent.

First of all, there are the feelings experienced by humans for animals. These need
no elaboration except to say that they are easily dismissed by the severely rational as
being ‘mere emotion’. But as Mary Midgley argues so cogently,'® they are a necessary
part of any moral universe, though not sufficient in themselves as the basis of an eth-
ical code. They are, of course, likely to be socially and culturally relative but that does
not invalidate the feelings of those who have them. But even in societies with highly
developed feelings towards dogs,'® for example, the use of experimental animals to
test cosmetics is still allowed. Moving towards a more objective approach,® there is
the value (potential if not actual) to us of a species as a resource: for food perhaps or
like the nine-banded armadillo which is the only other animal that can catch leprosy
and therefore is a test-bed for treatments. And at a slightly further distance towards
intellectual and scientific argument, there is the value of biological diversity as mater-
ial for evolution.

But beyond these ideas which stem from human-centred concerns (which are
sometimes labelled ‘subjective values’ or ‘instrumentalist values’!) is the proposition
that animals have a good all of their own which is completely external to human pur-
poses, i.e. they have intrinsic value. In most people’s reckoning this gives them moral
standing but not, it appears, equal moral significance in case of conflict. Nevertheless
there are those who argue for the equality of all species, whereas others will say that
there is a difference between sentient beings and non-sentient ones, with a line being
drawn somewhere above the bacteria and viruses. The discussion is carried further by
the protagonists of animal rights.?? They aver that animals have every right to as
much moral consideration as have humans and that such standing should be encap-
sulated in law to the same extent as human rights are thus (somewhat variably) en-
shrined. Opponents of that view rest their case on the impossibility of animals having
interests in the philosophical sense and on their being unable to fulfil the reciprocal
obligations which are an essential part of the granting of rights. Instrumentally
minded writers are worried that full-scale granting of intrinsic rights to animals
would make it impossible for humans to go on living in anything like the ways to
which we have become accustomed: we cannot all become Jainists, it is supposed.?

Many of the animal-related arguments also apply to other parts of the biosphere
and some even to the atmosphere and the rest of the cosmos as well. Plants are the
obvious next step, and the larger ones such as trees attract most attention,?* perform-
ing a function analogous to mammals in the zoological realm. Beyond them is the
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question as to whether the biosphere as a functional whole has a moral standing.
Those in favour point to the interconnectedness of everything: without it, they say,?
humans would not exist let alone have the energy to argue about the future of the
Indian Tiger. So there is no real barrier between an individual and the rest of the
cosmos and even less so between us and say the plants of this planet.?® Those against
point once more to the ideas of interest and obligation which are inherent in the con-
cept of rights and standing and which the biosphere cannot possess, being non-
sentient. By extension, also, not every relationship of interdependence also carries
with it a moral bond. Nevertheless our consequent behaviour might have to go no
further than Immanuel Kant (1724-1804) who said that we should act as if our max-
ims had to serve at the same time as a universal law for all the entities that make up
the world. ‘Think globally, act locally’ is today’s Green version of the same thing.

Current Western Ethical Systems

We turn now to comprehensive systems of normative behaviour, which lay down
principles for the treatment of the environment in its totality. Some systems are ex-
tensions of those which deal with people or animals; others are especially formulated
in the light of our knowledge of the holistic nature of our environment and our place
within it. We consider first those which are ecology-based. These have grown out of
the findings of ecology as a science but are now transscientific in nature, having added
values and moral imperatives to the original science. Second, we look at those which
are theology-based, which in western terms means mainly Judaism and Christianity.
Then there is a short section on ethics which derive from radical examinations of our
constructions of the world via language, as with Heidegger. Lastly, the question of
metaphysics is examined for its relevance to any ethics of the environment.

Aldo Leopold was an academic zoologist with deep roots in the rural landscapes of
the USA. He became convinced as early as the 1930s that the emerging science of ecol-
ogy showed ways of relating to nature that would avoid disasters like those of the
Dust Bowl. Leopold argued for the development of an ‘ecological conscience’, to be
elaborated into a ‘land ethic’ that understood the basic nature of the biosphere.?” The
ethic rests on the principle that an individual organism (humans included) is a mem-
ber of a community of interdependent parts, with no rights to opt out. For Leopold, a
process was right when it tended to preserve the integrity, stability and beauty of the
biotic community, and contemporary land economics did no such thing, for land, like
Odysseus’ slave girls,2® was still property. More recent commentators have pointed out
some difficulties with the land ethic idea.?® At the empirical level, it is not clear just
how the manipulative effects of mankind are to be accommodated, since some of
them may be stable and even beautiful but have unhappy social consequences.®® At
the philosophical level, professionals of that art have pointed out that the presence of
a community fails to generate obligations ipso facto. There must be common interests
among the members plus a recognition of their mutual obligations for them to be
imposed. Further, it can be argued that it is not right to extend ecological concepts
like stability, homeostasis and equilibrium to the realm of ethics without proper
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analysis and qualification. It is certainly the case that these concepts are subject to
continual refinement and sometimes radical change. Yet, it is counter-argued, such
concepts might provide in some way as yet unspecified a set of objective and cross-
cultural norms for the moral assessment of human impact on the environment;*! fur-
ther, the nature of the biosphere may be such that, for example, humans and bacteria
do have a common interest although they may not be able to communicate this in
writing.*? Although ethical diversity and plurality in themselves may be a moral
good,* it is difficult to avoid the problems of variability and language. As Aristotle
first said, ethics and politics deal with continuous variables and so there could be no
certainties in the field of normative decision; similarly we ought perhaps to acknow-
ledge that ecology is not likely to provide the same kind of quantitative and predictive
help as the laws of physics and chemistry. It is perhaps always going to be better as a
component of attitude formation, but even here there may be the need to formulate
different languages and terminologies for ecology as one of the instrumental sciences
of human-directed environmental manipulation and as an agent and motivator of
environmental protection and preservation.**

Beyond this relatively obvious outgrowth of ecological science, another ethic has
been put forward, based this time on the convergence of the Gaia hypothesis and the
ideas of self-realisation which the West discovered after about 1965. A labelling phrase
might be something like ‘secular transcendent holism), but plain ‘Holism’ is less of a
mouthful. We recall that the Gaia hypothesis is based on the existence of a number of
planetary feedback mechanisms which tend to optimise the conditions for life,
though not necessarily for human life-styles, and that they appear to form a genuinely
single system. Thus the single term ‘Gaia’ can be used and the pronoun ‘she’ is often a
corollary, as is the postulate that she behaves in some ways like a single organism.*
Philosophers have tried then to explain the peculiar features of the human presence
within the Gaian system. On the one hand humans may possibly form the nervous
system of this ‘organism) able to communicate with all of the parts as well as with
each other. The flow of information between some sectors and the humans may well
be in the form of intuitive knowledge rather than scientific knowledge since we may
not yet know explicitly all the ways in which Gaia communicates with her parts.*
On the other hand, alas, humans might be more akin to cancer cells, proliferating
exponentially and ‘eating’ everything in sight. In that case, modified behaviour pro-
pelled by a holistic ethic in which we are ‘greened’ by Gaian forces is the only route to
human survival.

The core of the new environmental behaviour then becomes an awareness of self in
which we no longer stop at the boundary of our skins nor indeed perhaps at the limit
of our tentacular reach for resources. Instead we are to see ourselves as united with
the rest of the universe in a ground of being. One analogy would be that of a drop of
water from an ocean: each drop is individual and unique but all are of the same
essence as the ocean. This type of thinking has been carried forward by the physicist
D. Bohm who uses as analogy the laser hologram in which every portion of the image
carries the information needed for the whole.”” He talks of the material world as
being the explicate manifestation of an implicate order in which everything (includ-
ing human consciousness) is enfolded in everything else. The non-duality of humans
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and environment thus suggested is reminiscent of many of the religious and philo-
sophical systems of the East.*® A time dimension may be important as well, for this
seems in the western tradition to be unidirectional and thus makes possible the theory
of evolution. Secular holists have taken over the concepts of Teilhard de Chardin
(which are of course religious: he was a Jesuit®) in which there is a progressive infold-
ing of all nature, transforming itself towards some final omega-point of convergence
of the consciousnesses of everything. In secular versions, mankind becomes a director
of the course of evolution (consider genetic manipulation for example) and thus has
special responsibilities. For Henryk Skolimowsky, for instance,*” we must become the
equivalent of priests superintending the unfolding of a sacred drama.

To look for simple rules and cohesive patterns of discussion in the literature and
events of ecology-based ethics is very difficult. Perhaps there is throughout an empha-
sis on process as distinct from objects, in the sense that what we call things are no
more than isolated glimpses of something in the process of becoming, just as the
bright star is dependent for its luminosity on the darkness of space or just as life holds
within itself the promise of death.*! The human role is seen by some to be determined
by Gaian imperatives in which by some metanoic process we shall all change our be-
haviour; others prefer a continuation of our Promethean traditions, in which we must
assume that we are the governors and the innovators but having like all rulers a spe-
cial responsibility for those whom we rule. Harnessing biotechnology and all other
forms of technology, the inheritors of the mantles of Chardin and Buckminster
Fuller*? are anthropocentric to the point of wanting humans consciously to manage
the evolutionary processes of the planet: humans act as co-pilots of Spaceship Earth,
making management decisions based on information technology. Although starting
out from similar bases to the ecological ethics programmes described above, and re-
sponding to similar initial environmental pathologies,* the holists of this kind are a
long way from ecocentric, as distinct from anthropocentric, behaviour.

Theology-based Ethical Systems

Common to all religions is the idea of a first and ultimate cause, usually expressed
verbally as God (or Gods) or the One, or a variant of these words. In many societies,
the gods have been identified as being present within all or some of the phenomena of
nature and hence as much part of the environment as the air: pantheism of this kind,
for example, was characteristic as much of ancient Greece as it is of some aboriginal
North Americans today.** In the West, however, monotheism has become dominant*
and this has been exported along with the other components of the western world-
view; we shall here examine the western traditions first and then look at the contribu-
tion of other parts of the world.

In the West, early developments about which we know certainly included nature
and her processes as part of the focus for worship and ritual and indeed the mystery
of the life force was located within such an ecology. The eclipse of these religions by
Judaism and then by Christianity, however, removed the mystery to the one God who
was spatially much more remote than His many predecessors, though knowledge of



Normative Behavior 61

Him could now be passed down in written form. At any rate, it could be deduced that
there was something of a gap between God and mankind and that the close identi-
fication of humans with the land was to some extent sundered: “The land belongs to
me, and you are strangers and guests’ (Leviticus 25:53). Even the concept of time be-
came different in post-Judaic western religion, for it could not be renewed annually
but was linear and each instant was unique. Thus the past could be romanticised as it
passed further away and the notion of a Golden Age was born.*

The burgeoning of interest in the environment from the 1960s provoked a surge of
examination of the Christian position: was mankind indeed alienated from ‘the land’
for one reason or another, or were we all still part of a continuing Creation which was
good, to put it in a highly simplistic form?*” The first tradition is perhaps the easiest
to identify and describe. It derives from the notion that mankind is made, uniquely in
the omneity, in the image of God and therefore has the right to behave in a god-like
manner towards the rest of the cosmos. This at first sight appears to be the message of
the much quoted passages in Genesis I 26—29, where being fruitful, multiplying, hav-
ing dominion and subduing the earth are the direct commands of God, though not,
we must reluctantly presume, in English.®® This passage was used by Lynn White, a
North American historian,* as the basis for saying that the ‘ecologic crisis’ could be
laid at the door of the Judaeo-Christian religious heritage of the West, since this pas-
sage clearly gave a licence to exploit plants, animals and even every creeping thing.
A kind of confirmatory evidence of this view comes in Pope John Paul II’s Third
Encyclical Laborem Exercens in which the forcing of nature to productivity for human
ends is seen as a kind of quantitative measure of human grandeur.*

A second long-standing tradition is that humans are part of God’s Creation just
like the rocks and the trees and that no one part of this is inherently superior to an-
other: there is a basic spiritual equality. In this view, both man and nature become co-
creators of the cosmos (cosmos, it will be remembered, is a world with order) and God
is, has been, and will be present in all things. This doctrine of immanence is more
sharply focused by the life of Christ, which confirmed that the universe is within God
(i.e. pan-en-theism).>! The rather less abstract symbol of this strand of belief is gener-
ally taken to be Francis of Assisi talking of Brother Sun and Sister Moon>? and preach-
ing to the birds (did he listen as well?); here in Northumbria we have our own ikon,
that of the ascetic St Cuthbert being kept warm by Eider Ducks (still known region-
ally as Cuddy Ducks™) after one of his spells of fasting and immersion in the North
Sea. Recent interest in this tradition has produced for us figures like Hildegard of Bin-
gen (1098-1179) who celebrates the inherent divinity and beauty of all creation. This is
coupled with warnings about the sins of indifference and injustice to nature, for cre-
ation demands justice.* She used the term viriditas (‘green truth’) and wrote some
prescient poetry:

Now in the people

that were meant to be green ...
The winds are burdened

by the utterly awful stink of evil, ...
Sometimes this layer of air

is full,
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full of a fog that is the source of many destructive and barren creatures
that destroy and damage the earth

rendering it incapable

of sustaining humanity.

Much Christian theology is, however, dominated by the concept of the Fall. Any
human act is therefore imperfect (and at best provisional) and its redemption is by
Grace and probably not in our time.> Since the Bible is the source of this world-view,
it can also be seen as the only source of ideas about adapting to it. But faith in the lit-
eral truth of the Bible as a source-book for ethics as well as theology is variable.*

It seems as if there are two distinct ethical strands which can be woven out of his-
tory and dogma. They relate to the historical traditions discussed above, though with
added elements in each. From the first strand comes the common-sense exhortation
to recognise the superiority of mankind as being at the apex of creation (so far) but to
use the power thus granted with an acute sense of responsibility. This is particularly a
Benedictine trait and the example of reclamation of waste places by their medieval
abbeys is often cited. So the notion of stewardship is paramount: we are in the pos-
ition of temporary holders only of the office of steward or vice-regent or overseer and
we are required by the Landlord to leave the estate in at least as good a condition as
we found it.>” One trouble here is that the instructions for doing so are nowhere near
as explicit as those found say beside the bath in a cheap hotel: how do religious people
decide whether it is right to drain swamps or to preserve them for their wildlife?

In some contrast, the Franciscan view has been much amplified by being caught up
in the kind of evolutionary mysticism propounded by Teilhard de Chardin. He saw
cosmic history as an evolution of consciousness which would end with a total en-
folding of the Universe at an omega-point, a final unity with the glorified Christ as
Pantocrator.’® So today’s Franciscanism has a much less practical outlook than the
stewardship camp (though it is presumably not incompatible with it) in the sense that
it is more contemplative and seeks to ‘green’ (to borrow a phrase) individuals rather
than produce institutional change in an overt manner. Essentially, this strand of belief
plays down the fallen side of humanity and prefers to be celebratory so as to revel in
the diversity of all forms of life and the richness of human culture.”

The ethical implications of the kinds of beliefs outlined above are not easy to dis-
cover, for Christians seem to be able to discover a whole range of proper responses to
them: some justify rapid use of resources to create wealth on the grounds that if the
Samaritan had not been wealthy he would not have been able to help, whereas others
argue for vegetarianism and an extra sweater. There seems to be some concentration,
nevertheless, on the preservation of the wild and its non-human inhabitants, on our
responsibility to future generations, on respecting the carrying capacity of our sur-
roundings, on the satisfaction of genuine need rather than the inflated demands of
consumerism,® on the use of appropriate technology rather than everything that the
inventors can come up with and sell, and with the need to resacralise nature.®! This
last involves putting some of the reverence for life and its mysteries and connectivities
back into nature herself rather than allowing it to reside in a remote judgemental sky-
god. The poet Gary Snyder phrased it in a rather extreme but cogent way when he
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said that our [ecological] troubles began with the invention of male deities located off
the planet. No wonder, then, that a mystical version of Gaia is attractive to those on
the fringes of western religions. Such developments have persuaded radical-thinking
but tradition-rooted theologians like J. B. Cobb to develop postmodern religious
views which combine the insights of the natural sciences with those of creation-based
western theology.®?

Non-western Religions

In the years of high public concern with environmental matters that ended with the
UN Conference in Stockholm in 1972, there was much interest in eastern philosophies
and religions, and in North America in the beliefs of the native peoples. A contrast
can be drawn, for example, between the instrumental view of nature espoused by
Anglo-Americans, in which the land and waters are simply resources, and that of the
Indians.%® For the latter, their traditional cultures held that they occupied a sacred
space and that all their actions therefore needed sanction from a god or gods, often
accompanied by the appropriate ritual. With renewed self-consciousness, however,
these beliefs are undergoing a renaissance among the Indians themselves and they are
being held up by some in the Euro-American community as examples for the nation
to follow.

The religions of the North American aborigines (like those of Australia) have never
shown much capacity for exportability, whereas those of south and east Asia have
always had some fascination for westerners. Thus again in the 1960s and 1970s, Hin-
duism and Buddhism became much better known in the West and especially for the
environmental attitudes which they potentially engendered. (Buddhism will be
treated here as a religion since it seems to function as such, though sensu stricto it is
atheistic.) In Hindu cultures, there is a long tradition of environmental protection,
couched under the concept of non-injury or ahimsa.’* In fact, the adoption of vege-
tarianism and a simple life-style as advocated by Mahatma Gandhi constitutes in itself
a predisposition to a relatively low environmental impact.

For Buddhists, the environment is not different from most other phenomena: it
can be an object of human attachment and therefore of suffering. Thus an attachment
to worldly things that derive from it will end in unhappiness and the law or Dharma
will ensure that the soul will not escape from the cycle of continual rebirth. There is
then a de facto ethic of low impact which once again finds expression in an aversion to
the taking of life and hence to vegetarian eating. At some stage in its eastward spread
from India, Buddhism took aboard many of the essentials of the native Chinese Tao-
ism and the result is known by its Japanese name, Zen.% The Tao stressed a quietistic
attitude to life: harmony with the cosmos was to be sought by finding its ways and
rhythms and adapting to them, rather than striving to alter things and other people.
The contribution of Zen has been in stressing the unity of all things and in the pri-
macy of experiential knowledge rather than objective rationality. Buddhism has
combined with native Japanese animist religion (shinto) to produce one of the most
nature-conscious and delicate aesthetics ever. This too is underlain by a non-dualist
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philosophy in which the subject-object division of western positivism is absent. This
is often summarised in the Japanese phrase ‘mono no aware’ (‘sensitivity to things’).
Emotion is the basis for an awareness of other species, light, weather and eventually of
the environment as a whole. There is no vestige of a hierarchy of existence.® Since the
nineteenth century this has not prevented western values from predominating (in-
deed, it may have encouraged them since change is always to be expected) although
there is now renewed interest in traditional Japanese values and ways.*” In a broader
sense, a progression of concentration upon visual images and their associated emo-
tions can produce the metaphor of nature as a mandala. We might compare this with
the well-known image of Earth from space. Such a view of interconnectedness is more
explicitly delineated in a central image of Hua-yen Buddhism, the jewel net of Indra.
A net is hung which stretches out infinitely in all directions. In each ‘eye’ of the net is
hung a single jewel in whose polished surfaces is reflected all the other jewels, infinite
in number. The relationship is one of simultaneous mutual identity and mutual inter-
causality.®

Islam is monotheistic and based on a book like Judaism and Christianity, and the
book (the Holy Qur’an) is quite explicit in setting humans as stewards of the gifts of
Allah.%® All human activities must be based on the idea that the Earth is only a tem-
porary home (even though man is a superior being) and that to find favour in the
next world, our actions must be properly administered as a manifestation of faith.
These include justice and piety plus the appropriate knowledge and understanding of
environmental problems.

It has to be said that in both East and West many religious traditions have collabor-
ated with human behaviour that is destructive of species and habitat, and with non-
sustainable development. In the West, obviously, there has been little sieving of
technology and much talk of the conquest of nature; in the East no guidelines have
been elaborated for alternative forms of economic and social growth that are ecologi-
cally sustainable.”” In all, some reconstruction of the historic faiths seems to be
needed if they are to contribute to an evolutionary modus vivendi. It seems unlikely at
the moment that, outside the areas of revolutionary Islam, religion as such will play a
large part in directly developing normative behaviour, though it may well contribute
to the formation of new public ethics of an environmentally related character.

Deep Ecology

It is obvious that both ecological ethics and spiritually inspired holism require a
change of world-view. A harmony with nature, the avoidance of pollution, the discus-
sion of the possibility of all life having its own intrinsic value, self-realisation rather
than economic growth and consumerism, appropriate technology, recycling and
thrift, and the organisation of human communities on a regional basis, with great at-
tention paid to minorities, are all found at one point or another in the literature of
advocacy. Some, however, have seen this as reformist rather than radical and hence an
insufficient response to today’s problems. A more radical position is called Deep Ecol-
ogy and is largely associated with the Norwegian philosopher Arne Naess, who in the



Normative Behavior 65

1930s worked with the Vienna School of positivists but who has moved rather far
from them.”! Naess’s concept of Deep Ecology collects together the findings of ecolog-
ical science, the pantheism and process metaphysics of Baruch Spinoza (1632—77), and
the historical linguistics of Heidegger.”? Like some western and many eastern philoso-
phies, Naess constructs a world-view with no ontological divide in the field of exis-
tence: there can be, for example, no dichotomy of reality (or value) between the
human and the non-human. Similarly, people are knots in a total field and the realisa-
tion of Self must not lead to self-centredness but rather to a connectivity with all
things which goes beyond mere altruism. This world-view translates into two funda-
mental norms. The first of these is shared with some of the New Age advocates in the
primacy accorded to self-realisation. In this, we must achieve identification with the
non-human world: we must learn to ‘think like a mountain’ and hence let all things be
themselves. To harm nature is to harm ourselves. The second norm, also shared to
some extent by the previous systems, is that of biocentric equality. The world is no
longer our oyster, we share it with the oysters (Table 7.1).

In such a world all things are able to achieve their own self-realisations and thus
the space occupied by any ‘thing’ (ourselves and our technology especially) must be
limited to allow all the other things to flourish. One of the great differences between
Deep Ecology and the other holisms, however, is its insistence on the value of the ex-
periential as well as the rational, believing as it does that Cartesian dualism is at the
heart of most unsustainable relationships within the biosphere. Naess finally collects
all his ideas into what he calls ecosophy, ‘eco-wisdom’. But as his book sets out, he can
only talk of ‘an ecosophy’ because this is a personal system yet one which recognises
that many different yet mutually acceptable interpretations of nature are both possible
and acceptable. Criticism has been quite strong.”> There are the obvious questions of
the ‘how do we get there from here’ type, but also a fear that any challenge to the ab-
solute reality of the discrete human individual will lead to some form of totalitarian
nightmare: ecological fascism is the label sometimes applied. The counter-argument
centres round the opposite view that the glorification of the rights of the individual
has in practice led as much to totalitarian societies as those based on notional equality.

The scope for developing Deep Ecology seems quite wide. Recently, other currents
seem to have got merged with it: examples are systems thinking, bioregionalism,
holistic medicine and healing, feminism and the nuclear disarmament movement.
Green politics in its more radical forms is also a likely component.

TABLE 7.1
A Platform for Deep Ecology

1 The value of non-human life is independent of the usefulness of the non-human world as resources.

2 The diversity of life forms has a value in itself and humans may reduce this variety only to satisfy vital
needs.

3 The flourishing of non-human life requires a diminution of the size of the human population.

4 The increasing manipulation of the non-human world must be reversed by the adoption of different
economic, technological and ideological structures.

5  The aim of such changes would be a greater experience of the connectedness of all things and an
enhancement of the quality of life rather than an attachment to material standards of living.

6  Those who agree with this have an obligation to join in the attempt to bring about the necessary changes.

soURCE: Adapted from A. Naess, ‘Deep ecology and ultimate premises, The Ecologist 18 (4/5) 1988, 128—31.
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Towards a Radical Reconstruction

Many of the commentators on philosophy and ethics remark on the problems of all
kinds caused by the almost overwhelming representation of anthropocentrism in
western thought and world-view. Since these features of western lifestyle dominate
the world in practice, they must be addressed if they are in fact the source of environ-
mental problems. As we have seen, some thinkers try to increase our sense of respon-
sibility, others would go in for mutual coercion, yet others would extend equal moral
and legal standing to non-human objects which is in itself logically an anthropocentric
act. So there is room for an altogether different way of looking at the difficulties, al-
ways bearing in mind that there will be problems of language if we wish to formulate
radically novel concepts.

The philosopher most often cited as providing the beginning of such a construc-
tion is Martin Heidegger (1889—1976). He attempted to provide a new understanding
of what things are and how humans should behave in the knowledge of that under-
standing.”* He did not, however, try to formulate a developed ethic, but set an agenda
for an all-encompassing ethos. For Heidegger, a central concept was that of Being: an
event in which an entity could reveal or manifest itself as it really is. All things mani-
fest themselves to each other (as the sun shines on flowers, for instance) but humans
have the special capability of noticing that such presences occur. We are actually aware
(in a way we suppose beetles and rocks are not) that these entities have a being and
also that they might not have one. What then is the authentically human way to live in
the presence of all these other beings? For Heidegger, human history and existence
constitute a spatial and temporal clearing in which Beings can manifest themselves
and be what they truly are, irrespective of their usefulness to us. But being ourselves
Beings, we have an essential relatedness to all other beings and therefore to diminish
their being is always to diminish ourselves. So here we are beyond the idea of the ex-
tension of rights to other components of the biosphere: Heidegger put forward the
idea that the core of the relationship was care (Sorge) with humans as shepherds of
Being, where that Being was a totality of earth and sky, gods and mortals assembled
together. All these ways of being are significant and no one determines the nature of
the others.” In other words, we allow ourselves freedom to Be what we truly are when
we understand rightly what our place is in the universe, and that is certainly not a
position which regards all other beings as a ‘standing reserve’ of materials.

Mortals dwell in that they save the earth. ... Saving does not only snatch something from
a danger. To save really means to set something free into its own essence. To save the
earth is more than to exploit it or even wear it out.”®

In the end, the message seems to be that in the West especially we must be more open
to the possible and that may well mean accepting that there are limits to the sort of
rationality to which Aristotle and Descartes have accustomed us.
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The End of Ethics

The study of normative behaviour looks inwards and outwards at the same time. In
the case of the former, there are two especially popular windows. There are those who
say that basically the human concepts of utility and justice as elaborated in the West
are all that is needed for a viable and valid environmental ethic. But a problem here is
the fragmentation of advanced societies into systems such as law, education, economy
and religion. The need for an ethic produces a level of debate in each. But since no
one function system equals the whole of society, the level of resonance in any one
function system does not necessarily produce a valid ethic for all. Thus others argue
that some new metaphysical insights (in particular going beyond the present range af-
forded by the various brands of humanism) are needed.”” In the latter field, the non-
separation of everything which is one of the more startling results of modern quantum
theory at the particulate scale is a possible starting point for the discovery of intrinsic
value in non-human entities. Here, if the self is valuable, then all else is equally
valuable.”® This argument can be extended to suggest that the universe in its entirety
possesses a measure of self-hood in being a self-realising system. It does not have a
purpose or telos, but it is dynamic and unfolding just like smaller scale manifestations
such as an organism. This idea of self-realisation can be extended to inorganic things
if we include the system in which they are embedded. Humans can add an extra di-
mension since we alone can understand our relationship with greater wholes as well
as smaller parts.”

It is difficult to see a discussion of the Copenhagen Interpretation of quantum
theory being the basis for a Greenpeace call for funds.®* But the movement towards
the development of a better public ethic brings in various of the ideas discussed in the
last few pages. They are neatly put together by Charlene Spretnak at the end of her
book on spirituality in Green politics®! and they act as a good overall focus precisely
because they bear no very clear relationship to what she says earlier in the book, i.e.
they are as valid in a secular context as in a transcendental one. She calls for ecological
wisdom, grassroots democracy, personal responsibility over lifestyle, non-violence,
community-based economies, post-patriarchal values, respect for diversity, a global
responsibility and a vision for the future which focuses on the quality of life. Al-
though there is a humanistic bias in these recommendations, they might well be a
good start along even the most radical of non-anthropocentric roads towards an alto-
gether different basis for ethics.
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the conatus by Baruch Spinoza (1632—77).

80. Though we should not forget that F. Capra’s The Tao of Physics, Berkeley, CA: Shambhala
Press/London: Wildwood House, 1975, was a best-seller and there have been several imitators,
such as G. Zukav, The Dancing Wu Li Masters, London: Fontana, 1979; R. Jones, Physics as
Metaphor, London: Abacus Books, 1983.

81. C. Spretnak, The Spiritual Dimension of Green Politics, Santa Fe, NM: Bear and Co, 1986.
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Population

In the late 1700s, Thomas Malthus predicted a grim future in which human popula-
tion growth would outstrip the environment’s capacity to produce food. The resulting
social strains and environmental deterioration would generate chaos and social dis-
integration. Since then, researchers have continued to ponder the link between popu-
lation and environmental processes. Malthus’s ideas retain their allure. (He appears
here in the contributions by Caroline Bledsoe, Fattoumatta Banja, and Allan G. Hill;
Simon Dalby; and Lester Brown, Gary Gardner, and Brian Halweil.) Demography,
however, includes interests in mortality, migration, health care, and life cycle processes,
as well as fertility. As Fricke notes, anthropology’s contribution to demographic studies
is to show how culture and daily life experiences provide the context in which people
make the decisions and choices which shape broader population changes (Fricke 1997).

The basis for a broader demographic approach in anthropology can be found in
Ester Boserup’s renowned theory of agricultural intensification and is illustrated by
Sally Ethelston’s report on connections between environment and health in urban
Cairo. Boserup has been influential in the work of agricultural ecological anthro-
pologists, such as Netting. Her thesis, that population density results in agricultural
intensification, has implications for the large-scale migrations out of rural areas wit-
nessed during the 19th and 20th centuries. Boserup’s work furthermore speaks to
questions of economic development raised in Section 3. In contrast, Ethelston’s work
in an urban setting makes for more pessimistic reading. She brings population issues
into the policy realm by discussing the collective action she believes necessary to com-
bat the combined problems of deteriorating environments, health standards, and
population growth. Given that most population-environment research focuses on
population growth, Ethelston raises the important question of whether measures to
curb high birth rates work to liberate or further oppress women.

Students may detect some real differences between reporting styles and data collec-
tion techniques in this section. Brown et al’s summary figures stand in contrast to
Bledsoe’s nuanced and intimate local knowledge of fertility practices. The numerical
snapshots stand in contrast to complex ideas about what children mean to the fam-
ilies and communities who raise them. These reporting styles appeal to divergent
audiences and themselves have an impact, separately from the information they con-
vey. This section offers a sense of how information becomes transformed as authors
promote their particular position to different audiences.

The global nature of population debates means that this section begins to open the
question of global environmental issues. Simon Dalby takes on the global implications
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of Malthusian thinking in his article, which serves both as this section’s ethical and
polemical reading.
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Chapter Eight

L

Some Perspectives and Implications

Ester Boserup

Agriculture in Europe and the United States has undergone a radical transformation
in the last century. Scientific methods of cultivation have been introduced and mech-
anized equipment and other industrial products have become widely used.

On the background of this technical revolution of agricultural procedures in the
already developed world, agrarian change in underdeveloped countries may seem triv-
ial, and it is understandable that many economists should presume that in countries
where agriculture has not yet reached the stage of scientific and industrial methods it
is stagnant and traditional, almost by definition.

The preceding chapters should have shown that this view is unwarranted, and that
in the supposedly immutable communities of primitive agriculture profound changes
are in fact occurring.

Students of economic history have not failed to describe the successive changes
within primitive agricultural systems, but this has largely passed unnoticed by econo-
mists. They tended to regard the existing methods of cultivation and systems of land
use as permanent features of a given locality, reflecting its particular natural condi-
tions, rather than as phases in a process of economic development. In accordance
with this view, the causal explanation of differences in cultivation systems was sup-
posed to be a matter for geographers to consider; and these would naturally be in-
clined to explain differences in agricultural methods in terms of climatic conditions,
type of soil and other natural factors which were believed to remain uninfluenced by
changes in the size of population. It is in the logic of this approach to expect that
major increases of agricultural population within a given area must result in the
emergence of a labour surplus on the land and a consequent pressure for migration to
other regions or to urban areas.

Our investigation lends no support to this conception of an agrarian surplus pop-
ulation emerging as the result of population growth. We have found that it is unrealis-
tic to regard agricultural cultivation systems as adaptations to different natural
conditions, and that cultivation systems can be more plausibly explained as the result
of differences in population density: As long as the population of a given area is very
sparse, food can be produced with little input of labour per unit of output and with

From The Conditions of Agricultural Growth: The Economics of Agrarian Change under Population Pressure, ed.
Ester Boserup. © 1993 by Earthscan Publications Ltd. Used by permission.
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virtually no capital investment, since a very long fallow period helps to preserve soil
fertility. As the density of population in the area increases, the fertility of the soil can
no longer be preserved by means of long fallow and it becomes necessary to introduce
other systems which require a much larger agricultural labour force. By the gradual
change from systems where each cultivated plot is matched by twenty similar plots
under fallow to systems where no fallow is necessary, the population within a given
area can double several times without having to face either starvation or lack of em-
ployment opportunities in agriculture.

Some economic historians, noting the process of gradual shortening of fallow with
accompanying changes in methods in many rural communities, made the observation
that these changes occurred in periods of increasing population. The mere observa-
tion of this relationship leaves us with the further question of whether the increase in
population is the effect or the cause of the agrarian changes.

The empirical study of the historical sequence is not very helpful in answering this
question. Changes in patterns of land utilization and in agricultural methods usually
occur gradually over long periods, and the same is most often true of demographic
changes. Therefore, it is often difficult or impossible to determine through historical
research whether the demographic change was the cause or the effect of the changes
in agricultural methods. In the absence of a clear answer from historical sources, many
historians have been inclined to presume a line of causation conforming to Malthusian
theory, with the agrarian change as the cause and the long-term demographic trend as
the effect.

The present study attempts to approach from another angle this important ques-
tion of what is cause and what is effect. The method is the indirect one of comparing
labour costs per unit of output in the main systems of primitive agriculture. The con-
clusion drawn from this comparison was that the complex changes which are taking
place when primitive communities change over to a system of shorter fallow are more
likely to raise labour costs per unit of output than to reduce them. Therefore, it seems
implausible to explain upwards changes in rates of population growth as a result of
this type of agrarian change. It is more sensible to regard the process of agricultural
change in primitive communities as an adaptation to gradually increasing population
densities, brought about by changes in the rates of natural population growth or by
immigration.

According to the explanation offered here, population increase leads to the adop-
tion of more intensive systems of agriculture in primitive communities and an in-
crease of total agricultural output. This process, however, can hardly be described as
economic growth in the generally accepted sense of this term, since the proximate
effect upon output per man-hour is to lower it. But sustained growth of total popula-
tion and of total output in a given territory has secondary effects which—at least in
some cases—can set off a genuine process of economic growth, with rising output per
man-hour, first in non-agricultural activities and later in agriculture. Such secondary
effects come about through two different mechanisms. On the one hand, the intensifi-
cation of agriculture may compel cultivators and agricultural labourers to work harder
and more regularly. This can produce changes in work habits which help to raise
overall productivity. On the other hand, the increasing population density facilitates
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the division of labour and the spread of communications and education. The import-
ant corollary of this is that primitive communities with sustained population growth
have a better chance to get into a process of genuine economic development than
primitive communities with stagnant or declining population, provided of course,
that the necessary agricultural investments are undertaken. This condition may not be
fulfilled in densely peopled communities if rates of population growth are high.

According to the theory propounded above, a period of sustained population
growth would first have the effect of lowering output per man-hour in agriculture,
but in the long run the effect might be to raise labour productivity in other activities
and eventually to raise output per man-hour also in agriculture. In a development
pattern of this kind, there is likely to be an intermediary stage where labour product-
ivity in agriculture is declining while that of other activities is increasing. This period
is likely to be one of considerable political and social tension, because people in rural
areas, instead of voluntarily accepting the harder toil of a more intensive agriculture,
will seek to obtain more remunerative and less arduous work in non-agricultural oc-
cupations. In such periods, large-scale migrations to urban areas are likely to take
place and to result in hardening competition in urban labour markets. The flight
from the land may reach such proportions that it precludes the necessary expansion
of food production in the villages, with the result that the town population must
carry the double burden of lacking employment opportunities and high food prices.
Difficulties of this type have occurred in most developing countries in the past, and
they have been dealt with in very different ways: some European countries went as far
as to reintroduce rural serfdom in order to curb the drift of rural youth to the towns;
others tried to counteract internal migration by legal restrictions, or to introduce
agrarian reform as an incentive for people to remain in the rural areas.

In cases where the migrations from village to town at this stage of development are
allowed to continue without restraint, the ensuing relative rise of food prices may
provide the needed incentive for an intensification of agriculture and be followed by a
rise of rural money wages which helps to keep migration within bounds.

An alternative to the acceptance of rising food prices is to allow the importation of
food. Increased food imports at this stage of development is a means to avoid the
political and social trouble in the urban areas which would be likely to follow rising
prices of food in terms of urban wages. However, if the import of food contributes to
prevent or retard the intensification of domestic agriculture, the inflow of rural
labour to the towns may continue. The result may be a slack labour market in urban
and rural areas, particularly in cases where the need to finance the food imports leads
to measures which reduce employment opportunities in the urban areas.

In the past century, the pressure of population growth was mitigated in many
underdeveloped countries by the possibility of sustained expansion of the production
of tropical crops for exports. The rapid growth of both population and per capita in-
comes in many countries in the temperate zones created expanding markets for such
crops at prices which were so high that cultivators, by changing over from food pro-
duction for domestic consumption to production of export crops, could earn a subsist-
ence wage or income with a smaller input of labour than would be required to obtain
the same income by the production of food crops in intensive systems of agriculture.
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Therefore, increasing numbers of the rising populations in many underdeveloped
countries took to the cultivation of export crops.

The type of development just described is characterized by a sharp contrast be-
tween the sector producing for exports and the sector which continues to produce
food for subsistence. The rising numbers in the export sector are consuming mainly
food and non-agricultural goods imported from other areas. The stagnant or gradu-
ally declining numbers in the subsistence sector continue to produce their own food
by long-fallow systems, have little division of labour and contribute little to the growth
of urbanization, which is limited to one or a few centres of foreign trade.

World markets for tropical export crops are no longer expanding so quickly that
they can provide sufficient outlet for the more and more rapidly growing rural popu-
lations in the tropical countries. These are faced with the choice between harder work
in more intensive food production, or migration to urban areas. They seem in most
cases to choose the latter solution in so great numbers that urban labour markets
become oversupplied with unskilled labour, while the labour supply in rural areas is
insufficient to allow the needed shift from long fallow to more intensive agriculture. It
thus seems that now, as in the past, there is a choice between increasing food prices,
food imports or direct government intervention, in one form or the other, against
migrations from the countryside.

It might be objected that the recent revolution of agricultural techniques has
changed the situation fundamentally in this respect and that an additional solution is
now available, namely to modernize and increase food production by means of indus-
trial input, mechanized equipment as well as chemical fertilizers. But in primitive
rural communities in countries where food is cheap in terms of prices of industrial
goods there appears to be little incentive to use industrial inputs in agriculture. Thus
the possibility of stepping up agricultural output by the introduction of modern
industrial inputs cannot be realized unless a rise in agricultural prices relative to those
of industrial goods is allowed to take place.

This leads on to the final question: What are the implications of the present study for
the possibilities of promoting economic growth in the underdeveloped parts of the
world? Can history teach us anything for the future, or has it become irrelevant under
modern conditions with the possibility of using scientific methods and industrial
products in the agriculture of underdeveloped countries?

It is clear that this question cannot be answered by a reference to the fact that out-
put per man-hour in agriculture increases by leaps and bounds when industrial
methods are introduced in rural communities in already industrialized countries.
Similar changes raise output per man-hour much less when introduced in under-
developed countries where rural skills and rural communications remain at primitive
levels. The modest increases in output per man-hour which can be obtained by the
use of industrial products or scientific methods in such communities may not be
sufficient to pay for the very scarce resources of skilled labour and foreign exchange
which they absorb. It seems somewhat unrealistic, therefore, to assume that a revolu-
tion of agricultural techniques by means of modern industrial and scientific methods
will take place in the near future in countries which have not yet reached the stage of
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urban industrialization. It is not very likely, in other words, that we shall see a reversion
of the traditional sequence, in which the urban sector tends to adopt modern meth-
ods a relatively long time before the agricultural sector undergoes a corresponding
transformation. Past experience may therefore still have some relevance for the plan-
ning of agricultural growth in the underdeveloped world.



Chapter Nine

Beyond Malthus

Sixteen Dimensions of the Population Problem

Lester Brown, Gary Gardner, and Brian Halweil

The demographic prospect for individual countries has never varied more widely
than it does today. In some nations, populations are projected to decline somewhat
over the next half-century, while in others they are projected to more than triple. But
are such increases realistic? Analysis of the population problem raises doubts as to
whether the expected population doublings and triplings in scores of developing
countries will, in fact, materialize.

To help assess the likelihood that the increases projected by the United Nations will
actually occur, we turn to the concept of the demographic transition, formulated by
Princeton demographer Frank Notestein in 1945. Among other things, its three stages
help explain widely disparate population growth rates. In the first of the three stages,
the one prevailing in preindustrial societies, birth rates and death rates are both high,
essentially offsetting each other and leading to little or no population growth. As
countries begin to modernize, however, death rates fall and countries enter stage two,
where death rates are low while birth rates remain high. At this point, population
growth typically reaches 3 percent a year—a rate that if sustained leads to a 20-fold
increase in a century. Countries cannot long remain in this stage.!

As modernization continues, birth rates fall and countries enter the third and final
stage of the demographic transition, when birth rates and death rates again balance,
but at low levels. At this point, population size stabilizes. Countries rarely ever have
exactly zero growth, but here we consider any country with annual growth below 0.4
percent to have an essentially stable population. Among the earliest nations to reach
stage three were East Germany, West Germany, Hungary, and Sweden, which achieved
stability during the 1970s.

All countries today are in either stage two or stage three. Some 32 industrial coun-
tries have made it to stage three, stabilizing their population size. (See Table 9.1) The
other 150 or so countries, including most of those in Asia, Africa, and Latin America,
are in stage two. Within this group 39 countries, those that have seen their fertility fall

From Beyond Malthus: Sixteen Dimensions of the Population Problem, Worldwatch Paper 143, eds. Lester
R. Brown, Gary Gardner, Brian Halweil, 1998. Reproduced by permission of Worldwatch Institute,
http://www.worldwatch.org.
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TABLE 9.1
Sixteen Countries with Zero Population Growth, 1998
Country Annual Rate of Natural Increase Midyear Population
(percent) (million)
Belarus -0.4 10.2
Belgium +0.1 10.2
Czech Republic -0.2 10.3
France +0.3 58.8
Germany -0.1 82.3
Greece 0 10.5
Hungary -0.4 10.1
Italy 0 57.7
Japan +0.2 126.4
Netherlands +0.3 15.7
Poland +0.1 38.7
Romania -0.2 22.5
Russia -0.5 146.9
Spain 0 394
Ukraine -0.6 50.3
United Kingdom +0.2 59.1

SOURCE: See endnote 2.

to replacement level or below, are approaching stage three. These include China and
the United States, which are each growing by roughly 1 percent a year.?

In mature industrial countries with stable populations, agricultural claims on the
Earth’s ecosystem are beginning to level off. In the European Union (EU), for exam-
ple, population has stabilized at roughly 380 million. With incomes already high,
grain consumption per person has plateaued at around 470 kilograms a year. As a re-
sult, EU member countries, now consuming roughly 180 million tons of grain annu-
ally, have essentially stabilized their claims on the Earth’s agricultural resources—the
first region in the world to do so. (See Figure 9.1) And, perhaps more important, since
the region is a net exporter of grain, Europe has done this within the limits of its own
land and water resources. Likewise, future demand for grain in both North America
and Eastern Europe is also projected to remain within the carrying capacity of re-
gional land and water resources.’

Not all countries are so fortunate. Over the next half-century, India’s population is
projected to overtake that of China, as it expands by nearly 600 million people, com-
pared with just under 300 million for China. Whether India—already facing acute
shortages of water—can avoid a breakdown of social systems in the face of such an
increase in population pressure remains to be seen.

Although there are dozens of countries that now face a doubling or tripling of
population size over the next half-century, three of the more populous ones stand
out: Ethiopia, Nigeria, and Pakistan. (See Table 9.2) The current fertility rate in these
countries ranges from just under six children per woman in Pakistan to nearly seven
in Ethiopia. By 2050, water availability per person in each of these countries will be
well below the minimum needed to satisfy basic food and residential needs.*

The question now facing the world is whether the 150 or so countries that are still
in stage two, with continuing population growth, can make it into stage three by
quickly reducing births. Over the next half-century, most countries where population
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TABLE 9.2
Population in Selected Industrial and Developing Countries in 1998,
with Projections to 2050

Population Increase From
Area 1998 2050 1998 to 2050

(million) (million) (percent)
Industrial Countries
United States 274 348 +74 +27
Russia 147 114 -33 =22
Japan 126 110 -16 -13
Germany 82 70 -12 -15
France 59 58 -1 -2
United Kingdom 58 59 +1 +2
Ttaly 57 42 -15 -26
Developing Countries
India 976 1,533 +557 +57
China 1,255 1,517 +262 +21
Pakistan 148 357 +209 +141
Nigeria 122 339 +217 +178
Brazil 165 243 +78 +47
Bangladesh 124 218 +94 +76
Ethiopia 62 213 +151 +244
Iran 73 170 +97 +133
Congo 49 165 +116 +237
Mexico 96 154 +58 +60
Egypt 66 115 +49 +74
Tanzania 32 89 +57 +178

SOURCE: See endnote 4.
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growth is still rapid seem likely to break out of stage two, achieving the demographic
stability of stage three. In these nations, the combination of falling fertility, increasing
incomes, and rising educational levels will lead to population stabilization within the
foreseeable future. Economic and social gains and the decline in fertility will reinforce
each other. This can be seen most clearly in the developing countries of East Asia,
such as South Korea and Taiwan, where successful early efforts to reduce fertility set
the stage for the diversion of capital from rearing large numbers of children to invest-
ment in modernization overall. The resulting improvements in living standards then
reinforced the trend to smaller families.

Countries that are already pressing against the limits of land and water resources
and that are faced with a projected doubling or tripling of their population may face
falling living standards that will further reinforce the prevailing high fertility. This
reinforcing mechanism, referred to by demographers as the demographic trap, could
drive countries back into stage one.

Nations in stage two where population is still growing rapidly will thus either shift
quickly to smaller families or eventually fall back into stage one of the demographic
transition when their economic and social systems break down under mounting
population pressure. One or the other of the two self-reinforcing cycles will take over.
There are no other options. Among the many countries at risk of falling back into
stage one if they do not quickly check their population growth are Afghanistan, Egypt,
Ethiopia, Ghana, Haiti, Honduras, India, Myanmar, Nigeria, Pakistan, the Sudan,
Tanzania, and Yemen.

Governments of countries that have been in stage two for several decades are typ-
ically worn down and drained of financial resources by the consequences of rapid
population growth, in effect suffering from demographic fatigue. This includes trying
to educate ever growing numbers of children reaching school age, creating jobs for
the swelling numbers of young people entering the job market, and dealing with the
various environmental problems associated with rapid population growth, such as de-
forestation, increased flooding and soil erosion, and aquifer depletion. With leader-
ship and fiscal resources stretched thin in trying to cope with so many pressures at
once, governments are often unable to respond effectively to emerging threats such as
new diseases, water shortages, or food shortages. This is perhaps most evident in the
inability of many governments to cope with new diseases, such as AIDS, or the resur-
gence of more traditional diseases, such as malaria or tuberculosis.

If these threats are not dealt with, they can force countries back into stage one. For
several African countries with high HIV infection levels, this is no longer a hypotheti-
cal prospect. Although industrial nations have been able to control the spread of the
disease, holding infection levels under 1 percent of their populations, governments in
many developing countries—already overwhelmed by the pressures just described—
have not been able to do so. For example, in Zimbabwe, a country of 11 million people,
more than 1.4 million of the adult population of less than 5.6 million are infected with
HIV. As a result of this 26-percent adult infection rate and the inability to pay for
costly retroviral drugs needed to treat those with the disease, Zimbabwe is expected to
reach population stability in the year 2002 as death rates climb to offset birth rates. In
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effect, it will have fallen back into stage one, marking a tragic new development in
world demography.®

Another situation that could easily become unmanageable is life-threatening short-
ages of food due to either land or water shortages or both. For example, Pakistan and
Nigeria face an impossible challenge in trying to feed their future populations. The
projected growth for Pakistan to 357 million by 2050 will reduce its grainland per
person from 0.08 hectares at present to 0.03 hectares, roughly the strip between the
10-yard markers on a football field. Nigeria’s projected growth will reduce its grain-
land per person from the currently inadequate 0.15 hectares to 0.05 hectares.®

As India’s population approaches the 1 billion mark and as it faces the addition of
another 600 million people by 2050, it must deal with steep cutbacks in irrigation
water. David Seckler, head of the International Water Management Institute in Sri
Lanka, the world’s premier water research body, observes in a new study that “the
extraction of water from aquifers in India exceeds recharge by a factor of 2 or more.
Thus almost everywhere in India, fresh-water aquifers are being pulled down by 13
meters per year.” Seckler goes on to speculate that as aquifers are depleted, the result-
ing cutbacks in irrigation could reduce India’s harvest by 25 percent. In a country
where food supply and demand are precariously balanced and where 18 million
people are added to the population each year, the cutbacks in irrigation that are in
prospect could drop food supplies below the survival level, creating a national food
emergency.’

As noted earlier, UN. demographic projections do not reflect the ecological deteri-
oration and social breakdown of the sort that has led to the ethnic conflicts plaguing
countries such as Rwanda and Somalia. Somalia, for example, is still treated by U.N.
demographers as a country, but in reality it is not. It is a geographical area inhabited
by warring clans—one where ongoing conflict, disintegration of health care services,
and widespread hunger combine to raise mortality.

Exactly how the stresses of social disintegration will manifest themselves as the
needs of a growing population outstrip the resource base varies from country to
country. For example, Rwanda’s 1950 population of 2.5 million had reached roughly
8.5 million by early 1994. A country whose agricultural development was once cited as
a model for others in Africa saw its grainland area per person shrink to a meager 0.03
hectares per person, less than one third as much as in Bangladesh. In this society,
which is almost entirely rural with no industrial cities to migrate to, cropland per per-
son has shrunk to the point where it will no longer adequately feed many of those liv-
ing on the land, giving rise to a quiet desperation. The resulting tension can easily be
ignited—as it was when a long-standing ethnic conflict between Tutsis and Hutus
broke out again in 1994, leading to the slaughter of a half-million Rwandans, mostly
Tutsis.®

The press focused on the long-standing conflict, which was real, but what was not
reported was the extraordinary population growth over the last half-century and how
it was affecting the hope of Rwandans for a better future. Desperate people resort to
desperate actions.

As demographic fatigue sets in and the inability of governments to deal effectively
with the consequences of rapid population growth becomes more evident, the resulting



Beyond Malthus 85

social stresses are likely to exacerbate conflicts among differing religious, ethnic,
tribal, or geographic groups within societies. Among these are differences between
Hindus and Moslems in India; Yorubas, Ibos, and Hausas in Nigeria; Arabs and
Israelis in the Middle East; Hutus and Tutsis in Rwanda and Burundi; and many
others. Aside from enormous social costs, these spreading conflicts could drive count-
less millions across national borders as they seek safety, putting pressure on industrial
countries to admit them as political refugees.

As pressures on the Earth’s resources build, they may also lead to international
conflicts over shared water resources, oceanic fisheries, or other scarce resources.
Nowhere is the potential conflict over scarce water more stark than among the three
principal countries of the Nile River valley—Egypt, the Sudan, and Ethiopia. In
Egypt, where it rarely rains, agriculture is almost wholly dependent on water from the
Nile. Egypt now gets the lion’s share of the Nile’s water, but its current population of
66 million is projected to reach 115 million by 2050, thus greatly boosting the demand
for grain, even without any gains in per capita consumption. The Sudan, whose popu-
lation is projected to double from 29 million today to 6o million by 2050, also depends
heavily on the Nile. The population of Ethiopia, the country that controls 85 percent
of the headwaters of the Nile, is projected to expand from 62 million to 213 million.
With little Nile water now reaching the Mediterranean, if either of the two upstream
countries, Sudan or Ethiopia, use more water, Egypt will get less.’

FIGURE 9.2
World Population Projections under Three Variants, 1950—2050
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As we look to the future, the challenge for world leaders is to help countries maxi-
mize the prospects for breaking out of stage two of the demographic transition and
moving into stage three before time runs out and nature brutally forces them back
into stage one. In a world where both grain output and fish catch per person are
falling, a strong case can be made on humanitarian grounds for an all-out effort to
stabilize world population. There is nothing inevitable about a projected mid-century
population of 9.4 billion. We can choose to move to the lower trajectory of the three
U.N. projection scenarios, which has world population stabilizing at 7.7 billion by
2050. (See Figure 9.2) This would reduce the number to be added by 2050 from 3.3 bil-
lion to a more manageable 1.7 billion.'°

What is needed, to use a basketball term, is a full-court press—an all-out effort to
lower fertility, particularly in the high-fertility countries, while there is still time. We
see four key steps in doing this: undertaking national carrying capacity assessments to
help governments and the public at large to better understand the urgency of stabiliz-
ing population, filling the family planning gap, educating young women, and adopting
a worldwide campaign to stop at two surviving children.
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Chapter Ten

Reproductive Mishaps and Western Contraception
An African Challenge to Fertility Theory

Caroline Bledsoe, Fatoumatta Banja, and Allan G. Hill

Kaddy Sisay, a 30-year-old remarried divorcée, fell into a sample of women our sur-
veyors interviewed in rural Gambia every month for 15 months during 1993-94. In
this population where people so intensely desire children, Kaddy had carried at least
four pregnancies. Three were with her first husband. The firstborn, a daughter who
died before age three, was followed by two stillbirths. At this point Kaddy’s marriage
ended, very likely a consequence of her failure to produce children for her husband.
Remarrying as the marginal second wife of a man already married to a younger
woman with three children, Kaddy became pregnant for the fourth time and bore a
son. Our surveyors began to interview her when the baby, still breastfeeding, was
about 17 months old. Four months later, this child died. Left in a precarious marriage
with no children to support her in later life, Kaddy, although she expressed a strong
desire for more children, did the last thing we might expect: she began a long course
of Depo-Provera injections.!

This example presents three apparent anomalies. We perceive high-technology
Western contraceptives as being out of place: being put to use in a country whose
rural inhabitants appear to have radically different ideas about reproduction from
those in the West. We also see contraceptives as being used at a point in time, and for
a duration, in which “child spacing” can hardly characterize the motive. Finally, we see
contraceptive use in an unexpected marital context: by a wife whose future conjugal
life seems to depend crucially on her ability to produce children. It is small wonder
that by the fourteenth month of our survey, Kaddy’s comment, recorded by the sur-
veyors, was, “I am suffering in my marriage.”

An outsider’s first reaction might be to attribute these reported actions to data
error or statistical aberration. Yet Kaddy’s case, as startling as it sounds to the demog-
rapher’s trained ear, is not unusual for women in such situations. In our 1992 baseline
survey of 2,980 women who had ever been pregnant, 150 women were using Western
contraceptives. Of these, 18 percent were doing so after a reproductive mishap—a
miscarriage, stillbirth, or the loss of a neonate or a young child. This 18 percent is all
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the more surprising since, in a “nonlimiting” population whose members value high
fertility, no one in circumstances like Kaddy’s should be using any contraceptive
method, at least according to the conventions by which fertility in Africa is usually an-
alyzed. These findings on contraceptive use following reproductive mishaps, without
apparent regard for its likely temporal penalties for fertility, fly in the face of every
major demographic theory that has been advanced to explain fertility behaviors in
Africa. They contradict any sort of child-replacement hypothesis; they also reflect
efforts to “control” fertility under circumstances where a target family size can hardly
have been reached. They certainly reflect circumstances that our project’s earlier con-
clusions about child spacing as the basis for contraceptive use (Bledsoe et al. 1994)
failed to consider: there is no child to space. Such observations seem to make no sense
in a population so desirous of children.

This article shows that these very small numbers are the most striking edges of
a much larger body of evidence. They suggest a convergence between conventional
demographic understanding of the social and biological dynamics of high fertility
and a very different framework of interpretation. The key question is not when fertil-
ity begins, the boundary that draws most demographic attention in high-fertility
populations, but how it ends. We show that rural Gambians see fertility as limited by
a woman’s eroding bodily capacity to bear a child safely over successive pregnancy
outcomes. This capacity wears out less with the passage of time than with the cumu-
lative effects of wear and tear on the body, particularly in the wake of obstetric trau-
mas. Since the pace of this decline can be slowed with “rest” between pregnancies (that
is, the creation of recuperative space), and since time spent in “resting” is considered
largely irrelevant to ultimate child numbers, it is not surprising that the most trau-
matic health assaults, such as those that reproductive mishaps reflect or intensify, pro-
duce the strongest contraceptive responses.

This alternative view of reproduction and aging, which we term “body resource ex-
penditure,” is consistent with findings from elsewhere in rural sub-Saharan Africa on
contraceptive use, marriage, birth intervals, and men’s reproductive desires. This view
also appears to have figured significantly in other times and regions. It draws support
from every discipline that has touched on reproduction in Africa—demography re-
productive biology, medicine, anthropology, art, literature—each of which would prob-
ably claim the findings as its own “common sense”: knowledge that seems so obvious
it scarcely bears stating. Yet none has acknowledged this alternative view of reproduc-
tion and aging as a basis either for interpreting intentional behavior or for carrying
out concerted analysis.

Understanding this alternative view requires looking through a cultural lens not
only at reproduction in rural Gambia but also at the interpreting frameworks by which
the population sciences have come to analyze high fertility.? As most of the world settles
into a regime of low fertility, the science of the study of high fertility is disappearing
rapidly; international medical journals now describe the predominant problems faced
by older women as those of cancer and infertility. As a result, even in Africa demo-
graphic research now tends to treat contraceptives as devices to limit the number of
live births, with maternal health improvements being seen as a byproduct, and con-
traceptive users are seen as a group apart: educated, autonomous, and nonfatalistic.
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We show, however, that in contexts with high levels of reproductive morbidity and
mortality, a health model, not a demographic one, dominates people’s thinking about
contraception, superseding by far any specific worries about family size. The fact that
a woman’s health and life are at stake—to say nothing of the wellbeing of the extant
children who depend on her—means that the medicinal effect of contraceptives,
which have the potential to heal by allowing recovery from traumatic pregnancy and
delivery experiences, may loom larger than their fertility-reduction potentials.

It is important to stress that we are concerned here neither with fertility levels nor
with fertility decline,® but with the intents with which people use contraceptives and
the patterns of contraceptive use that these intents produce.* We see women as point-
ing by their contracepting actions to a dimension of human biology that has been dis-
appearing from Western views of this matter and to ways in which they seek to shape
biological outcomes. We first lay out a series of assumptions upon which contempor-
ary analyses of fertility in developing countries have been grounded, including our
project’s own initial child spacing theme. Turning to some of the inconsistencies that
began to emerge in the findings, in the rest of the article we set forth the alternative
vision and adduce social and cultural evidence for it.’

Key Assumptions in Studies of Contraception and Fertility

Most Western women, when asked how many children they want, produce a clear
numerical response. By contrast, Gambian women frequently respond, “Whatever
God gives me” or “Ask my husband” (for a related discussion, see van de Walle 1992).
Indeed, the testimonies of subfertile women suggest that they are far from happy with
their divine allotment, while those women who received a bounteous number prob-
ably would have liked even more. In such populations, the most obvious question is
not the one that policymakers typically ask: “Why do they want so many children?”
Rather, it is “Why don’t they have more?”® For contemporary studies of developing
countries, the answer to this question has centered on two assumptions: (1) live
births, if not surviving children, are the only meaningful units of fertility analysis, and
(2) time imposes the ultimate check on both completed fertility and fecundability. Ex-
pressed in the numerator as live births over a specified amount of time in the denom-
inator, the elements in this expression are set against the countdown to what is seen as
the ultimate limit to fertility: menopause.” These convictions are so taken for granted
that they are seldom articulated: certainly they infused every aspect of the Gambian
project’s original formulation.

The Study

Our study took place in the North Bank area of rural Gambia. Its first phase consisted
largely of a 1992 baseline fertility survey, carried out in 4o villages, of 2,980 women of
reproductive age. The study also included several hundred pages of open-ended inter-
views and field notes. Like most of sub-Saharan rural Africa, the population of rural
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Gambia is one that demographic convention would confidently label a natural fertil-
ity population. In our study region, ever-married women had one of the highest total
fertility rates in the world, 7.5 children per woman, with no signs of major change
over a long period.® Birth intervals averaged around 2.5 years, and contraceptive use
rates were very low. Only 5 percent of women under age 45 were using a Western
method of contraception, mostly oral contraceptives and Depo-Provera. (National
levels, which include urban areas, are slightly higher; Republic of The Gambia 1993.)
As for methods usually termed “traditional,” few women report using herbs. Far more
use “juju,” a small leather pouch sewn tightly around pieces of paper containing secret
texts from the Qu'ran. There is widespread skepticism about the efficacy of juju, but
women readily use it if nothing else is available or if other methods fail or cause com-
plications. Abstinence is frequently reported as a contraceptive measure, although
“avoiding the husband” (the way our survey phrased the query) often consists simply
of a reduction in the frequency of sexual “contacts,” so as to reduce the risks of a mis-
timed conception. A few larger towns have hospitals that can perform cesarean sec-
tions. Twenty-one women in our 1992 sample (1 percent) reported that they had been
sterilized surgically, a procedure that can now be performed at the regional and dis-
trict health center, with the husband’s permission.

Members of the three major ethnic groups in the region (44 percent Mandinka, 36
percent Wollof, and 20 percent Fula) engage in agriculture and herding; only 3 percent
of ever-married women had been to school. Most women were married (88 percent),
58 percent of them polygynously, and most had married quite early, around age 16,
though the beginning of their sexual relations may be delayed for another year or so
until the young wife is “transferred” formally to her husband’s compound. Mean age
at first birth is 18.4 years. In their husbands’ compounds, women seek to establish
their security and to gain a competitive edge over present and future co-wives and
sisters-in-law by bearing a number of children, especially sons, who will retain rights
of residence and inheritance in the compound and will eventually take over its leader-
ship roles. Once marriage begins, birth intervals take on a classic natural fertility pat-
tern of around 2.5 years (A. Hill 1997; C. Hill 1994). After her reproduction is finished,
a woman usually tapers off the frequency of sexual intercourse or ends it altogether,
an event that may or may not coincide with becoming a grandmother, though ter-
minal abstinence is usually explained in these terms.

The first phase of our study established that birth intervals in this high-fertility
population may be regular, but they are hardly natural, at least in the sense of being
untouched by human intentionality. The study also indicated that it was less useful to
see contraceptive users in static terms, as a discrete group whose background charac-
teristics set them apart, than as the tip of a moving wave of numerous femporary users
who were simply using contraceptives for small slices of time to space their births—
especially in cases where women deemed that their fecundity had resumed before
their child was ready to be weaned. Most “acceptors” rapidly, and predictably, became
“non-acceptors” (and vice versa) over the sequence of pregnancy, lactation, and wean-
ing. The rationale given in virtually all cases was not an intent to limit births but the
wish to protect the health of the children and the mother (Bledsoe et al. 1994; see also
Lorimer 1954; Caldwell and Caldwell 1981; and Greene, Bankole, and Westoff 1997).
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Women’s efforts to monitor birth intervals and to space births at safe intervals are so
strong, because of both individual volition and fear of social sanction, that one might
well conclude that birth intervals themselves, not numbers of children, are the focus
of the calculus of conscious choice (cf. Coale 1973: 65).

The second phase of our study was intended as a time to fan out the investigation
in a more open-ended fashion, to enrich the information on child spacing and con-
traceptive practice. Its principal instrument was a 15-month multi-round survey,
conducted in 1993 and 1994, administered each month to some 270 women in eight of
the 4o villages surveyed in the first phase who had had a pregnancy in the last three
years.” This multi-round design was employed to ascertain changes in postpartum
sexual, reproductive, and contraceptive patterns more accurately than a cross-sectional
survey would allow. The rounds contained a core fertility questionnaire, including
quantifiable questions and several open-ended follow-up questions, and a longer
open-ended question that varied each month.

Our analytical effort at this point was enhanced by the use of a computer software
program, Epi Info, whose data entry and analysis features can be exploited for ex-
ploratory analysis in ways that exceed those of a typical statistical program. They do
so by allowing quantitative data to be sorted and scrutinized in several ways, and
against the template of the survey form into which individual women’s answers can
be read. Epi Info can also juxtapose open-ended commentary as variables alongside
the quantifiable responses, allowing people to explain in their own words their an-
swers to key questions. For example, the yes/no question “Last month did you want to
get pregnant?” can be followed by “Please explain”; and “What means to avoid preg-
nancy did you try last month?” can be followed by “Why did you use this method [or
nothing]?” The cases can then be sorted by age, number of pregnancies, or type of
birth control, and the transcribed explanations can be studied. The combined effects
of commentary variables plus quick access to full view of all the questions facilitate a
search for unanticipated associations among variables.

Reproductive Mishaps and Contraceptive Use

The project’s second phase, because of its intense focus, brought to light some in-
consistencies in the earlier results. One challenge was to better understand differing
male reactions to contraceptive use. Throughout sub-Saharan Africa, men have a
longstanding reputation as obstructing women’s use of family planning. Yet the men
in our surveys were hardly uniform on this question. Some men expressed moral out-
rage at the notion of family planning; and stormy arguments can arise when a hus-
band discovers his wife’s secret cache of tablets or hears from an indignant older
female relative that his wife was seen in the family planning clinic. Other men were
not only enthusiastic backers of their wives’ contraceptive use; they saw themselves as
“spacing” births by agreeing to abstinence, by using condoms, or even by taking their
wives to the village health worker to obtain pills. Still, if contraceptives were simply
being used to ensure children’s health by safe birth spacing, there should be no male
opposition to contraceptive use.
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The two areas containing the most striking inconsistencies, however, were those
that have remained farther from the gaze of population studies: the behavior of
women nearing the end of reproductive life and the behavior of those who had expe-
rienced a reproductive mishap.

The early reproductive years have attracted the most demographic attention be-
cause of the fertility implications of early marriage among a highly fecund age group
(e.g., National Research Council 1993b). Older women’s low fertility rates, whether
produced by declining fecundity or by terminal abstinence, have almost completely
marginalized this group as an object of interest in high-fertility populations. Their
behaviors and commentaries diverged far from what investigators might expect in
such a population.

As either a natural fertility or a child spacing framework of analysis would antici-
pate, many women were anxious to resume childbearing around weaning time as long
as they could avoid overlapping children, one in the womb and the other nursing.
This definition of child spacing followed the most salient local usage, although it de-
parted from the more standard one: the use of contraceptives now although more
children are wanted later (e.g., National Research Council 1993a). Among the women
with weaned children whom we interviewed in monthly rounds, those who stated
that they did not want to be pregnant at the moment were older (31.9 years) than
those who did (29.9) (N = 659; p <.01). Clues to this older/younger distinction were
found in the expanded commentary responses. When asked, “Are you trying to take a
‘rest’ between your births?” (that is, to create longer spaces between weaning one child
and conceiving the next), young women (under age 25 in this particular sample) of-
fered comments like these:

— T 'love having children.

— My husband wants more children.

— I want more children so I want as soon as my child is weaned to get pregnant
one month after weaning.

— I did not reach the age of delaying my pregnancy because I only have 3 children.

On the other hand, what stood out in the responses of many older women, even
among those wanting more children, was a determination to “rest”: to slow the pace
of childbearing by delaying a new pregnancy past the point when the previous child is
weaned. These women were in their mid-30s or older:

— I want to delay the next pregnancy because I am weak and want to wait until I
have a little strength again.

— I don’t want to have a child anymore. I want to rest now and take care of my
present children.

— My womb is now slight [weak, thin] and I delivered my present child in [the
capital of] Banjul [i.e., a high-risk case].

— T'am not well.

As such responses suggested, young women, with their youthful reserve of strength
and health, seem to recover quickly from a birth. In contrast, many older women,
though their fecundity might be ebbing, were actively trying to create wider birth
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intervals than child health alone demanded. Finding their strength increasingly hard
to regain after each successive birth, they expressed fears of the rising health risks that
can accompany high-parity childbearing: complications of labor, hemorrhage, and
death. Whereas younger women preferred pills and traditional contraceptives that did
not appear to jeopardize their fertility, older women were much more frequent users
of the long-lasting Depo-Provera. They also spoke with considerably more favor
about the prospects of the husband marrying a co-wife than did younger ones; many
older women took matters into their own hands to launch the search for a new wife
for a diffident husband."®

While “child spacing” was beginning to erode as a satisfactory explanation of the
project’s findings on use of contraception, one of the most obvious new inconsisten-
cies surrounded the linguistic distinction between “old” and “young.” Many women
who were only in their mid- to late 30s reported in the 1992 survey that they were “too
old” to have another child. While such reports might be explained as indicating cases
of premature terminal sterility, several of these “too-old” women were having regular
menstrual periods and a number were using long-term contraceptives. Several were
even breastfeeding at the time of the survey. Such responses suggested that Western
concepts about age and reproduction in a high-fertility society bore little resemblance
to the forces at work here.

Older women, then, were more anxious than younger ones to stop or delay child-
bearing by using effective, long-acting contraceptives, and men sometimes manifested
outrage at what seemed to be women’s efforts to ensure the health of their children.
But the domain of inconsistencies that posed by far the most troublesome stumbling
block for the child spacing model of contraception was the fact that in a number of
cases, there was no last child. Selecting only users of Western contraceptives in our
multi-round sample and examining their characteristics and comments drew atten-
tion to women who were contracepting in the wake of a reproductive mishap. Such
cases had been ignored in the earlier phase of the project by adherence to prevailing
disciplinary practice, which counts only live births as significant data and focuses on
intervals in which a child has survived.

Taking women under age 45 in the 1992 survey whose last pregnancy had ended
after 1987 (within the last four-plus years; N = 1,756), Figure 10.1 displays patterns of
contraceptive use (Western or traditional) according to the status of the woman’s last
pregnancy: a child currently breastfed, weaned, or deceased; or an outcome other
than live birth. The results are displayed in histogram format to convey how very
small are the numbers of women reporting mishaps compared to other women.

Among the most numerous group, breastfeeding women, just under 6 percent were
using Western contraception; another 6 percent were using traditional contraception.
Among women whose last child was weaned, 7.6 percent were using Western contra-
ceptives, probably those who, as we saw in the quotes above, were “tired” and wanted
to “rest”. The bars of central interest, however, are the two small sets on the right. They
show not only that there were cases of contraception after reproductive mishaps but
that the proportion of such cases was unexpectedly high, particularly after miscar-
riages and stillbirths. The proportion of women using some form of contraception in
the wake of a miscarriage or stillbirth (nearly 14 percent in all) was greater than that
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FIGURE 10.1
Women under age 45 using Western or traditional contraception according to the status of
last pregnancies ending January 1988—April 1992
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for any other group, including the women using contraceptives to avoid pregnancy
during breastfeeding, the only pattern of contraceptive use one might have expected
to find under our original definition of child spacing. Given our emphasis on the tight
time frames in which contraceptive activity usually occurs, the four-plus-year interval
to which the data shown in Figure 10.1 refer is somewhat longer than the “normal”
birth interval sequence. Yet even with a shorter time window up through 1990, mis-
carriages and stillbirths remain consistently the most common post-pregnancy con-
text for contraceptive use, never descending below 11 percent. The methods these
women were using are even more telling. While half of the breastfeeding women who
were using any method were using Western contraceptives, very few women contra-
cepting after a miscarriage or stillbirth were relying on traditional measures like juju
or herbs. Like Kaddy Sisay, whose case introduced this article, they were using strong,
“effective” methods;!! the proportion of Western contraceptive users among women
whose last pregnancy ended in a miscarriage or stillbirth, almost 12 percent, exceeds
that associated with any other outcome.

Figure 10.2 examines the phenomenon from another angle. Removing all con-
straints of age and time elapsed since the end of the last pregnancy, it shows that at
each number of pregnancies the percentage of women with at least one completed
pregnancy (N = 2,466) who are using Western contraceptives is consistently higher
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FIGURE 10.2
Percentage of women using Western contraceptives by prior experience of live births versus
miscarriages/stillbirths
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among those who have had one or more miscarriages or stillbirths than among those
who had only live births. Though separated at the low pregnancy numbers by less
than one percentage point, the disparity rises to 6 percentage points by pregnancy
numbers 11 to 12.

Figure 10.3, taking only women who have had two or more pregnancies, the last of
which produced a child that is still alive (again free of age and time constraints),
shows that the effects of miscarriage or stillbirth reverberate throughout reproductive
life. Among women with few pregnancies, those whose last pregnancy resulted in a
child that is still alive are more likely to be using a Western contraceptive if they had
only live births than if they had one or more miscarriages or stillbirths. Among
women with four or five pregnancies, however, the pattern shifts decisively. Even
though women with one or more miscarriages or stillbirths are likely to have fewer
surviving children than those whose pregnancies all resulted in live births, women
with any outcomes other than live birth are more likely to be using Western contra-
ceptives than those with only live births. Like the previous figure, this one suggests
that the effects of such events on contraceptive use, whether they occurred recently
or in the distant past, operate with increasing intensity as the number of pregnancies
rises.

Although the patterns are both clear and consistent, the actual numbers, especially
of women reporting that their last pregnancy ended in a miscarriage or stillbirth, are
very small. Once the effects of other factors such as age and number of pregnancies
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FIGURE 10.3
Percentage of women whose last child still alive using Western contraceptives by prior experience
of live births versus miscarriages or stillbirths
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are controlled, logistic regression analysis reveals no significant differences in the type
of contraceptive use between women who have had a miscarriage or stillbirth and
those who have had only live births. Yet although the small number of cases could be
confounding these results, the fact that anyone in this population was contracepting
after such an event warrants investigation. Out of the 2,980 women in the 1992 survey,
only 25 out of the 1,823 whose pregnancies had ended within the last four years were
using some form of contraception after experiencing a mishap.

Conventional fertility analysis, assuming contraceptives to be methods for limiting
the number of children (and determining that there is no last child in these cases),
might suggest that these women have reached a desired number and are trying to stop
childbearing. However, very few of these contracepting women have particularly suc-
cessful fertility records. Out of their collective 149 pregnancies, only 53 percent have
survived as living children. Only six women have more than four surviving children—
five of these women aged 40 years or older. Out of the 24 women with two or more
pregnancies, 17 had lost at least one other pregnancy besides the last. Yet even among
these most unlikely of contraceptors, several stand out: (1) the seven women with the
last two or more immediately preceding pregnancies lost, six of whom were using a
Western, rather than a traditional, contraceptive; (2) one of the 25-year-olds, using
Depo-Provera, who had lost all four of her last pregnancies; only her first child had
survived; (3) a 36-year-old, also on Depo-Provera, with eight pregnancies, seven of
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which were lost, including the last two; (4) the two youngest women, ages 18 and 19,
both with no surviving children. The 19-year-old was one of nine women in the whole
survey using two Western contraceptives simultaneously and by far the youngest; she
was also the only woman in the survey to be using an IUD.

Although some of the older women with high numbers of pregnancy losses com-
mand the most immediate attention, the most unexpected may be these last two
women, both under age 20. Together, they comprised two out of the only three teen-
agers in the entire survey (the total number of women below age 20 was 589) who
were using Western contraceptives;'? the third teenager was breastfeeding a baby.

Why Focus on Such Anomalies?

Despite the problem of small numbers, similar increases in contraceptive use after
miscarriage or stillbirth occur throughout the data sources: the monthly rounds, the
1994 followup survey, and case material on women who were not from the study area.
Still, most women in our study population are not currently using contraceptives, and
most pregnancies do not end in mishap. Why, then, turn attention to such anomalies?
The answer is that they shed new light on the logic that underlies postpartum fertility
behaviors in general. The key lies in the power of the counterintuitive logic itself: if
contraceptives are being used simply for child spacing, to ensure an adequate period
of breastfeeding before weaning, then there is no reason why they should be used after
a reproductive mishap.'”> Women who were trying to have a child but failed should be
most anxious to start again and the least likely to be using any contraceptives, espe-
cially very “effective” ones. Rather than seeing these anomalies as statistical “proof”—
which they are not—they should be seen as highlighting the aberrations, almost any
one of which should call into question aspects of the dominant theory concerning
child spacing and contraceptive use. The fact that this contraceptive behavior is oc-
curring more frequently after reproductive mishaps than among women with other
pregnancy outcomes should be grounds for a major rethinking.

The post-mishap contraception cases, along with the other anomalies highlighted
above that are more statistically noteworthy (male reactions to contraceptive use, dif-
ferential use rates in contraceptive methods among women of different ages and
number of pregnancies, and incongruous declarations of fecundity status), raise seri-
ous doubts not only about the analytic framework concerning child spacing with
which our project began but also about much more fundamental assumptions under-
lying time as the basis of fertility analysis. To be sure, age data are often unreliable in
rural Africa. Still, great leaps of the imagination seem necessary to explain why
women like Kaddy Sisay should be letting time, their most precious resource, slip
away as they return for dose after dose of Depo-Provera.

If age has never been questioned as the basic analytic category, what about fertility
itself? Mainstream anthropology, to its disadvantage, has been largely indifferent to
questions concerning the number of children women have. Both demography and an-
thropological demography, however, have largely taken as given that that number is
the key fertility question, especially the number of surviving children. What would
seem to make no sense at all, then, are remarks like those of 32-year-old Oumie
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Dibba. Oumie reported five pregnancies: one was a miscarriage, and she also suffered
a child death, leaving her with two boys and one girl. Reporting that she was nearing
the end of her childbearing years “because of many pregnancies and too much hard
work,” she declared that she was nonetheless “tied” to the compound—that is, she felt
secure and was committed to its future welfare:

The number of children I have borne in this compound makes me feel “tied.” I have 5
children with this husband: 2 died and 3 are alive. ... 'm more tied than my co-wife
because she has only 2 children and I have 5. (Round 13)

The temptation of a Western observer would be to summon the surveyor who
recorded this response and dispatch her back to the field to resolve the numerical in-
consistencies. But taking the quote seriously raises a critical question: are live births
the sole units of reproductive currency? If not, then, what are people counting?

The Rural Gambian Fertility Framework

The use of effective, long-acting contraceptives toward the end of reproductive life
might suggest that many women are trying to limit the number of their children, a
pattern that fertility transition watchers might seize upon. Yet there is a critical dis-
tinction to make here. “Avoiding pregnancies” is not necessarily the same thing as
“limiting the number of children.” Efforts to unravel the logic embedded both in the
commentaries and in the numbers began to reveal the contours of an alternative per-
ception of fertility. This alternative view converges in some areas with the child spa-
cing and natural fertility frameworks. But in overall shape and thrust, it is radically
different from both.

Reproductive Endowment

Rural Gambian logic sees the fundamental unit of fertility calculation as neither a
live birth nor a surviving child but a “fetus” (harijeo) or “potential,” of which every
woman is considered to have a pre-endowed number. “Hapo” literally means an
“amount” or a “number” of anything from mangoes to kilograms of rice. When ap-
plied to fertility, it refers specifically to what might be called an “endowment,” the
number of potential reproductive outcomes or fetuses that God has given a woman to
bear throughout her life. The hapo incorporates both live births and non-surviving
fetuses, and it stands independently of the number of pregnancies required to pro-
duce this total number of fetuses. A statement from a 24-year-old woman illustrates
this conviction: “I would have any number [of children] that God gives me. The num-
ber of children that everyone will have since when he created us and whatever the case
may be, everyone will get that number.” Each fetus, whether it is born as one of a pair
of twins or is miscarried, represents one constituent from this total endowment.

How many children will a particular woman have? No one knows how large her
endowment is until it is exhausted. Some women have large endowments; some have
very small ones. A few tragically have none at all. What everyone does know is that
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although a woman cannot end up with any more surviving children than her God-
given endowment, she can certainly end up with fewer. If she is lucky, all of her fetuses
will be born as live children and will survive to maturity. More likely, some of these
fetuses will be lost before being born, and some of her live-born children may die.
Thus, a woman’s family elders or in-laws may pray for God’s blessing, asking him to
bestow many children on her, a practice recorded in innumerable ethnographies of
African populations. Yet they are not asking God to increase her total endowment.
This would be presumptuous, even blasphemous. Instead, they are asking God to
allow each of her fetuses to result in a child who survives. Because reproduction is not
limited by time but by one’s endowment, a woman with an endowment of nine
fetuses who has had her pregnancies in close succession will finish childbearing well
before a woman with the same nine fetuses but lengthier birth spacing.

Westerners would likely see the ex post facto attribution of child numbers to divine
will as highly circuitous reasoning. Certainly the notion of a pre-endowed number of
potential fetuses is something Western scientists would be reluctant to accept. It
would be mistaken, however, to dismiss the entire framework as superstition and to
abandon pursuit of the cultural logic before asking how, precisely, God’s will is said to
be enacted. Whereas Western culture gauges the limits of reproduction by the passage
of time, the rural Gambian view of reproductive senescence holds that the number of
God-given fetuses a woman will realize as miscarriages or stillbirths, as sickly infants,
or as children who survive and prosper is contingent on her eroding bodily capacity
to continue bearing and caring for children. Involved are concrete anatomical and
physiological processes to which rural women are finely attuned, though their vocabu-
laries and frameworks of understanding do not coincide precisely with those in the
counterpart domains of Western science.!'* This section presents the local “ethno-
physiological” understandings, though the Western analogues are in many cases quite
apparent. Most salient in women’s fertility calculations are worries about their bodily
resources—muscles, strength, and blood.

Muscles. The basic physical component of reproductivity is translated loosely as
“muscles” (faso; literally, “sinews”), a metaphor that may refer to what Westerners call
“muscle mass” or “muscle tone.” Muscles are said to be “cut” or “reduced” (kuntu)
during grueling physical exertion such as farm work. In the local understanding, this
refers to a “wearing out” by repeated, stressful use. The analogy of an elastic band is
often used to describe how muscles, so taut and strong in a young person, grow
irreversibly slack with repeated stretching and straining.!> The most taxing event by
far for women’s muscle strength is pregnancy termination. One woman, who had
undergone three deliveries, explains in graphic detail:

Concerning muscle reduction, after each pregnancy it is true, because of the severe pain
and the strong muscle contraction. During this contraction all muscles opened wide in
order to give enough space for the baby to pass through. The space from womb to the
birth canal is very tight and it needs to be widened for the baby to pass. (field notes)

Reproduction is seen less as additive within a fixed time limit, as Western analysis
tends to depict the process, than as subtracting from a physical base. Both men and
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women enter their early years of preadult life at about the same time: what they call
their “twelve” (“12 years old”), a lively, exuberant phase of boundless youthful energy.
Men are said to remain in their “twelve” as late as age 30 or so. Although a few women
who have excellent health and ample domestic support may remain in their “twelve”
for some time, reporting no discernible muscle loss, most say, again metaphorically,
that they lose one muscle during each pregnancy termination. For a strong, healthy
young woman, the toll she feels from a normal childbirth will be slight. The “older”
(more worn out, tired) she becomes, the more likely she is to feel the toll. Most
women’s “twelve” dissipates rapidly, usually beginning its descent by age 20, because
of the precipitous loss of muscle in childbirth. Difficult deliveries are especially costly
to muscles; some people contend that giving birth to boys, who are said to be larger
than girls, and possibly more stubborn, “cuts” two muscles. After the first child, giving
birth usually becomes relatively fast and easy. At some point, though, it becomes dan-
gerous again because of the loss of muscles over successive pregnancies.

The most extreme manifestation of muscle loss is having a “deep womb”: thinly
stretched by successive fertility events, it has lost the power to expel a fetus. Using the
metaphor of a well in the arid Sahel, a woman described this wearing, subtractive
process: “For every birth the stomach [womb] is scooped and it eventually deepens.
The older the well the deeper it becomes and the more difficulty in drawing water
from it” (Round 6). It is still possible to conceive with a “deep womb,” but everyone
recognizes this as a dangerous state; the body has lost its ability to expel a fetus. For
women whose deliveries become longer and more painful, more time is required for
recovery. At some point, a woman realizes clearly that she is sarifo (“spent”'¢). She
might be able to conceive and bear another child or two, but at risks she knows have
now risen sharply. God’s will cannot be known until reproduction is finished, but it
certainly becomes much clearer as the end approaches.

As muscles reach their end, the body becomes “worn out” (koto tale). Translated lit-
erally as “old” or “aged” (thus, muso koto: “old/worn out woman”), this implies having
flaccid muscles; wrinkled, sagging flesh; and dry, flaky skin.!” As used here, the word
koto implies that one has come to this condition because of childbearing. For women,
being “old” therefore has special meaning: childbirth is so taxing that women who
have suffered more difficult pregnancy and childbearing ordeals, especially if these
ordeals are closely spaced, become “old” more quickly than those who have not. They
become “old” not simply in reproductive function but in physical appearance well be-
fore their male age peers.'® Such perceptions are reflected in men’s comments about
their wives. In one of the male surveys, men were asked if they planned to marry an-
other wife. Yes, said a 46-year-old man whose 38-year-old “spent” wife had had ten preg-
nancies: “Because she is getting old, and I am still young.” Yes, also, said another man,
aged 48: “Because you know a woman and a man are different in getting old easily.”

Strength. Like muscles, strength (or “power”—sembo; most closely translated as “en-
ergy”) is lost gradually over time, especially during times of physical stress such as the
hunger season, just before the harvest. Like muscles, strength is lost particularly dur-
ing childbirth. But unlike muscles, which can only decrease, strength can be replen-
ished with rest and nutritious foods such as meat and chicken.!® It never again,
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however, rises to the level of one’s “twelve.” Dipping and surging over the life cycle in
an overall downward direction, strength is life itself. When all strength fades, whether
slowly or abruptly, life ends.

A woman with an ample diet and abundant help for child care and farm work will
probably have easy births because she can regain her strength readily. An undernour-
ished woman, who alone must tend to her husband as well as elder in-laws and small
children (including visits to distant clinics for routine well-baby checks and emer-
gency treatments), while she tries to keep pace with heavy farm work and earn a small
cash income by walking several miles to sell vegetables, will find it increasingly diffi-
cult to withstand the strain of childbirth. In her tired, weakened state, one difficult
delivery will sharply escalate the risks of another one the next time. It will also drain
her strength, forcing her to use more of her reserves of muscles during labor and de-
livery, and she may lose two muscles rather than one during the next delivery. Thus,
although muscles are the primary locus of reproductive capacity, strength is far more
prominent in everyday conversations about fertility. The reason, apparently, is that the
ultimate quantity of muscles is not only unknown but fixed, so it is the gain or loss of
the more contingent element, energy, that determines how, or even whether, a woman
will be able to use all her muscles.

Blood. Blood (yelo) is the third principal component of a woman’s reproductive po-
tential. Having sufficient blood is critical for maintaining strength. Yet blood is also
needed to make a baby, and the process of giving birth is considered to be a major
cause of blood loss for a woman, particularly when intensified by hard work and in-
adequate diet. Being pale and listless, a state frequently compounded by one of the
world’s highest malaria levels, is an ominous sign that a woman is unprepared for the
next pregnancy and birth. At risk is not only her own safety but that of her baby, who
may be born sickly and die. Such problems are intensified because blood, unlike
strength, is replaceable only with great difficulty. (Menstruation is considered drain-
ing to women; this is expected and is considered normal, although abnormally heavy
or lengthy menstrual periods provoke worry about blood loss.) The ferrous sulfate
and folic acid tablets now given to pregnant women in family planning clinics are
considered poor substitutes; the only sure way to replace blood is transfusions. Be-
cause the blood donated to one person is blood lost to someone else, however, even
close relatives donate to each other with great reluctance—a pattern long noted
throughout most of the region.

The basic constituents of reproduction—muscles, strength, and blood—operate in a
close bodily synchrony, particularly during childbirth and its aftermath. Such interac-
tions among bodily resources determine both how quickly a woman can safely spend
her reproductive endowment and how many of her fetuses will survive to birth and to
healthy maturity. Whereas it is impossible to tell by looking at a woman whether her
“endowment” is gone, losses of strength, muscles, or blood are apparent to the astute
eye. The main points here are two: (1) Fecundability is seen as only one of a number
of factors that determine a woman’s ability to reproduce, and often a comparatively
minor one. (2) Senescence, whether that of one’s reproductive capacity or of the body
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overall, occurs during wearing life events. The decline of body resources may occur
slowly and steadily, or in sharp, unpredictable drops interspersed by long, steady pro-
gression. The pace depends on an individual’s life circumstances.

It is important to reiterate that these are local descriptions of reproductive dynam-
ics. However, many of their links to what various Western disciplines would recognize
as scientific “facts” are quite close, a circumstance that makes these cultural tenets all
the more convincing, given the inevitable difficulties in translation and in interpret-
ing the metaphorical quality of some of the vocabulary in which they are expressed.

The Medical Significance of Mishaps in the Body Resource Framework

While a woman fully expects to expend all her reproductive capital eventually, she
prefers to do so through normal childbirth events. What she most fears is prolonged,
injurious deliveries: in particular, those that fail to produce living children and are
themselves destructive of reproductive capital. Mishaps can be both cause and conse-
quence of traumatic pregnancy outcomes. A mishap may be caused by (among other
things) overly frequent childbearing (“rampant” births), a heavy workload, a shortage
of blood, or simply being very tired. If the womb is not well, the pregnancy cannot
survive. A reproductive calamity may thus reflect an underlying health problem. Al-
ternatively, it may so badly deplete a woman’s body that it precipitates another mishap
the next time, especially if she has had no opportunity to recover. Physically traumatic
pregnancy outcomes are in any case considered more costly than normal births to a
woman’s reproductive capacity.

Giving birth to a stillborn child (siiringo) is often described as extremely difficult.
A living baby makes small movements that render every push of the mother more
effective in dislodging it, but a stillbirth can exact enormous muscle tolls during at-
tempts to expel a large, inert fetus; and many women, particularly those who undergo
stillbirths after many pregnancies, describe acute, prolonged suffering.?’ A miscarriage
(wulu [“delivery”] kurong [“extremely taxing”]) is quite different. Using an analogy of
the locally ubiquitous mangoes, a village traditional birth attendant vividly captured
the miscarriage experience. When a ripe mango is picked, the fruit snaps off the dried
stem easily, its life moistures sealed intact on both sides of the break: the tree and the
fruit. Trying to pick an unripe mango is quite a different experience. The fruit can be
pulled off the green stem only with determined force. Once it is finally torn off, both
the mango and the tree undergo a dramatic, sustained loss of fluid. The same is said
to occur with a miscarriage: since the fetus is not yet a discrete entity, it is essentially a
piece of the woman—her own flesh—that is being torn out, causing great pain, heavy
blood loss, and possibly internal damage. A woman can even bleed to death. Induced
abortion is abhorred for precisely these reasons. It can do great damage, to the extent
that the woman may even destroy her future fertility potential, if not her life.
Although some miscarriages are experienced simply as late menstrual periods (and
although some women even attempt to induce “late” periods—Levin, forthcoming),
those attempts that occur further into the pregnancy, but before the fetus becomes
distinct from the mother, are considered especially hazardous. The knowledge that
schoolgirls sometimes induce abortions in order to avoid expulsion may in some
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cases underlie families’ decisions to withdraw from school a girl whose academic at-
tentions seem to be straying. Both stillbirths and late miscarriages entail labor pains,
and a late miscarriage, like a stillbirth, “cuts” at least one muscle, sometimes more. Yet
so feared is the bloody loss of flesh that a miscarriage and its aftermath can be consid-
erably worse. By contrast to a stillbirth, in which all the tissues and fluids are expelled,
the effects of a miscarriage may leave residual infections, and the damage may heal
slowly.

In sum, while Western fertility analysis effectively treats miscarriages and stillbirths
as events that take up time in a birth interval, Gambian women see outcomes other
than live birth as causing more harm than live births and even as reducing their over-
all fertility potential. Although God may have endowed a woman with eight pregnan-
cies, the experience of two miscarriages may leave her so drained that she is able to
produce only four of the eight as live births. Moreover, a series of difficult births can
exact a disproportionate bodily toll: they can make her look, feel, and behave as if she
were much older than her actual age would suggest.

Body Resource Expenditure

Although a woman’s greatest resource at the outset of her adult life is her body’s cap-
acity to reproduce, everyone recognizes that she will eventually grow old and lose her
reproductive potential. The question is how she will do so and with what results.
While biology lays the groundwork for how the mechanisms of aging and reproduc-
tion play themselves out, the social and economic environment determines the suc-
cess with which an endowed reproductive potential can be realized.

Among the domains that this view of fertility most vividly illuminates is that of
women’s relations to men and in-laws. Reproductive “struggle” cannot be considered
independently of its intended beneficiaries. A woman is seen as expending (as
expressed in Fula, “to dry” or become thin) this resource on behalf of those who are
supporting her: her husband and his family. As a young bride, she is admonished that
she must “struggle” in the husband’s compound. To the degree that she works hard
and manages to have children, especially sons, she will succeed in establishing “roots,”
a Fula expression, which anchor her firmly to the compound and its future. Posing an
abstract question such as “How many children do you want?” makes no sense to her
without reference to a specific man. Such a query is understood as an implicit ques-
tion about the state of her marriage.

Physically, a woman will be “spent”—weak, thin, and haggard—when she finishes
childbearing. Her muscles will be gone, and she may well be anemic from the cumula-
tive stresses of childbearing and illnesses, especially malaria. Now is the time her chil-
dren and husband should rally and nourish her. Whereas her muscles cannot be
replaced, her body fat will be restored and her skin will regain a glow. She can begin
to sit back and enjoy the fruits of her labor, living in the gratitude of her husband and
children. She may be sent by her sons to Mecca, returning to start a market business
with capital they provide her, and moving into a managerial, consultative role in the
compound. Any ailments she has will be treated immediately; her grown children will
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hire a taxi to take her to the clinic or even to Banjul, and they will purchase any neces-
sary medicines. This implies that much of old age can be a time of leisure, rest, and
freedom. Certainly it can be a time of far better health than she suffered during the
harsh struggles of her childbearing years.

The sub-fertile age peers of the mother of many children may look and feel
younger than she does; they may even live longer. She, however, has exchanged her
youth for children—by far the preferred option. No one would prefer the fate of a
long life of barrenness to a possibly shorter, but far happier life of a woman whose
“heart is at rest.” (Of particular note in this idiom is the cultural equation of “rest”
with “happiness.”) Old age, even more clearly than the ethnographers of Africa have
realized, is considered a bodily achievement, especially for women. Becoming “old” in
the service of the husband’s family by such a visible “struggle” and “sacrifice” is one of
life’s most honored achievements.

The body expenditure ideology, however, confronts a woman with a paradoxical
dilemma. She needs children, but should her marriage go sour or her husband prove
“useless,” her body will have been spent on a dead—end relationship and her income
on its progeny. An educated woman with wide contacts in the international develop-
ment field expressed the predicament as “maternal depreciation.” Although she may
have been alluding to “maternal depletion,” her own phrase captured far better the
combined economic and medical plight of a woman who must watch each longed-for
pregnancy result in a mishap or a child her husband does not support. In such a situ-
ation, each pregnancy devalues her cumulatively and makes divorce increasingly un-
feasible. Eventually, to make ends meet, she may try to suspend childbearing until she
finds a better man. Her own family members, since they will likely bear the brunt of
the support for her children, are likely complicit. Scolding her for “delivering for
nothing,” they may demand that she stop having children. They do not mean, how-
ever, that she should stop altogether but that she should reserve her remaining en-
dowment for someone else.

What about (to adapt an old demographic concept) the “value” of mishaps?
Women’s ways of demonstrating wifely virtue are not limited to childbearing or to
rearing a child successfully, although these are by far the most desirable outcomes.
Simply getting pregnant periodically, even if some of these pregnancies eventually go
wrong, is a key sign that a marriage is on track. The most tragic case of all is a woman
who has never had a pregnancy, not even a miscarriage, her youth suspended in an
eerie agelessness. Fearing such stigmas, barren women sometimes go to the clinic
seeking medical verification that they have had a miscarriage so they can report to
their husband that they have at least been pregnant. (For descriptions of treatment of
infertility and miscarriages in The Gambia, see Skramstad 1997 and Sundby 1997.)

Preventing Reproductive Mishaps and Mitigating Their Effects
Although the odds seem set against them, Gambian women are far from helpless in

the face of forces that deplete their bodies and depreciate their value as wives. Large
numbers of living children are highly desirable. Yet women’s efforts to realize their
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physical capacities reflect wide scope for individual action. A woman gains cognitive
skills that enable her to mitigate body expenditure. She learns to read body signs: her
own and those of her co-wives and daughters-in-law. As she advances in number of
pregnancies, she tries to eat energy-rich foods and to reduce heavy work to preserve
her muscles for their remaining reproductive ordeals. Above all, she tries to monitor
her bodily decline and to avoid pregnancy when her body is unprepared.

In such contexts, the patterns of contraceptive use following reproductive mishaps,
so counterintuitive to Western beliefs about the dynamics of high fertility, make good
sense. Since the principal roadblock to having as many children as God gives is not
time but a deficit of body resources, the best strategy in cases of traumatic reproduct-
ive mishaps is not to rush ahead and waste a precious pregnancy out of one’s remain-
ing endowment; rather, it is to slow down and wait for the body to heal the damage
that pregnancy and childbirth can inflict. So damaging are such mishaps, especially to
reproductively “old” women, that these women may actually welcome the long-term
effects of Depo-Provera, something that most younger women just beginning their
childbearing careers avoid at all costs. A “spent” woman may try to wait as many as
three or four years before seeking another pregnancy.

While women suffering a recent miscarriage or stillbirth are likely to use contra-
ceptives until their bodies heal, contraceptive users with many pregnancies whose last-
born child is still alive, yet who have had one or more miscarriages or stillbirths in the
past, would seem to have less cause to delay a new pregnancy; for this reason, their
cases are perhaps the best evidence of the validity of our alternative analytic frame-
work. For such a woman, this experience can reflect a trauma of such magnitude that
it may affect how she manages her subsequent reproductive life. Thirty-seven-year-
old Fanta Juwara had carried seven pregnancies, of which five seemed to have sur-
vived, including the last. Despite all these pregnancies, the one stillbirth remained
vividly inscribed in her memory as she recalled her ordeal and its debilitating effects:

The stillbirth I had was more painful than all my births because I did not deliver that
one with life. He was dead inside me so I had to use all my power to push him out. If he
had been alive he would be moving himself as I pushed but that was not the case. Be-
cause of that trouble over strength, my husband wanted me to rest for two years before I
got pregnant again. I did not take any medicine to avoid pregnancy [because the hus-
band was away most of the time] but I was washing [treating] my stomach with local
and toubab [modern/Western] medicine because my stomach was not well then. When I
felt my stomach was well enough to have another child I got pregnant and my husband
left again. (field notes)

Yet without doubt, the starkest case among all the women from whom we have
commentary is that of Kaddy Sisay, whose case began this article. With no surviving
children after several pregnancies, Kaddy had begun Depo-Provera injections as soon
as her last remaining child died, apparently just after she was interviewed in Round 5.
She next appears in Rounds 7 and 10 with comments like these:

My stomach is in pain when blood is coming out. I would like to have a rest because I al-
ways have difficulties when breastfeeding. I want to have a rest. [I am using] injection to
delay pregnancy because I always have problems while pregnant. (Round 7)
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I used to suffer a lot before I delivered. I used to have 5 days in labor or more. I want to
rest and also to regain my strength. I am afraid of labor. Since I started childbearing I al-
ways have difficulties before delivery. I am forgetful; therefore the pills which require
everyday attention are not suitable for me. I take the injection once every three months,
which is very convenient for me. (Round 10)

Kaddy’s difficult fertility history is undoubtedly responsible for her conjugal
troubles in her second marriage. Thus, although Kaddy wants more children (in
Round 12 she expressed a desire for four more), it is not clear that she wants them
with her present husband: “I am suffering in my marriage. I think I do not want a
child here anymore. I do not talk to him [her husband] about it” (Round 14). Kaddy’s
most telling response, however, was her answer to a query about which of Islam’s
tenets are important for women and how she tries to observe them:

A woman is ordained by Allah to follow the orders, advice, and wishes of her husband. A
good Muslim woman should not refuse to have contact with her husband when re-
quested, and should also bear children for him. As said by the Holy Prophet, the best
among his people is the one that increases the number of his people, because in the day
of judgment he doesn’t want the people of other prophets to be more numerous than his
own. I encounter a great difficulty in following these rules. I was following them all
along, but since I started bearing children, I suffered a lot during my pregnancies and
much more in labor, because in each delivery, my people thought that I would die, yet
none of these children are alive. Now I am using family planning to prevent pregnancy
in order to regain my strength, power, and health. Though my husband does not like it, I
am using it for prevention. (Round 11)

Rethinking Fertility, Time, and Aging

How do these new understandings about reproduction and senescence help to clarify
some of the puzzles with which this article began? To start, why are so many women
reluctant to give a numerical answer to the question of how many children they want?
The answer becomes clearer if we recognize that, in our rural Gambian setting, the
overriding fertility question throughout a woman’s reproductive life is not how many
children she wants but rather how much of her God-given endowment she will be
able to realize as living children. Thus, the question is probably being interpreted as a
query about the “amount” or “number” of potential children with which a woman has
been endowed. Although she may insist that she wants as many children as God gives
her or may simply refuse to give a number, responses connoting superstition or fatal-
ism, further probing reveals that it is primarily younger women who give this an-
swer.”! Because a woman cannot know before she is “spent” what her potential is, it
hardly makes sense to ask her how many children she wants. To a young woman, this
is an entirely open question, the answer to which she can only glimpse as her mar-
riage and fertility trajectories take more visible shape.

As to the notion of time and its relationship to fecundity and aging, worries about
menopause or the effects of time rarely appear in women’s narratives of their fertility
histories. While these facts seem to defy common sense in a society so desirous of
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children, the logic that now emerges reveals that fecundity—and even “aging” itself—
are seen as having little to do with what Western society refers to as “age.” Western
assumptions posit that the countdown to menopause is a time-dependent event and
that this countdown poses a growing threat to a sub-fertile woman as time elapses. By
contrast, rural Gambians see reproduction, particularly the stresses of labor, as erod-
ing body resources. In fact, whereas menopause certainly terminates the possibility of
reproduction, reproduction, in aging the body, may precipitate menopause. Because a
woman who has lost all her bodily reproductive resources is deemed to be “old,” it is
not surprising that many women who by Western standards might be judged young
in years claimed to be “too old” to bear children, often drawing attention to their aged
appearance. In terms of the endowment/body expenditure view of fertility, a woman
who survives to age 70 could have been “old” for over half of her life.?2

Clearly the case of a rural Sahelian country is an extreme one. Here, where fertility
reaches one of its highest peaks in the contemporary world, women must reproduce
under conditions of sparse obstetric care, recurrent malaria, and intense work and
nutritional stress. Yet it is precisely such factors that make this a critical case for chal-
lenging Western science’s confidence in the time-bound nature of reproductive cap-
acity. Under these conditions, a woman’s bodily potential is very likely to be expended
quickly, a fact that renders both the duration of birth intervals (assuming they are not
excessive) and the timing of menopause largely irrelevant to ultimate child numbers.
Since the anatomical and physiological limits of the body will undoubtedly be
reached before any temporal boundary, time can even be an ally: moderate attempts
to stretch birth intervals can aid attempts to achieve a large family size.

As for the often-perplexing male perspective on reproduction, the issue has usually
been cast in dichotomous terms: men either support or do not support contraceptive
use. Seeing reproductivity as a potential to be realized rather than a time-bound
capacity helps to explain why men—and their elder female kin—sometimes object
strongly to the use of contraceptives, and why women’s health can be such an in-
explicably volatile domestic issue. If a young contracepting woman were locked into a
time-bound framework, she would be depriving herself of children as well as her hus-
band. But since the limit is not one of time, she has much to gain if she withholds
pregnancies from him in order to reserve them for someone else, possibly by feigning
tiredness or exaggerating the severity of an illness. Once the question is posed as one
of contraceptive use not to “limit” children but to “space” them and to spare worn out
wives, men voice almost uniform support for contraception.

The chief value of the body expenditure thesis is that it explains many behaviors
that previously eluded explanations except fatalism or lack of education. If the two
cultural logics, Gambian and Western, are placed side by side, the grounds of dis-
agreement become clear. Westerners would see the notion of God’s will and of repro-
ductive outcomes whose numbers cannot be known in advance as manifestations of
superstition in societies labeled as traditional. Gambian women, however, if someone
were to explain to them the parallel Western beliefs about reproduction, would prob-
ably find the reduction of fertility to a time frame as begging the question. That is,
since the validity of the notion of time is taken as given in the question about fecundity,
women’s answers cannot be phrased in meaningful ways. People are not confused by
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the concept of age or of chronological time or with the notion that body processes
transpire at a certain average temporal pace. Under the conditions Gambian women
experience, attempting to force the notion of a highly contingent reproductive cap-
acity into a fixed temporal frame would make no sense.

Placing Western and African beliefs about fertility side by side exposes the bio-
logical facts that Western society has taken for granted to the same tests and skepti-
cism to which African theories have long been subjected. It is not at all clear that the
Western view would prevail.

NOTES

1. The interview rounds indicate seven months of Depo-Provera coverage, but data entry
for the last two months was incomplete.

2. Demography is the focus of this article because it is the discipline in which contempor-
ary Western assumptions about age and reproduction have shaped some of the most sophisti-
cated analytical tools for the measurement of fertility; see, however, a parallel analysis of
sociocultural anthropology, in Bledsoe with Banja (1997).

3. On this subject, see Caldwell, Orubuloye, and Caldwell (1992); Mason (1997); Cohen
(forthcoming); Lockwood (1996).

4. The question of how people count children and reckon fertility lies outside the scope of
this article. For an attempt to use the Gambian findings to revisit the question in the context
of contemporary cultural views of reproduction and contraception in the United States, see
Bledsoe (1996).

5. In the cases and quotes, names have been changed to preserve anonymity, and surveyors’
English transcriptions are lightly edited for better comprehension. Unless otherwise stated, all
local terms are in Mandinka, the language of the largest ethnic group in the area.

6. This question has inspired seminal demographic work in other pre-fertility transition
contexts (e.g., Bongaarts and Potter 1983; Coale 1986). Related questions have been addressed
in other fields such as anthropology, microeconomics, obstetrics, and reproductive biology. In
the case of evolutionary biology, see Blurton-Jones (1986); Pennington and Harpending (1988);
Kaplan (1994); and Calder (1984). This article recognizes the intrinsic importance of empirical
findings stemming from studies in evolutionary biology, although it stops short of drawing any
conclusions for natural selection or reproductive fitness. It also posits active, conscious efforts
to influence biological outcomes in ways that have lain outside the thrust of work in this field.
(See, however, Irons 1983: 204—205.)

7. For facility, this article uses the term “menopause” to refer both to the end of the menses
and to the premenopausal decline in fecundability, which may predate menopause by several
years. Wood (1994: 414) underscores the paucity of research on the causes of the timing of
menopause.

8. The Gambian census of 1993 reported a decline in total fertility of some 6 percent
(Sonko 1995; Republic of The Gambia 1997).

9. The analysis drawing on the multi-round survey data represents numbers of events, not
individuals. Thus, several individuals appear only once, while a number of women are repre-
sented as many as 13 times.

10. Cases of sterilization were largely lost from view. Because the study was designed largely
to examine birth intervals among still-fecund women, the rounds, on which much of the
second part of the study was based, focused only on women who had had a live birth in the last
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three years. Since this strategy selected heavily for unsterilized women, we have no comment-
ary from sterilized women describing why they took this measure.

11. As for the three cases of sterilization observed, two instances occurred after a miscarriage
or stillbirth and the third after a live birth. While there is no way to tell why these measures were
taken—whether voluntarily to limit the number of children or as a result of life-saving meas-
ures during an obstetric emergency—the proportion of women using Western contraceptives
after a miscarriage or stillbirth is 10 percent, still higher than use following any other outcome.

12. There is some possibility that the miscarriages or stillbirths these young women reported
were actually induced abortions, in which case their subsequent contraceptive use might imply
that they were simply trying, as many urban teenagers do, to delay childbearing. Both of these
women were married, a fact that diminishes the abortion possibility but does not eliminate it.

13. In theory, a contracepting woman whose pregnancy ended with a miscarriage or still-
birth could have been attempting to space a previous live birth: by inducing an abortion in
order to continue breastfeeding her previous child. However, no women in the 1992 survey
whose previous pregnancy resulted in a still breastfeeding living child was contracepting after a
reported miscarriage or stillbirth.

14. We are grateful to Medical Research Council physician Elizabeth Poskitt in The Gambia
and to nurse-midwife Patricia Woollcott (Evanston, Illinois) for Western scientific perspectives
on some of the materials in this section.

15. There is considerable Western scientific support for these notions. In the womb of a
young woman, the fetus is observed to lie upright, well-supported by taut muscles. With a mul-
tipara, the uterine muscles have slackened and the fetus tilts forward, increasing the risk of a
breech presentation or the initial emergence of a limb. Uterine muscles and ligaments are tight
at the outset of reproductive life, but they become increasingly slack as they are torn or
stretched irreversibly over multiple births. This is true particularly of the abdominal wall, the
rectal sphincter, and the anterior vaginal wall.

16. We are grateful to Carla Makhlouf Obermeyer for noticing this word’s likely Arabic
origin (sarf) and to John Hunwick for pointing out its likely subsequent West African transfor-
mation through vowel additions.

17. Parfait Eloundou-Enyegue (personal communication) reports a similar linguistic pheno-
menon in Cameroon; the verb teg in Ewondo is used to mean to “age,” “wear out,” or “soften.”

18. Patricia Woollcott lends support to this observation, based particularly on her experi-
ence with high-parity Orthodox Jewish women in Illinois.

19. “Lack of strength” might be interpreted as maternal depletion syndrome, in which a
woman who has finished breast-feeding is unable to replenish her nutritional reserves to pre-
pregnancy levels, particularly when births occur in rapid succession or seasonal hardships are
imposed by work, hunger, or disease. (See, for example, Miller, Rodriguez, and Pebley 1994;
Miller and Huss-Ashmore 1989; Winkvist, Rasmussen, and Habicht 1992.) The Gambian no-
tion of reproductivity, however, subsumes this realization as one of several key components
that determine both the course of reproduction and its end. Ben Campbell (personal commu-
nication) believes that the concept of maternal depletion, though it is usually applied to the
loss of energy reserves from fat and body weight during each birth interval, can also apply to
the cumulative net energy/body expenditure over the lifetime. As for muscle loss, this may also
decline over the adult lifespan, but perhaps to an extreme degree in West Africa where protein
intake is often inadequate and fertility is high.

20. Patricia Woollcott finds this description at odds with her experience in the United
States, where a stillbirth usually causes no more difficulty than a normal birth. She speculates
that a stillbirth may produce a hard labor in cases where the fetus may have been dead for
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some time and the head, which may have begun to decompose, has become pliant, making it
difficult to deliver the shoulders. A letter written in the early part of the twentieth century to
the Women’s Co-operative Guild (1916: 85) in England by a woman describing a stillbirth lends
support to both sides: “the birth ... was harder than usual, as a live baby helps in its own way.
The baby had gradually died after the flooding [probably hemorrhage], and had been dead
more than a week at birth.”

21. Round 12, containing a special add—on survey to address the body expenditure thesis,
showed that women who, by self-assessment, were not yet “spent” were willing to leave the
matter of additional children up to God in 40 percent of cases, while only 8 percent stated they
wanted no more children. “Spent” women, however, yielded to God or gave no number in only
22 percent of cases. Nearly half (48 percent) said they wanted no more children.

22. See Munn (1992) and Gell (1992) for thought-provoking cultural analyses of time.
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Chapter Eleven
I

Gender, Population, Environment

Sally Ethelston

Miriam lives with her family in Manshiet Nasir, originally a squatter settlement at the
foot of Cairo’s Muqattam hills, now largely a brick-built community of small apart-
ment buildings and box-like single family homes. Most now have piped-in water and
electricity. Her family is one of the thousands of zabbaleen (garbage collector) families
comprising a large Christian minority among Manshiet Nasir’s mostly Muslim resi-
dents. They live in a two-story, warehouse-like structure perhaps 25 feet high and
about 20 feet square. Off to the side of the main living space, a narrow room has just
enough space for a loom; a walled-in area behind the house is home to the family’s
18 pigs.

Miriam is 17, and not yet married. What distinguishes her from many of her neigh-
bors is the loom in her home, and the fact that she is literate in Arabic and beginning
to learn English. Walking through the neighborhood, Miriam is an enthusiastic guide
to her community—pointing out a recycling workshop housing a machine for crush-
ing plastic for re-use, the veterinary clinic established by the zabbaleen association,
and a daycare center for young children.

Through a convergence of local community activism and international assistance,
the zabbaleen and other residents of Manshiet Nasir have witnessed some important
changes in their lives. Improved pumping systems ensure that a majority of residents
have access to potable water; immunization campaigns have all but eliminated tetanus
and other vaccine-preventable diseases among women and children. Tacit govern-
ment recognition of the settlement means that residents can, in effect, buy and sell
property. Voluntary organizations such as the Association for the Protection of the
Environment (Gama‘at himayat al-bi’at min al-talawuth) sponsor projects for women
that combine teaching functional literacy with ways of earning money—thus the
loom in Miriam’s home.!

Despite these improvements, Manshiet Nasir is still an urban environmental night-
mare. Zabbaleen women sort through the garbage collected by their husbands and
children with bare hands, fearing that gloves will slow down their work and add to
their onerously long day. And the refuse of modern-day Cairo—replete with deterior-
ating batteries, broken glass and hospital waste, mixed in with the food waste that

Reproduced by permission of the Middle East Report, September—October 1994, 1-32.
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goes to feed the pigs—poses a great threat to public health. Among the tasks assigned
to children is the disassembling of used plastic syringes from Cairo’s many hospitals.

Any garbage that cannot be reused in some way ends up back in the Manshia’s nar-
row pathways until it is taken to be burned. It covers the asphalt and mud streets with
a thick, soft and often slippery layer of trash. Inadequate sewage systems overflow fre-
quently, further endangering the health of residents.

Manshiet Nasir can be viewed as one extreme of urban environmental hazard in
the Middle Fast and North Africa. The Manshia reflects social, economic and demo-
graphic trends and circumstances common to most countries in the region: rapid
population growth and increasing urbanization; scarcity of land, water and other eco-
nomic resources; and limits on women’s social and economic autonomy.

Many governments in the region view one or even all of these factors as obstacles
to economic and social development, but often their policy responses have been am-
bivalent. Programs aimed at slowing rates of population growth have tended to focus
solely on female reproductive behavior through the provision of modern contracep-
tives, paying far less attention either to men’s roles in reproductive decisions or to
women’s other health needs. In addition, governments often fail to take into account
other factors that influence women’s reproductive choices, such as their education,
job opportunities and overall status.

Equally important is the failure of some governments to persuade their citizens
that slowing population growth has benefits for them as individuals. Few have effect-
ively communicated the extent of natural resource limitations in the region. And citi-
zens’ general alienation from their political systems reinforces their suspicions that
efforts to slow population growth are merely another way in which governments seek
to protect the lifestyles of wealthy elites by reducing pressures to achieve greater social
and economic equity. “Why is it easier to insert Norplant in a woman’s arm than to
tell a man in Mohandissin not to drive his Mercedes?” asks Aida Seif al-Dowla, a
founding member of Al-Mar’a al-Jadida (New Woman), a research and study center.?

In some countries, such a politically provocative question is hardly ever raised. For
the oil-rich states of the region, high rates of population growth (above 3 percent in
most cases) have been viewed as satisfactory by governments eager to meet the de-
mand for labor but ambivalent or even opposed to increased women’s work outside
the home. This view persists despite very real natural resource constraints. In Saudi
Arabia, Bahrain, Qatar and the United Arab Emirates, per capita annual availability of
renewable fresh water is less than one-third of the 1,000 cubic meters regarded as a
benchmark of water scarcity.?

Beyond the limited availability of cultivable land and fresh water, the degradation
of existing resources is a problem throughout the region. Concentrations of air pollu-
tants such as sulfur dioxide (in Istanbul) and lead (in Cairo) are well above the levels
considered safe.* Water pollution is also a serious problem due to industrial wastes,
agricultural pesticides and other chemicals. The quality—and thus the productivity—
of agricultural land is threatened by salination, which is a consequence of the expan-
sion of irrigated agriculture in countries like Egypt and Iraq.

Awareness of these environmental problems is growing in the region, according
to Mustafa Tolba, the former head of the UN Environment Program and now the
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Population Trends

Countries Population Natural % Age % Married Women
Mid-1994 Increase <15 yrs. Using Contraceptives
(annual %) Total Modern

Algeria 27.9 2.5 44 36 31
Bahrain 6 2.4 32 54 30
Djibouti 6 3.0 41 — —
Egypt 58.9 2.3 40 47 45
Gaza 7 5.0 60 — —
Iran 61.2 3.6 47 — 22
Iraq 19.9 3.7 48 18 10
Israel 5.4 1.5 31 — —
Jordan 4.2 3.3 41 40 27
Kuwait 1.3 33 43 35 32
Lebanon 3.6 2.0 33 — —
Libya 5.1 3.4 47 — —
Morocco 28.6 2.3 40 42 36
Oman 1.9 4.9 36 9 8
Qatar 5 1.0 23 26 24
Saudi Arabia 18.0 3.2 43 — —
Somalia 9.8 3.2 47 — —
Sudan 28.2 3.1 46 9 6
Syria 14.0 3.7 48 — —
Tunisia 8.7 1.9 37 50 40
Turkey 61.8 2.2 35 63 35
United Arab Emirates 1.7 1.9 32 — —
West Bank 14 4.0 50 — —
Western Sahara 2 2.8 — — —
Yemen 12.9 34 51 10 6
Comparative Countries

Mexico 91.8 2.2 38 53 45
Pakistan 126.4 2.8 44 12 9
United States 260.8 0.7 22 74 69
Zimbabwe 11.2 3.0 48 43 36

SOURCE: 1994 World Population Data Sheet, Population Reference Bureau, Inc., Washington DC.

president of a non-profit environmental consulting firm. “Developing countries no
longer see concern for the environment as a luxury,” says Tolba.> And environmental
“problems” are being defined more broadly to encompass such concerns as health,
bad housing and poor sanitation.

Yet teaching alternate, more environmentally sound behavior is extremely difficult,
according to Emad Adly, Secretary-General of the Arab Office for Youth and the
Environment. “You can’t ask people to dispose of garbage properly if there’s nowhere
to put it; you can’t really talk about water conservation without the technology to
make it happen; and you can’t buy healthy food if it is not on the market. The fact is
that there are few alternatives to the way most people currently live their lives.”®

At the international level, as awareness of the challenges posed by population
growth and environmental degradation has increased, so has concern for how linking
the two might affect women. Particularly troubling is “the implication that women
are responsible for environmental degradation as long as high fertility rates are
viewed as a significant cause of environmental pollution.” Such a perspective reduces
choices of family planning “to a means to an end rather than a legitimate end in itself.””

These concerns provoked sharp debate at the forum of non-governmental organ-
izations (NGOs) held concurrently with the 1992 UN Conference on Environment



116 SALLY ETHELSTON

and Development in Rio de Janeiro. By the time of the summit, population had been
downgraded from primary importance to a number of “cross-cutting” issues; and the
Vatican, with the help of a few countries, succeeded in weakening Agenda 21’s lan-
guage on family planning such that the word “contraceptive” never even appeared. At
the NGO forum, those gathering in the Planeta Femea (women’s tent) went back to
the beginning to ask: Is there a causal relationship between population increase and
environmental deterioration? Given the emphasis of many developing countries’
family planning programs on numerical demographic goals, rather than on the right
of individual women and men to plan their families, would a framework linking
population and the environment further strengthen the emphasis on top-down, coer-
cive population control? For the majority of those attending the discussions, the
answer was yes.

Two years after Rio, the International Conference on Population and Development
(ICPD) is taking place in Cairo. Focusing on population and sustainable develop-
ment, the ICPD reflects many of the concerns raised by women in Rio, and includes a
much greater emphasis on women’s needs and aspirations. The ICPD’s draft Pro-
gramme of Action’s more holistic approach acknowledges that population, repro-
ductive rights and health, gender equality, the environment, and development are
inseparable.

Moving beyond “family planning” is a recurrent theme of the articles in this issue
of Middle East Report [September—October 1994] Philippe Fargues posits changes in
population structure and inter-generational and gender hierarchies as sources of
social change. Challenging the accepted wisdom regarding the Arab world’s demo-
graphic explosion, Fargues argues that the demographic transition to lower fertility in
the region is, for the most part, well under way. The crisis is social and political, not
demographic.

Homa Hoodfar notes the success of Iran’s government in communicating the rele-
vance of the population issue for that society, the international community, and
individuals. At the same time, she emphasizes the contradiction between the govern-
ment’s programmatic emphasis on female contraceptive methods and its reluctance
to grant greater freedom and decision-making authority to women.

Nonprogrammatic factors affecting reproductive attitudes and behavior are also
the focus of Youssef Courbage’s essay. He calls attention to how varying patterns of
international migration have led to the “diffusion” of contrasting norms of ideal fam-
ily size, which is also being affected by labor force participation of women.

Back in Manshiet Nasir, Miriam is part of the changes in the hierarchy Fargues
describes. By learning to read and write, she has already gone far beyond her parents.
With an independent source of income, her role in such decisions as who she will
marry and how many children she will bear will be much stronger than her mother’s.
And her travels outside Manshia—made possible by the association in which she is
emerging as a leader—are expanding her perception of the possible.

Yet the interventions that have helped bring some change to Miriam’s life do not
come cheap. While the preparatory process for Cairo has helped resolve some of the
political tensions evident in Rio, the issue of resources remains problematic: will those
with greatest control over the world’s wealth be willing to make available even the
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limited funds explicitly called for in the draft Programme of Action—$17 billion by
the year 2000, one-third of which is slated to come from donors? Reflecting on
progress since the Earth Summit—and other international conferences going back al-
most 20 years—Mustafa Tolba, for one, has his doubts.

“The Rio conference called for a total of $725 billion, $600 billion of which is to
come from developing countries and $125 billion in aid,” he recalls. “What is available
now? The Global Environmental Facility has gone from just $1.3 billion to $2.0 billion
in three years—an extra few hundred million. And the same will happen in Cairo.
Money, where will it come from and where will it go? The fact is we, as an international
community, are not serious. If all the resolutions, declarations, and action plans pro-
mulgated and adopted had actually been translated into deeds, we would not have
environmental problems. Instead, we have an environmental crisis.”

Effective change also carries a political price tag. While NGOs are expected to play
a key role in pushing forward the agenda that emerges from Cairo—as they have in
Manshiet Nasir—they cannot substitute for government action. “Everyone is putting
great hope in the role of NGOs, but it’s too much,” says Aida Seif al-Dowla. “They are
not an alternative to a corrupt government that consistently seems to prove that it
doesn’t really care about the well-being of its people.” Following the Cairo Confer-
ence, with all its extravagance and whatever the merit of its proclamations, the task of
pushing the process of change in the face of existing hierarchies of wealth and power
will remain.

NOTES

1. For a more complete account of both the history and the health profile of Manshiet
Nasir, see Belgin Tekee, Linda Oldham, Frederic C. Shorter, A Place to Live: Families and Child
Health in a Cairo Neighborhood (Cairo: American University in Cairo Press, 1994). See also
Marie Assaad and Nadra Garas, “Experiments in Community Development in a Zabbaleen
Settlement” Cairo Papers in Social Science, Vol. 16 Monograph 4, Winter 1993—94 (Cairo: Ameri-
can University in Cairo Press, 1994).
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3. For more on Saudi Arabia’s water resources and the concepts of water stress and water
scarcity, see Robert Engelman and Pamela LeRoy. Sustaining Water: Population and the Future
of Renewable Water Supplies (Washington, DC: Population Action International, 1993).
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Chapter Twelve

The Environment as Geopolitical Threat
Reading Robert Kaplan’s “Coming Anarchy”

Simon Dalby

Population, when unchecked, increases in a geometrical
ratio. Subsistence increases only in arithmetical ratio. A
slight acquaintance with numbers will show the immen-
sity of the first power in comparison of the second.

By that law of our nature which makes food necessary
to the life of man, the effects of these two unequal powers
must be kept equal.

This implies a strong and constantly operating check
on population from the difficulty of subsistence. This
difficulty must fall somewhere and must necessarily be
severely felt by a large portion of mankind. (Thomas
Malthus)!

Every explosion of social forces, instead of being dissi-
pated in a surrounding circuit of unknown space and
barbaric chaos, will be sharply re-echoed from the far
side of the globe, and weak elements in the political and
economic organism of the world will be shattered in
consequence. (Halford J. Mackinder)?

It is time to understand ‘the environment’ for what it is:
the national-security issue of the early twenty-first cen-
tury. The political and strategic impact of surging popu-
lations, spreading disease, deforestation and soil erosion,
water depletion, air pollution, and possibly, rising sea
levels in critical overcrowded regions like the Nile Delta
and Bangladesh—developments that will prompt mass
migrations and, in turn, incite group conflicts—will be
the core foreign-policy challenge from which most
others will ultimately emanate, arousing the public and
uniting assorted interests left over from the Cold War.
(Robert D. Kaplan)?

Reprinted from Ecumene 3, no. 4 (1996): 472—96. Permission granted from Hodder Arnold Journals.
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Once Again, the Malthusian Spectre

Robert Kaplan’s cover story in February 1994’s Atlantic Monthly magazine painted a
particularly depressing picture of the future. In “The Coming Anarchy’ he argues that
much of the world is on a path to violence-ridden ‘anarchy’, where states collapse and
private armies and organized crime establish themselves as effective local administra-
tions. In Mackinder’s terms, he clearly suggests that the explosion of demographic
and environmental forces has already shattered the weak parts of the political and
economic organism. The natural environment is the key villain in the piece. Its degra-
dation has, he argues forcefully, set off a downward spiral of crime and social dis-
integration in many places. This slide into chaos is spreading. What is now the case in
West Africa will soon spread further as environmental problems generate further
migration to urban areas in the underdeveloped world, resulting in more social dis-
integration and ethnic conflict. These issues will become the national-security issue
for the United States in the next century. The natural environment is thus specified as
the threat of the future.

While Kaplan’s article generated an angry response from readers who contested his
specific accounts of various countries in the letters pages of subsequent issues of the
magazine, the themes he wrote about clearly resonated with contemporary American
angst about crime, environmental deterioration, and the lack of clear direction to
post—Cold War security and foreign policy planning. His very rhetorically powerful
analysis is a high-profile public articulation of contemporary neo-Malthusian themes
in post-Cold War geopolitical discourse.* It parallels much of the rest of the US media
coverage of Africa, and Rwanda in particular, in its representations of Africa as a place
of ‘tribal’, ‘hostile’, ‘violent” Others.’ It is notable for its pessimism, forceful prose, and
the absence of any suggested substantive political remedies for the immanent dystopia.

But Kaplan is not alone. Readers of contemporary international-relations litera-
ture, foreign-policy journals, and magazines of popular political discussion, in par-
ticular in the United States, have noted that there has been a revival of interest in the
themes that concerned Britain’s first professional academic economist.® Thomas
Malthus, the country parson who is widely memorialized for his pessimism about hu-
manity’s lot, a fate due largely to our supposed predilection for breeding faster than
we can improve our capabilities to feed ourselves, is again in vogue in post—Cold-War
policy discussions. But his theories are often now linked to themes of environmental
degradation and to some of the traditional themes of geopolitics in popular policy
and political discussion.

Against the backdrop of the major United Nations conferences on environment
and development in Rio de Janeiro in June 1992, and on population issues in Cairo in
September 1994, none of this renewed concern with population as a political factor is
perhaps very surprising. But when this theme is linked, as it explicitly is by Kaplan, to
the more general concerns about environment as a ‘security’ threat, these arguments
become important in the political processes of foreign and security policy formula-
tion in states in the ‘North’ Foreign and security policy prescriptions depend in part
on how the questions of appropriate policies are practically understood within the
larger geopolitical discourses and their interpretations of contemporary geopolitical
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order.” The same is true of environmental themes in international political discus-
sions and policy formulation.® The recent academic discussions of the links between
environment and security have been suggesting that these matters are complex and
unclear, and that simple assumptions about the interconnections between environ-
mental factors, population, and conflict need careful evaluation that is sensitive to
specific geographical contexts.’

The more popular media discourses in play in discussions of the future of environ-
mental factors in security policy are not nearly so sophisticated, but they are likely to
get political attention when published as a cover story in a prestigious upmarket
magazine like the Arlantic.'® Kaplan was taken seriously in the White House, given his
track record as a travel writer and war correspondent with a knack of getting into
conflict areas. His ‘Anarchy’ article was specifically cited by President Clinton in a
speech soon after its appearance, and ‘became a practically de rigueur citation among
Cabinet members appearing before Congress.!! While Kaplan’s article did not initiate
the policy process considering the links between security and environment, it un-
doubtedly raised their profile considerably.'?

Malthus and Mackinder

In many ways none of this is very new. In England, in the years following Malthus’
initial publication during the transformations of the Industrial Revolution, and in the
aftermath of the American and French revolutions, there were widespread concerns
among the political elites and in the emergent middle classes about political order,
linked to the fear of the mob as a destabilizing social factor. As Michel Foucault has
argued, it was in the period immediately prior to Malthus that the conception of
‘population’ as an object to be controlled, manipulated, and managed by states clearly
emerged as an important factor in modern modes of governmentality.!® In a partial
reversal of Malthus’ concerns, Halford Mackinder wrote a century later about the
need for ‘manpower’ as a key component of imperial defence.

Fear of ‘over’-population and social hardship has been a recurring political theme
through the Cold War, albeit one that was less prominent than concerns with super-
power rivalry. Harrison Brown’s The Challenge of Man’s Future, published in the early
1950s, was a discussion of then contemporary Malthusian themes.'* A generation later
Paul Ehrlich published The Population Bomb which generated considerable contro-
versy with its dire predictions of future catastrophe.'®

Following the much-publicized African famines of the 1980s, Paul Ehrlich returned
to his earlier themes of population growth in a new book called The Population Explo-
sion, where he argued that the ‘bomb’ he warned of earlier had now exploded, with
huge numbers of people dying each year from hunger and hunger-related diseases.®
Beyond the Limits was published as a sequel to the Limits to Growth in 1992, suggesting
policy options to be taken to prevent ‘overshoot’ and collapse by working toward a
sustainable society.!” While estimates of how many people the planet can feed vary
widely depending on assumptions about technology, diet, distribution of wealth,
water resources, and calculations of the availability of arable land, the logic of this
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type of thinking suggests that disaster will occur as ‘natural’ limits are reached.!®
Many of these themes have also appeared fairly regularly in large-circulation Ameri-
can magazines since the beginning of the Cold War."

Given these themes, Kaplan is in some ways a continuation of long-established
lines of argument. But he is new in that his powerful articulation of environment as
the cause of threats to national security has updated Malthusian themes and brought
the ‘environmental security’ policy discussions forcefully to the attention of a wider
public. In doing so Kaplan revisits many of the geopolitical assumptions in security
thinking, and does so in specifying the environment as a threat. This use of specific
geopolitical assumptions to frame the demographic and related environmental di-
mensions in post-Cold War security thinking is a focus in what follows. In the case of
neo-Malthusianism and the more general policy discourse of ‘environmental security’,
the ‘threat’ is often at least partly from somehow external ‘natural’ or ‘environmental’
phenomena. More specifically, Kaplan’s essay can be read as an analysis of, in O
Tuathail and Luke’s terms, the ‘wild’ zones of the new geopolitical (dis)order where
the potential for disruptive incursions into the ‘tame’ zones of postmodern prosperity
requires their containment, if necessary by military force.?

But as the analysis of Robert Kaplan’s article makes particularly clear, the geopolit-
ical formulations in American political discourse are not simply a continuation of
Cold War themes. The new danger of environmental degradation is accentuated here,
as are demographic concerns, while old concerns about access to resources are often
downplayed or ignored. Africa in particular is now understood not as a security com-
modity, which is significant as a place of superpower rivalry and mineral supplies, but
as a source of political instability that may, if unchecked by security measures, spread
further afield to threaten areas of Northern affluence.

In an ironic reprise of earlier American cultural themes of a hostile nature that
needed to be ‘tamed, ‘domesticated’, and rendered benign by colonization of the ‘fron-
tier) ‘the environment’ has been specified as that which is foreign and threatening.!
As writers have made clear, metaphors of wars with nature are not new; but this paper
argues that the explicit linkage of military metaphors of nature as a hostile force
with geopolitical threats to national security gives these themes a new and potentially

ominous twist.??

Robert Kaplan’s ‘Coming Anarchy’

Kaplan’s article pulls no punches in its pessimistic vision of environmentally induced
social collapse, spreading disease and crime. With armed gangs of ‘technicals’, inspired
by ‘juju spirits, in West Africa and the widespread collapse of social order in Asia and
Yugoslavia, the nation-state is, he argues, quickly becoming a political formation of
the past, and sovereignty is now a dated fiction derived from the cartographic prac-
tices of another era.

The magazine’s designers powerfully reinforce the message. The front cover illus-
tration shows a crumpled map of the world starting to burn on a wood floor, the
flames rising into words superimposed on the wall behind. In bold capitals they
ominously announce.
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The coming anarchy: Nations break up under the tidal flow of refugees from environ-
mental and social disaster. As borders crumble, another type of boundary is erected—a
wall of disease. Wars are fought over scarce resources, especially water, and war itself be-
comes continuous with crime, as armed bands of stateless marauders clash with the pri-
vate security forces of the elites. A preview of the first decades of the twenty-first century.

The article is accompanied by stark photographs. The opening pages depict armed
soldiers walking past human skeletal remains in Liberia. Photographs of roadside
warnings of ‘killing zones’ in Sierra Leone, of mass graves in Bosnia, and of Kurdish
guerrillas in Turkey are followed by pictures of human corpses, the consequences of
violent retribution in Liberia and Vukovar. Pictures of ‘the press of population’, show-
ing buses amid crowds in Lagos and people doing their washing in an Abidjan lagoon
as well as other photographs of Southern cities, suggest overcrowding. The final pho-
tograph is of looters in the riots following the trial of police officers in the Rodney
King case in Los Angeles, suggesting that the scenes in the earlier depictions were
intimations of things to come in the United States. The theme of ‘ethnic’ conflict is
prominent.

Kaplan starts with West Africa, where he argues that crime is the order of the day
or, more specifically, the order of the night, when what tentative authority govern-
ments have dissipates as youthful criminals take to the streets. We are told that organ-
ized crime is related to the collapse of the nation-state and the rise of demographic
and environmental stresses. Drug cartels and private security forces take over where
social stress has led to the collapse of more conventional political order. To Kaplan
this is clearly the future of global politics, a spectre that confronts ‘our’ civilization
and one that conjures up ‘.. Thomas Malthus, the philosopher of demographic
doomsday, who is now the prophet of West Africa’s future. And West Africa’s future,
eventually, will also be that of most of the rest of the world.? Picking up on another
theme in the contemporary popular geopolitical imagination, the spread of deadly
diseases, Kaplan portrays them, and new forms of antidote-resistant malaria in par-
ticular, as an emerging impenetrable barrier closing the whole African continent off
from the rest of the world even as its internal state boundaries crumble.?* The only
exceptions to this exclusion by the ‘wall of disease’ are likely to be coastal trading-posts.

This introduces the environmental theme framed in terms of extensive shanty
towns on the urbanizing coast of West Africa. ‘In twenty-eight years Guinea’s popula-
tion will double if growth goes on at current rates. Hardwood logging continues at
madcap speed, and people flee the Guinean countryside for Conakry. It seemed to me
there that here, as elsewhere in Africa and the Third World, man is challenging nature
far beyond its limits, and nature is now beginning to take its revenge.” But quite what
the mechanism is that drives the migration is not explained; the text merely suggests
that it is related to deforestation. Africa may, he suggests, be like the Balkans 100 years
ago, a harbinger of an old (imperial) order collapsing and giving way to nations based
on tribe. But a century later the analogy contains a fundamental difference: ‘Now the
threat is more elemental: nature unchecked.*

Environmental scarcity is the first of the concepts that one must look at to under-
stand Kaplan’s new world. It is linked to cultural and racial clashes, geographical
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‘destiny), and the transformation of warfare. Looking in turn at these themes allows
Kaplan to sketch out the map of the new political situation. Of prime importance to
all these matters is the environment. In the pivotal passage in his article, reproduced
above at the beginning of this paper, he draws on the themes from the more pes-
simistic ‘environmental security’ literature, to argue that the environment is the
national-security issue of the near future.” This is no small claim. It suggests that
the fate of modern states is now tied directly to the fate of environments around the
world. Ecological disruptions are now to be feared—the environment understood as
‘a hostile power’.

The specific intellectual inspiration claimed for this re-imagining of American
security policy is Thomas Homer-Dixon, whose 1991 International Security article, ‘On
the Threshold: Environmental Changes as Causes of Acute Conflict) is admiringly
cited.”® The thrust of Homer-Dixon’s article suggests to Kaplan that growing scarcity
of resources in many places coupled with increasing population numbers may lead
to social pressures, increased migration, environmental refugees, and inter-group
conflict in many places. According to Kaplan, Homer-Dixon’s research can be inter-
preted to suggest that the environmental degradation in the developing world ‘will
present people with a choice that is increasingly among totalitarianism (as in Iraq),
fascist-tending mini-states (as in Serb-held Bosnia), and road warrior cultures (as in
Somalia)’? The implication is that all these developments threaten political stability
and hence, at least indirectly, the security of Northern states. Environmental degrada-
tion may well lead to war.*°

The clashes between groups that are likely to result from identity conflicts induced
by environmental degradation are, Kaplan argues, probably going to occur along lines
of tribal and cultural fracture. In making this case he uses Samuel Huntingdon’s
much-cited Foreign Affairs article “The Clash of Civilizations, which suggested that
long-term cultural divisions were likely to determine the pattern of post—Cold War
geopolitics. Kaplan argues that because Huntingdon’s argument is painted with such a
broad brush some of the details are inaccurate.’! The clashes in the Caucasus are a
matter of cultural identity and Turkish versus Iranian civilizations, rather than a clear
battle between the forces of Christianity and Islam, as Huntingdon’s thesis suggests.
Kaplan points to the continued struggles between the Turkish state and the Kurdish
population in Eastern Turkey as a contest of great importance for the future of the
Middle East, not least because of the presence in this region of major Turkish hydro-
electric projects that control crucial water flows into Syria and Iraq.

These specifications of identity in terms of cultures link the text to another theme
of classical geopolitics, the focus on ‘organic communities’ as the preferred political
communities. As O Tuathail notes, Mackinder’s political thinking, often remembered
in the terms of the quotation introducing this paper as relating to matters of ‘geo-
politics’ (a term Mackinder didn’t like), is perhaps better understood in terms of con-
servative nostalgias for stable cultural identities which support political stability.*
The organic assumption of stable cultural identities plays into support for clan, tribe
and nation, and becomes particularly powerful when coupled to claims to territory
and sovereignty. As in Huntingdon’s analysis, ‘eternal’ social essences and identities
are invoked in the face of dramatic social and political change. For Kaplan only
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Huntingdon’s scale is wrong: politics is about geopolitical identities that suggest per-
manent fissures between potentially warring parties.

Kaplan ends his article by arguing that coherent national states are a fading polit-
ical phenomenon that conventional political cartographies no longer accurately rep-
resent, and by speculating on the future of India and Pakistan as their burgeoning
populations, with long histories of collective violence, face the future on a dwindling
resource base. Add to this speculations about global climate change and the future of
political order in states like Egypt, and the potential for drastic political upheaval
seems huge. Even the United States may not survive, given its ethnic tensions and
individualist culture. These tensions might well be aggravated by African disasters, as
Afro-Americans demand American actions to provide help to stricken populations.
The final few paragraphs comment on the author’s return to the United States after
his research trip for this article and the sight of laptop computer-equipped business
people at Kennedy Airport on their way to Tokyo and Seoul. No such people were
boarding planes to Africa. The suggestion is once again of two worlds with little
connection.

Some months after the article’s publication, political violence tore Rwanda apart
and media reports of ‘tribal’ slaughter apparently confirmed Kaplan’s nightmarish
vision.*® The stark prose and violent images in Kaplan’s article capture the alarmist
themes of contemporary neo-Malthusianism. While other articles in policy journals
and books by authors as prominent as Paul Kennedy discuss these demographic and
environmental themes, Kaplan’s article is significant in the bluntness with which he
gives these themes widespread popular exposure. As such, his text is the most high-
profile exemplar of the alarmist streams in the larger policy discourse of ‘environ-
mental security’.

Robert Kaplan’s Geopolitical Imagination

However, the world is not quite so conveniently simple as Kaplan’s popularization of
environmental degradation as the key national security issue for the future suggests.
His article, for all its dramatic prose and empirical observation, is vulnerable to numer-
ous critiques. If one reads it as a cultural production of considerable political import-
ance it is fairly easy to see how the logic of the analysis, premised on ‘eye-witness’
empirical observation, and drawing on an eclectic mixture of intellectual sources,
leaves so much of significance unsaid. But the impression, as has traditionally been
the case in geopolitical writing, generated from the juxtaposition of expert sources
and empirical observation is that this is an ‘objective] detached geopolitical treatise.
Detailed critique of the epistemologies of both traditional and contemporary geo-
politics has been developed elsewhere.* The focus in what follows is on the political
implications of the widely shared geopolitical assumptions that structure this text and
ultimately render the environment as a threat.

The most important geopolitical premise in the argument posits a ‘bifurcated
world), one in which the rich in the prosperous ‘post-historical’ cities and suburbs
have mastered nature through the use of technology, while the rest of the population
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is stuck in poverty and ethnic strife in the shanty towns of the under-developed
world.% The presentation of the article in the magazine supports this basic formulation
of the world into the rich, who read magazines like Atlantic, and the rest, who don’t.

Insofar as politics is defined in terms of the articulation of discourses of danger,
Kaplan’s analysis can be read in terms of a persistent textual dualism between post-
modern consumer aspirations and fear of ‘reprimitivized’ violence and environmental
degradation.®® The presentation of a bifurcated world is powerfully reinforced by
the dramatic contrasts between the advertisements and the images and content of the
text. All the advertisements suggest the symbols of consumer affluence: three are for
automobiles, one for gin, two for stereophonic audio equipment, one for a book club,
and another for compact discs. Nothing unusual here. But on closer inspection these
advertisements speak volumes about the geopolitics of the contemporary world.
Where the article uses the metaphor of stretched limousines for the affluent, driving
over potholed streets in New York, the automobile advertisements show the luxury
interior of one vehicle, another parked beside a traditional brick house in a state of
apparently rural bucolic bliss. The Saab advertisement, stretching over three pages,
emphasizes the achievements of high-technology engineering.

But the juxtaposition of the two worlds of aspiration and fear can be taken further.
Where the article talks of non-Western cultures in conflict, and of slums that are de-
scribed as so appalling that not even Charles Dickens would give them credence, the
book of the month club advertisement is for a twenty-one-volume collection of Dick-
ens’ works. The advertisement for a Bose radio is focused on a Stradivarius violin. The
advertisement for a Sony CD player shows a grand piano and a Sony scholarship-
winning Juilliard School pupil, cultural artifacts far removed from juju spirits,
animism, or even Islam. The appreciative student pianist endorsing Sony contrasts
dramatically with the mention in the text of the article of Solomon Anthony Joseph
Musa, a coup leader in Sierra Leone who, it is claimed, ‘shot the people who had paid
for his schooling, “in order to erase the humiliation and mitigate the power his
middle class sponsors held over him™.?” The final advertisement, for Columbia House
compact discs focuses, in a truly bizarre irony, on the history of the blues!

Perhaps most geopolitically revealing, however is the advertisement for ‘Bombay
Sapphire Distilled London Dry Gin’. The juxtaposition of Bombay and London, along
with the image of Queen Victoria on the label on the bottle, suggests the legacy of
colonialism and the commercial advantages gained by European powers in earlier
geopolitical arrangements. In all of Kaplan’s article such matters of international
trade are barely mentioned. The wall of disease may bar many foreigners from all ex-
cept some coastal trading posts of Africa in the future, but the significance of what is
being traded and with what implications for the local environment is not investigated.
‘Hot cash’ presumably laundered drug money from African states, apparently does
flow to Europe, we are told, but this has significance only because of the criminal
dimension of the activity, not as part of a larger pattern of political economy. While
the lack of business people flying to Africa is noted, comments about the high rate of
logging are never connected to the export markets for such goods, or to the economic
circumstances of indebted African states that distort local economies to pay inter-
national loans and meet the requirements for structural adjustment programmes.
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Logging continues apace, but it is apparently driven only by some indigenous local
desire to strip the environment of trees, not by any exogenous cause. A focus on the
larger political economy driving forest destruction would lead the analysis in a very
different direction, but it is a direction that is not taken by the focus on West Africa as
a quasi-autonomous geopolitical entity driven by internal developments.

The political violence and environmental degradation are not related to larger eco-
nomic processes anywhere in this text. These sections of Kaplan’s text show a very
limited geopolitical imagination, one that focuses solely on local phenomena in a
determinist fashion that ignores the larger trans-boundary flows and the related social
and economic causes of resource depletion. Kaplan ignores the legacy of the inter-
national food economy, which has long played a large role in shaping the agricultural
infrastructures, and the nutritional levels, of many populations of different parts of
the world in specific ways.*® He also ignores the impact of the economic crisis of the
1980s and the often deleterious impact of the debt crisis and structural adjustment
policies. He completely misses their important impact on social patterns and on rural
women, who suffered many of the worst effects.*’

Ironically, while Kaplan emphasizes the inadequacies of maps for understanding
ethnic and cultural clashes, he never investigates their similar inadequacies for under-
standing economic interconnections as an important part of either the international
relations or the foreign policies of these states.*! This crucial omission allows for the
attribution of the ‘“failure’ of societies to purely internal factors. Once again, the local
environment can be constructed as the cause of disaster without any reference to the
historical patterns of development that may be partly responsible for the social pro-
cesses of degradation.*?

Given the focus of most Malthusians on the shortage of ‘subsistence’ and resources
in general, there is remarkably little investigation of how the burgeoning populations
of various parts of the world are actually provided for, in terms either of food produc-
tion or of other daily necessities. Despite accounts of trips across Africa by ‘bush-taxi,
agricultural production remains invisible to Kaplan’s ‘eye-witness. While cities are
dismissed as ‘dysfunctional’, the very fact that they continue to grow despite all their
difficulties suggests that they do ‘function’ in many ways. Informal arrangements and
various patterns of ‘civil society’ are ignored. People move to the cities, but quite why
is never discussed in this article; imprecise references to degraded environments and
the world soil degradation map on Thomas Homer-Dixon’s office wall are all that is
offered.® There is no analysis here of traditional patterns of subsistence production
and how they and access to land may be changing in the rural areas, particularly
under the continuing influence of modernization.** While it is made clear that trad-
itional rural social patterns fray when people move to the very different circumstances
of the city, the reasons for migration are assumed but never investigated. In Homer-
Dixon’s language, absolute scarcity is assumed and the possibilities of relative scarcity,
with the negative consequences for poor populations due to unequal distribution or
the marginalization of subsistence farmers as a result of expanded commercial farm-
ing, is never investigated.*> Here, resurgent cultural fears of ‘the Other’ and assump-
tions about the persistence of cultural patterns of animosity and social cleavage are
substituted for analysis of resources and rural political ecology. Precisely where the
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crucial connections between environmental change, migration, and conflict should be
investigated the analysis turns away to look at ethnic rivalries and the collapse of
social order. The connections are asserted, not demonstrated, and in so far as this is
done the opportunity for detailed analysis is missed and the powerful rhetoric of the
argument retraces familiar political territory instead of looking in detail at the envir-
onment as a factor in social change. In this failure to document the crucial causal con-
nections in his case, Kaplan ironically follows Malthus, who relied on his unproven
key assumption that subsistence increases only at an arithmetical rate in contrast to
geometric population growth.

Political angst about the collapse of order is substituted for an investigation of the
specific reasons for rapid urbanization, a process that is by default rendered as a ‘nat-
ural’ product of demographic pressures. This unstated ‘naturalization’ then operates
to support the Malthusian fear of poverty-stricken mobs—or, in Kaplan’s terms,
young homeless and rootless men forming criminal gangs—as a threat to political
order. Economics becomes nature, nature in the form of political chaos becomes a
threat: the provision of security from such threats thus becomes a policy priority. In
this way ‘nature unchecked’ can thus be read directly as a security threat to the polit-
ical order of postmodernity.

Geopolitics, Malthus, and Kaplan

Kaplan explicitly links the Malthusian theme in his discussion of Africa to matters of
national security, where a clear ‘external’ threatening dimension of crime and terror-
ism is linked to the policy practices of security and strategic thinking. The logic of a
simple Malthusian formulation is complicated by the geographical assumptions built
into Kaplan’s argument, while he has simultaneously avoided any explicit attempt to
deal with the political economy of rural subsistence or contemporary population
growth. Thus, in his formulation, the debate is shifted from matters of humanitarian
concern, starvation, famine relief, and aid projects and refocused as matters of mili-
tary threat and concern for political order within Northern states.

What ultimately seems to matter in this new designation is whether political dis-
order and crime will spill over into the affluent North. The affluent world of the Atlantic
advertisements with their high-technology consumer items is implicitly threatened by
the spreading of ‘anarchy’ The article implies that it has done so already insofar as
American inner cities are plagued with violent crime. The reformulation once again
posits a specific geopolitical framework for security thinking. Kaplan himself suggests
that by his own logic the US may become more fragmented and Canada may dissolve
following the secession of Quebec, shorn of its Northern resource hinterland. He even
argues that Quebec, supposedly a culturally homogeneous society, may end up being
the most stable region of North America. What cannot be found in this article is any
suggestion that the affluence of those in the limousine might in some way be part of
the same political economy that produces the conditions of those outside.

Although Kaplan is particularly short on policy prescription in his Atlantic article,
some of the implications of his reworked Malthusianism do have clear policy
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implications. Instead of repression and the use of political methods to maintain in-
equalities in the face of demands for reform, Kaplan’s implicit geopolitics suggest
abandoning Africa to its fate. If more Northern states withdraw diplomatic and aid
connections and, as he notes, stop direct flights to airports such as Lagos, the poten-
tial to isolate this troubled region may be considerable. Once again, security is under-
stood in the geopolitical sense of containment and exclusion.

In a subsequent article in the Washington Post, Kaplan explicitly argues against US
military interventions in Africa.*® He suggests that intervention in Bosnia would do
some good, because the developed nature of the societies in conflict there allows some
optimism that a political settlement is workable. The chances of intervention having
much effect in Africa are dismissed because of the illiterate, poverty-stricken popula-
tions there. However, the pessimism of the Atlantic article is muted here by a contra-
dictory suggestion that all available foreign-policy money for Africa be devoted to
population control, resource management, and women’s literacy. These programmes
will, Kaplan hopes, in the very long term resolve some of the worst problems, allow-
ing development to occur and ‘democracy’ eventually to emerge. The ethnocentrism
of the suggestion that Africa’s problems are soluble in terms of modernization is
coupled with the implication that West Africa is of no great importance to the larger
global scheme of power and economy, and therefore can be ignored, at least as long as
the cultural affinities between Africans and African-Americans do not cause political
spill-overs into the United States. Precisely this marginalization is of concern to many
African leaders and academics. But in stark contrast to Kaplan, many Africans empha-
size the need to stop the export of wealth from the continent, and the need to draw on
indigenous traditions to rebuild shattered societies and economies.*’

There is an ironic twist in Kaplan’s geopolitical specifications of ‘wild zones. He
argues that they are threats to political stability and, in the case of Africa, probably
worth cutting loose from conventional political involvement. In the subsequent Wash-
ington Post article he argues against military interventions in Africa on the basis of
their uselessness in the political situation of gangs, crime, and the absence of central-
ized political authority. His suggestions imply that interventions are only considered
in terms of political attempts to resolve conflicts and provide humanitarian aid. In
this assumption Kaplan is at odds with Cold War geopolitical thinking. While ignor-
ing the political economy of under-development as a factor in the African situation,
he also ignores the traditional justifications for US political and military involvement
in Africa and much of the Third World. Through the Cold War these focused on
questions of ensuring Western access to strategic minerals in the continent. This
theme continues to appear in many other discussions of post—-Cold War foreign
policy and in US strategic planning.*® But Kaplan ignores both these economic inter-
connections and their strategic implications, preferring an oversimplified geopolitical
specification of Malthusian-induced social collapse as the sole focus of concern.

But the specification of danger as an external ‘natural’ phenomenon works in an
analogous way to the traditional political use of Neo-Malthusian logic. Once again
threats are outside human regulation, inevitable and natural in some senses—if not
anarchic in the neo-realist sense of state system structure, then natural in a more
fundamental sense of ‘nature unchecked’. By the specific spatial assumptions built
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into his reasoning, Kaplan accomplishes geopolitically what Malthusian thinking did
earlier in economic terms. Coupled with prevalent American political concerns with
security as ‘internal’ vulnerability to violent crime, and ‘external’ fears of various foreign
military, terrorist, economic, racial, and immigration ‘threats’, Kaplan rearticulates
his modified Malthusianism in the powerful discursive currency of geopolitics. His
themes fit neatly with media coverage of Rwanda and Somalia, where his diagnosis of
the future appeared in many media accounts to be occurring nearly immediately.*

Understood as problems of ‘tribal’ warfare, such formulations reproduce the earlier
tropes of ‘primitive savagery. As other commentators on contemporary conflict have
noted, detailed historical analysis suggests that the formation of ‘tribes, and many of
the ‘tribal wars’ that European colonists deplored, were often caused by the socio-
logical disruptions triggered by earlier European intrusions. Denial or failure to under-
stand the causal interconnections of this process allowed for the attribution of
‘savagery’ to ‘Others’ inaccurately specified as geographically separate.®® Kaplan notes
that the disintegration of order is not a matter of a ‘primitive’ situation but, following
van Creveld, a matter of ‘reprimitivized’ circumstances in which high-technology
tools are used for gang and ‘tribal’ rivalries. But the economic connections that allow
such ‘tools’ to become available are not mentioned. Thus reprimitivization is specified
as the indirect result of environmental degradation, a process that is asserted fre-
quently but not argued, demonstrated, or investigated in any detail.

The Rest against the West

One important theme in contemporary discussions of Northern ‘security’ is men-
tioned only in passing in Kaplan’s analysis. This is the theme of massive long-distance
migration and the likely social consequences.’! In contrast, Matthew Connelly and
Paul Kennedy’s later article in the Atlantic Monthly looked specifically at migrations of
impoverished humanity in motion as the global order changes at the end of the Cold
War.>? The environmental theme is of less salience in their article, which focuses more
explicitly on strictly demographic matters. In the context of current fears about illegal
migration in both Europe and the United States, they look to Malthusian speculations
about global demography and return to Kishore Mahbubani’s phrase to raise the
question of whether ‘demographic politics’ has to be played out in a geopolitical
conflict between ‘the rest’ and ‘the West’.>* In particular, they focus on ‘the key global
political problem of the final years of the twentieth century: unbalanced wealth and
resources, unbalanced demographic trends, and the relationship between the two’>
In contrast to Kaplan, who is concerned with the spill-over from the wild zones to the
tame ones but who never looks seriously at international migration as a mechanism
for this ‘danger’, Connelly and Kennedy examine this geopolitical factor directly.
Where Kaplan relies on his ‘eye-witness” journalistic accounts to set up his larger
discussion, Connelly and Kennedy start with Jean Raspail’s controversial early 1970s
French novel The Camp of the Saints, focusing on its dramatic story of impoverished
Indians hijacking ships and setting forth across the oceans for France. Again, the
designers of the Atlantic Monthly use a dramatic cover illustration, framed again in
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spatial terms of the tension between fear and aspiration, to emphasize the theme of
the article. It shows a pale-skinned suburban householder equipped with a spatula
and wearing an apron emblazoned with the motif ‘home sweet home’ Accompanied
by his dog, he is standing on a patio beside a barbecue which is cooking wieners. The
suburban ideal is marred only by the many dark-skinned faces, some clad in various
‘ethnic’ headgear, who are looking over the white picket fence surrounding his yard.
The text superimposed on the fence summarizes the theme of the article: ‘Whether it’s
racist fantasy or realistic concern, it’s a question that won’t go away: As population
and misery increase, will the wretched of the earth overwhelm the Western paradise?’
The article argues that Raspail is in many places guilty of a variety of racist sentiments
but that the themes in this disturbing novel are germane to current discussions of for-
eign policy and the focus in the US on immigration. In particular, the relative decline
of the European races in terms of total numbers of population suggests the inevitable
triumph of the former colonized peoples who will in the next few decades, as Euro-
pean populations atrophy, reverse the geopolitical patterns of North and South.
While the neo-Malthusian framework is in the presentation of the argument in
terms of massive dislocations and migrations from the poor to the rich world, this
article’s conclusions are notably different from Kaplan’s geopolitical pessimism. It
notes the arguments by the technological optimists, in response to Kaplan’s despair,
that global economic indicators show widespread signs of optimism, but suggests that
this optimism is not in any practical way linked to the fate of the poorest billions of
the world’s population.”® Connelly and Kennedy also point out that, while production
has been globalized, the mobility of labour has not. Geographical restrictions on the
mobility of workers are in dramatic contrast to the ability of transnational corpora-
tions to switch production and investments around the globe.*® Even if the ‘techno-
liberal’ optimists are correct and growth does occur, it seems likely that, given
population growth, the absolute, if not relative, numbers of very poor will increase.
Drawing on the elaborated speculations in Kennedy’s earlier book, Preparing for
the Twenty-First Century, the article offers much greater recognition of the inter-
connectedness of global problems, and proffers suggestions for policy initiatives that
tackle poverty and related economic and environmental issues.”” The scenario of des-
perate, impoverished people attempting to move to the affluent world, and the un-
pleasant policy implications of trying to resist such migrations by force, are merely
hinted at. But unlike Kaplan, with his unexamined assumptions of environmental
degradation, the geopolitical version of the Malthusian scenario is not judged to be
inevitable. Instead, they argue the case for a new North—South political deal in which
global cooperation is seen as necessary by political leaders. They admit that trans-
cending partisan and national perceptions of political possibilities and difficulties
may not be easy, but argue that it is clearly necessary to deal with ‘global’ problems.

Beyond Malthus and Mackinder?

Nonetheless, the continued possibilities of using Malthusian themes as ideological
weapons by the powerful in justifying repression, or at the least justifying inaction in
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the face of gross inequities, now has to be complemented by a recognition that these
themes can be mobilized in foreign-policy discourse to suggest the appropriateness of
military solutions to demographic and ‘environmental’ problems. At least in the earl-
ier version of his famous essay, Malthus argued that population growth is inevitable,
natural, and largely beyond human regulation.”® Politics is thus rendered as just a
reaction to the consequences of the unchangeable patterns of fecundity. Further, he
argued, it occurs in such a manner that helping the poor is counterproductive. In
Abernethy’s rejoinder to Connelly and Kennedy, she argues that development assist-
ance to poor states often actually renders their populations more fertile by raising
hopes which development projects ultimately fail to deliver, hence aggravating the
problem of population numbers.* If the political consequences of population growth
are disruptive to the Northern geopolitical order that is judged to be the only accept-
able one, then neo-Malthusianism acts as a powerful intellectual weapon in formulat-
ing policies to repress and politically control reformist demands for greater equality
or economic redistribution. It can do so on the grounds that such policies only aggra-
vate adverse demographic trends. When coupled with Kaplan’s assertions that popu-
lation growth is related to environmental degradation, the argument is strengthened.

If the more alarmist versions of some of Kaplan’s arguments gain credence in
Washington, or if the formulation of politics in terms of the rest and the West be-
comes prominent, then the dangers of a new Cold War against the poor are con-
siderable. The discussions of illegal immigration in the US in the early 1990s, and
suggestions that the solution is increased border guards, denial of services to im-
migrants incapable of proving legal residence, and deportations, suggest that the
geopolitical imagination of spatial exclusion is dominating the policy discourse once
again. In particular this may be because of the propensity among American politi-
cians to formulate American identity in antithesis to external perceived dangers.
Through the history of the last two centuries this has been a powerful theme in the
formulation of American foreign policy which has drawn on the related discourses of
American exceptionalism.5°

This geopolitical imagination has been frequently coupled with assertions of cul-
tural superiority and ideological rectitude in the form of various articulations of
moral certainty. The dangers of ethnocentrism, when coupled with geopolitical
reasoning, are greatest precisely where they assert strategic certainty in ways that pre-
vent analysis of the complex social, political, and economic interactions that might
lead to assessments that in at least some ways ‘the problem is us’®!

All this suggests the need for continued challenges to the use of traditional geo-
political reasoning in the formulation of foreign policy and in the study of the dis-
courses of contemporary international politics. Geographical complexity, and in
particular detailed local environmental investigations and trans-boundary economic
interconnections, may not provide grisly images and spectacular headlines; but it
seems a reasonable bet that such geographs offer better possibilities for the demili-
tarization of international politics, the amelioration of environmental problems,
and the resolution of at least some of the difficulties induced by economic change and
migration.
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Section Three

Large-Scale Economic Development

This section considers the effects of large-scale and long-term environmental change.
Leslie White begins the section with a theory about the evolution of human energy
use and, by implication, human effects on the environment. While White’s evolution-
ary approach is largely out of step with current anthropology, his ideas of social
progress through increased energy use resonate with the intellectual bases of many of
today’s development and modernization schemes. Furthermore, White’s work raises
questions about the relationship between the scale of human enterprises and their
enduring effects on the environment. Following approaches in historical ecology,
Charles Redman gives long-term depth to human environmental modifications, as he
surveys the archaeological record for ecological change wrought by the growth of an-
cient cities. In modern times, large-scale development usually translates into efforts at
industrialization, the object of James Ferguson’s discussion in the section’s third chapter.

Ferguson says that government development projects cause social as well as envir-
onmental problems. Vandana Shiva describes how development programs involve
men and women differently, drawing a connection between sexism and environmen-
tal destruction. Shiva argues that those who benefit from economic development are
rarely those who bear its costs. This polemical piece contrasts with Beckerman’s chap-
ter, in which he argues that economic development is necessary for environmental
protection. Collectively, the contributions to this section ask, what is the goal of eco-
nomic development? How do the problems of development overlap with those of
environmental destruction? Does development inevitably destroy nature? In this
section’s final contribution, Alan Fricker explores definitions and possibilities for
sustainable development. In comparison to Netting’s earlier, pointed definitions of
sustainability in smallholding agriculture, Fricker offers an expansive vision infused
with spirituality.

This section’s concern for the differences between policy ideas and practices
bridges the abstract themes of previous sections with the following, more topical,
chapters. This section also raises the issue of consumerism (addressed in Section 7) by
questioning the consequences of certain kinds of economic behaviors. Much of the
economic activity described in this section ultimately aims to increase the production
and sale of consumer goods. Many people have responded to the environmental
changes wrought by consumer-oriented industrialism by promoting concepts of sus-
tainable development. Thematically, sustainable development reappears in Sections 4,
6, and 7. Recalling the optimism that infused earlier discourses about progress,
enlightenment, and development, various contributors evaluate new ideas about har-
mony with nature in light of changing attitudes to earlier panaceas.
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Chapter Thirteen

L

Energy and Tools

Leslie White

A culture, or sociocultural system,! is a material, and therefore a thermodynamic, sys-
tem. Culture is an organization of things in motion, a process of energy transforma-
tions. Whether it be chipping an arrowhead, catching a fish, hoeing a hill of beans,
avoiding your mother-in-law, calling your father’s sister’s son “father,” performing a
ritual, playing a game, regarding a churinga with awe, or breathing a silent prayer, the
event is an expression of energy expended.? “Culture” is but the name of the form in
which the life forces of man as a human being find expression. It is an organization of
energy transformations that is dependent upon symboling.

Culture, as a thermodynamic system, may be analyzed into the following factors:
energy, tools, and product. As we have seen, culture is a mechanism for serving the
needs of man. And to do this it must harness energy and put it to work. The use of
energy requires technological apparatus, and we may extend the use of the term tools
to cover all the material means with which energy is harnessed, transformed, and ex-
pended. We shall designate all goods and services capable of serving the needs of man
that have been produced or formed by the cultural use of energy, the product. Thus,
catching fish, shooting game, making pottery, cutting hair, piercing ears for pendants,
filing teeth for beauty’s sake, weaving cloth, and a thousand and one other cultural
processes are examples of the control and expenditure of energy by instrumental
means in order to serve some need of man. We may, then, think of the culture process
in terms of motive power, means of expression, and satisfaction of need. This concep-
tion can be expressed by a simple formula, E X T — P, in which E represents the
energy involved, T the technological means of utilizing it, and P, the product or result
which serves a need of man.

By energy we mean “the ability to do work.” .. Energy and work are interchange-
able terms” says Soddy;® one is defined in terms of the other. Thus, a stone is moved
from here to there, or its shape is changed by chipping or grinding. Energy is ex-
pended; work is done. Energy has both quantitative and qualitative, or formal, aspects.
Quantitatively, energy is measurable in terms of definite and standard units, such as
ergs, calories, British thermal units, etc. One magnitude of energy may therefore be
compared with another. Qualitatively, energy is manifested in a great variety of forms:
atomic, molecular, stellar, galactic, cellular, and metazoan, as well as cultural. From
the standpoint of cultural systems, solar radiation, plants, animals, wind, water in
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motion, fuels of various kinds, molecules, and atoms are significant forms of energy,
significant because it is in these forms that they are, or may be, incorporated into cul-
tural systems. It is understood, of course, that energy is neither created nor destroyed;
it is merely transformed. Cultural systems operate, therefore, only by harnessing
energy in one form or another, and by transforming it in the production of human
need-serving goods and services.

Cultural systems vary as means of harnessing energy; some are more effective than
others. They may be compared in terms of coefficients derived by relating amount of
energy harnessed and expended in a given period of time to the number of human
beings embraced by the system. Thus one cultural system may harness and use x units
of energy per capita per year,* another, 3x, or 10x. The significance of this coefficient
lies, of course, in the relationship between amount of energy harnessed, on the one
hand, and the number of human beings whose needs are to be served, on the other.
The individual human being thus constitutes the unit in terms of which human need
is measured and serves, therefore, as the constant against which varying quantities of
energy are measured. Thus, we can compare cultures in terms of amount of energy
harnessed and expended per capita per year. Or we can make our comparisons in
terms of power, the rate of doing work, and classify cultures in terms of horsepower
per capita.

The source of energy with which cultural systems were activated at the very begin-
ning of man-and-culture history was, of course, the human organism. The energy
with which tools, beliefs, customs, rituals, and sentiments were first organized into a
functioning system was derived from man himself; he was, so to speak, the power
plant that supplied the first cultural systems with their motive power. The amount of
energy derivable by a cultural system from this source is of course small. An average
adult man is capable of generating about one-tenth of one horsepower, or 75 watts.
But the power coefficient of a cultural system deriving all its energy from human
organisms would not be 0.1 horsepower per capita, by any means. When everyone is
considered, males and females of all ages from helpless infants to the old and feeble,
the sick and crippled, the average would be much less, possibly no more than o.05
horsepower per capita.’ Since the amount of human need-serving goods and services
produced is proportional to the amount of energy harnessed, or horsepower gener-
ated, per capita, other factors remaining constant, a cultural system activated by energy
derived from the human organism alone would represent the minimum in the range
of capacities of cultural systems. From the standpoint, then, both of energy, or power,
per capita and amount of human need-serving goods and services produced per
capita, cultures that have the energy of human organisms only, under their control and
at their disposal for use in the service of human needs, are at the bottom of the scale.

There is room for variation among cultural systems activated by human energy
alone. In our formula E X T — P, E, the energy factor, may vary with daily calorie
consumption. 7, the tool factor, varies with degrees of efficiency. Quite apart from
natural habitat, therefore, which varies from tribe to tribe and from place to place, we
are confronted with variation of cultural systems. Amount of energy harnessed per
capita per year is the basic factor in this situation; the other two are meaningless or
non-existent without it. Without energy, tools would be meaningless, no work would
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be done, no product brought forth. The energy factor provides us, therefore, with an
objective and meaningful yardstick with which to measure these, and all other, cul-
tures. A culture is high or low depending upon the amount of energy harnessed per
capita per year. At bottom, then, cultural development is the process of increasing the
amount of energy harnessed and put to work per capita per year, together with all
the consequences attendant upon this increase.

Animal husbandry and agriculture are alike, therefore, in being means of extending
control over the forces of nature and of advancing culture as a consequence. But these
arts are not equal in their potential capacities for culture building; agriculture has a
much greater capacity for culture building than has animal husbandry. The difference
in their respective capacities rests upon a simple zoological fact: herds and flocks must
feed upon plants; cultivated plants harness solar energy directly. A pastoral system, for
all its control over animals, still rests upon a wild-food basis in the last analysis: the
plants upon which the herds or flocks feed. The growth and abundance of these
plants lie outside cultural control. If pasturage fails, the herds diminish or die. Con-
trol over forces of nature is greater and more immediate in agriculture. Plants harness
solar energy directly. Fields may be fertilized, excess water drawn off, crops irrigated,
advantages derived from use of hotbeds, and so on. It goes without saying that the
control exercised through agriculture, though greater than that in animal husbandry,
is never complete and perfect; the farmer is of course never wholly immune from nat-
ural disaster. But the extent to which culture can develop on a pastoral basis is limited,
theoretically and practically. It cannot develop beyond the limit set by the natural
production of pasturage. Attempts to increase herds beyond this point merely pro-
duce the opposite effect: a diminution of herds as a result of deterioration of pasture
caused by overgrazing. In the agricultural arts, on the other hand, there may be a limit
to the extent to which human need-serving goods can be produced per unit of human
labor, but this limit has not been reached even to this day. Indeed, we seem not to be
close enough to it yet even to foresee it and to distinguish its characteristics.

It should be kept in mind that in our discussion thus far, we have been concerned
with only one aspect of these processes, namely, the energy factor. We have not dealt
with the tool factor at all so far, and we have ignored environment completely. It is
obvious that every culture is determined by instrumental and environmental factors
as well as by that of energy, but it is convenient and desirable to treat each one singly
while disregarding the other two. In considering the culture process, we may think of
any two of these factors as constants while we vary the third. Culture will vary, there-
fore, as the variable determinant varies. Thus, in the formula E X T x V — P, in which
E, T, and P have values as before and V stands for environment, we may hold any two
of the three determining factors constant and vary the third. P, the total product, or
degree of cultural development, will then vary accordingly. The status, or degree of
development, of any actual cultural system will, however, be determined by all three
factors working together.

Environment. Every cultural system exists and functions in a natural habitat, a collo-
cation of flora, fauna, topography, altitude, meteorologic conditions and forces, and
so on. And every culture is of course affected by these environmental factors. But the
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relationship between culture and environment is not a one-to-one correlation by any
means. Environment does not “determine” culture in the sense that “given the envir-
onment we can predict the culture.”® Environments vary, and their influence and ef-
fect upon cultures vary likewise. Some habitats are suitable for agriculture, a pastoral
economy, or fishing, manufacturing, etc.; others are not; they may even render certain
types of cultural adjustment to nature impossible. But the relationship of culture to
environment is determined to a very great extent by the degree of cultural develop-
ment. The region now known as Kansas was not suitable for agriculture for a people
with a culture like that of the Dakota Indians in A.p. 1800. The same region is not
suited to a hunting economy now. Whether the coal and iron deposits, or the water-
power resources of a region will be exploited or not depends upon the degree of
development of the culture of that region. This observation helps to make explicit
and apparent an important generalization about the relationship between culture and
environment: features of the natural habitat become significant only when and as
they are introduced into cultural systems and become incorporated in them as cul-
tural elements. The coal and iron of western Europe, or the water power of England,
become significant only at certain levels of cultural development. The flowing streams
of England were relatively insignificant culturally in A.D. 1200; they became tremen-
dously important as sources of power for industry in the seventeenth and eighteenth
centuries; with the development of the steam engine and the exploitation of coal re-
sources, they became relatively insignificant again. Thus we see that although natural
habitat exerts an influence upon culture, we can learn more about this influence from
a consideration of the culture and its degree of development than by a mere inventory
of environmental features.

The Role of Tools. The technological process may be analyzed, as we have noted earlier,
into two components or aspects. On the one hand, we have energy, harnessed and
expended, and on the other, the mechanical means with which this is accomplished. A
woman digs edible roots with a stick; a man shoots a deer with an arrow; corn is
ground with a metate or a water mill; an ox draws a plow. Having sketched the course
of technological development from the standpoint of energy, we now turn to the
aspect of tool, or instrumental, means.

As Ostwald has pointed out, the structure, use, and development of tools may be
illuminated by thinking of them in their relationship to energy. “When a man took a
staff in his hand,” he says, “he increased the radius of his muscular energy ... and was
therefore able to apply it more usefully. By the use of a club he could accumulate his
muscular energy in the form of kinetic energy and bring it into play with sudden
force when the club alighted. By this means it was possible to perform work which
could not have been accomplished by the unaided activity of his muscular energy in
the form of pressure. ...’

In the bow and arrow, muscular energy is transformed into form energy of the
drawn bow, from which it may be released instantaneously and with great intensity. In
the crossbow, muscular energy can be stored up indefinitely.

There is an aspect of economy as well as of mechanical efficiency to be considered
in evaluating the role of instrumental means of controlling energy. One type of tool
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may be more economical though no more efficient, or even less efficient, than an-
other. Economy is here measured in units of energy required for the production of the
tool. Early copper axes or knives were little, if any more, efficient than the stone
implements they replaced, according to Childe.! But if a stone ax were broken, it
would be difficult, if not impossible, to repair it so that another would have to be
manufactured to replace it. The copper axe, on the other hand, could be repaired with
relative ease. The cost in labor of the stone implement was much greater than that of
metal, and so the latter would be preferred at equal degrees of efficiency. The same
principle will apply to higher levels of technological development.

We may summarize our discussion of energy and tools in the following law of cul-
tural development: culture advances as the amount of energy harnessed per capita per
year increases, or as the efficiency or economy of the means of controlling energy is in-
creased, or both.” Progress was due almost wholly to increase of efficiency or economy
of mechanical means in the first stage of cultural development. In subsequent eras
development has come from both sources.

It must not be assumed, however, that these two factors, energy and mechanical
means, are equally significant merely because both play a part in cultural evolution
and progress. The energy factor is much more fundamental and important. The fact
that energy is of no significance as a culture builder without mechanical means of ex-
pression in no way invalidates this evaluation. If energy is useless without mechanical
contrivances, the latter are dead without energy. Furthermore, no amount of addition
to, or improvement of, mechanical means can advance culture beyond a certain point
so long as the energy factor remains unchanged. Culture would retrogress, even if its
tools and machines were perfect—and precisely because they were perfect—if the
amount of energy harnessed per capita per year were diminished. On the other hand,
an increase in amount of energy harnessed will not only carry culture forward be-
cause of this increase but will foster mechanical improvement as well. Mechanical in-
struments are indeed essential. But they are merely the vehicle, the means, the
scaffolding, the skeleton; energy is the dynamic, living force that animates cultural
systems and develops them to higher levels and forms.

NOTES

1. We define sociocultural system as the culture possessed by any distinguishable group of
people.

2. David Burns, Grieve Lecturer on Physiological Chemistry at the University of Glasgow,
reports on experiments in which the amounts of energy to give lectures were measured, the
measurements being expressed in mathematical terms. See An Introduction to Biophysics, 1921,
p. 329.

3. Frederick Soddy, Matter and Energy, Oxford University Press, London, 1912, p. 25.

4. When we deal with cultures in terms of magnitudes of energy harnessed and put to work
we must specify the period of time during which this takes place, since magnitude varies with
length of time. We select a year as our unit of time because, in addition to being convenient
and easy to work with, it embraces a complete cycle of the seasons, and hence the whole gamut
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of the routine activities of any cultural system. If, however, we deal with cultures in terms of
horsepower, no time period need be specified since horsepower is the rate of doing work.

5. The amount of energy that the human organism is capable of producing will depend
largely upon the food-energy intake. Naturally we do not have figures for the diet of prim-
ordial man, nor even adequate data for present-day preliterate peoples. We do, however, have
statistics for modern nations. The range within which the amount of food energy consumed
per capita per diem varies is interesting and significant, especially with respect to animal
proteins:

Daily Food Supply per Capita

All foods Percentage of Animal proteins Percentage of

(calories) United States (ounces) United States
United States 3,098 100 1.8 100
Sweden 3,171 100.2 2.2 122
Japan 2,230 72 0.4 22
China 2,234 72 0.2 11
India 1,976 64 0.3 17
Mexico 1,855 60 0.7 40

SOURCE: Point Four, a mimeographed publication of the U.S. Department of State, 1949, p. 109.

6. “While it is true that cultures are rooted in nature, and can therefore never be completely
understood except with reference to that piece of nature in which they occur, they are no more
produced by that nature than a plant is produced or caused by the soil in which it is rooted.
The immediate causes of cultural phenomena are other cultural phenomena. ...” A. L. Kroeber,
“Cultural and Natural Areas of North America,” University of California Publications in Ameri-
can Archaeology and Ethnology, 1939, p. 1.

7. Wilhelm Ostwald, “The Modern Theory of Energetics,” The Monist, vol. 17, p. 511, 1907.

8. V. Gordon Childe, What Happened in History, 1946, p. 69.

9. “.. Progress of technical science is characterized by the fact: first, that more and more
energy is utilized for human purposes, and secondly, that the transformation of the raw ener-
gies into useful forms of energy is attended by ever-increasing efficiency.” Ostwald, op. cit. Ost-
wald is here speaking of technical science. But if cultural development as a whole rests upon
and is determined by technological advance, what he says here would apply to the evolution of
culture in its entirety.



Chapter Fourteen

The Growth of World Urbanism

Charles Redman

One of the dominant trends in world history during the past 5000 years has been the
emergence, spread, and continued growth of aggregations of people to the point that
in modern times, each decade sees a larger majority of people living in cities world-
wide. With an increasing reliance on an expanding food base provided by agrarian
innovations and improvements in the transport of foodstuffs, it became possible for
larger and larger numbers of people to exist and to live in nucleated locations. This
process occurred at different times in each part of the world, but there is good archaeo-
logical evidence for what we are willing to call cities in at least Mesopotamia by 3000
B.C. and soon thereafter in many other parts of the Old World.

The emergence of urban society introduced a whole new set of human-
environmental interactions. One set of impacts derives from the fact that there were
just more people in the world, requiring greater food production. A second impact is
the increased need for building materials—wood, stone, and fired bricks—to con-
struct these cities. A third impact is the territory itself that is given over to settlement,
creating urban ecosystems. A fourth impact is really a series of newly established
interactions caused by the nature of urban society with its industry, trade, and hier-
archical administration. Just as settled village life allowed people to invest their labor
in permanent facilities and to accumulate more goods, urban life advanced those
processes to new levels. The creation and concentration of goods and the productive
capacity to create more became the hallmark of urban society. All of this took a heavy
toll on the environment and solidified a new set of relationships between humans and
their environment.

The increased demands put on local environments by growing urban populations
were partly mitigated by the greater labor invested by these people to transform their
landscapes to sustain a higher level of production. Among the many efforts employed
to increase productivity, irrigation of bottomlands and enhancing hill slopes through
terracing are two of the most fundamental innovations of humankind. Redistributing
available surface water through the construction of irrigation canals made agriculture
practical in many otherwise unsuitable regions and often increased the productivity
of those and other regions several-fold. The construction of irrigation works was

From Human Impact on Ancient Environments, by Charles L. Redman. Copyright © 1999 The Arizona Board
of Regents. Reprinted by permission of the University of Arizona Press.
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limited to favorable geographic settings where potential farmlands were relatively flat
and the river or other sources of water were elevated sufficiently above the fields to
allow for gravity to carry the water through the newly dug canals. Other, more complex
water-management techniques were also used, such as underground canals (quanats,
see English 1966; Schreiber and Rojas 1988), or raised fields (chinampas, Coe 1964).

Irrigation must have started on a small scale with rather simple constructions, but
as its value became apparent, more effort was invested in new construction to divert
more water into the canals and to extend the canal system to reach greater areas of
potential farmland. Because of changing water levels and clogging by waterborne silt,
canals and their intakes required substantial additional labor to maintain, in addition
to the normal labor required to guide water from field to field. Beyond this, some per-
sonnel had to be devoted to making decisions about the allocation of available water
among the users and insuring that these directives were carried out. With irrigation
water also came potential problems, the most obvious being the susceptibility of low-
lying farmlands to disastrous flooding and the longer-term problem of salinization.
To combat flooding from rivers that had agraded above the level of the surrounding
fields, people from early historic times until today have constructed protective levees
between the river and the settlement or fields to be protected. This, of course, is
effective up to a certain level of flooding, but changes the basic hydrology of the area
and can multiply the damage when the flood level exceeds the height of the levee.

Salinization is caused by an accumulation of salt in the soil near its surface. This
salt was carried by river water from the sedimentary rocks in the mountains and de-
posited on the Mesopotamian fields during natural flooding or purposeful irrigation.
Evaporation of water sitting on the surface in hot climates is rapid, concentrating the
salts in the remaining water that infiltrates through the soil to the underlying water
table. Conditions of excessive irrigation bring the water table up to within 18 inches,
where capillary action brings it to the root zone and even to the surface, where the
high concentration of salts would kill most plants.

Solutions for salinization were not as straightforward as for flooding, but even in
ancient times it was understood that the deleterious effects of salinization could be
minimized by leaching the fields with additional water, digging deep wells to lower
the water table, or instituting a system of leaving the fields fallow (Adams 1978). The
first two cures required considerable labor and the third solution led to a diminished
productivity, not often viewed as a likely decision in periods of growing population.
An effective irrigation system laid the foundation for many of the world’s early civil-
izations, but it also required a great deal of labor input and often favored societies
that were centrally controlled.

Another major option available to growing agrarian societies to meet their food-
producing needs is to expand the land under cultivation, which often means to farm
less-desirable hill slopes surrounding the favored low-lying valley bottoms. Since
bringing irrigation water to a hill slope is usually impractical, the key is effective util-
ization of rainfall. Rainfall either soaks into the soil or runs off of it led by gravity. A
soil that is deep, well-structured, and covered by protective vegetation and a mulch of
plant residues will normally absorb almost all of the rain that falls on it, given that the
slope is not too steep (Hillel 1991:97). However, soils that have lost their vegetative
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cover and surface mulch will absorb much less, with almost half the water being car-
ried away by runoff in more extreme situations. This runoff carries with it topsoil
particles, nutrients, and humus that are concentrated in the topsoil. The loss of this
material reduces the thickness of the rooting zone and its capacity to absorb moisture
for crop needs. Sufficiently violent runoff erodes away the soil until bedrock is ex-
posed, leaving only protected patches of soil and diminishing the overall productive
potential of the landscape. This erosion may in turn have a deleterious effect on the
lowlands that receive this runoff, often clogging waterways and burying productive
soils below sediment of coarser material. Hence, for growing urban populations to ex-
pand their farming endeavors to the surrounding hill slopes, they had to devise ways
to impede runoff and maintain the depth and fertility of the soil.

The most direct solution to this problem of slope runoff was to lay lines of stones
along the contours of the slope and hence, perpendicular to the probable flow of
water and sediment. These stones would then act as small dams, slowing the downhill
flow of water and allowing more water to infiltrate and soil particles to collect behind
the dam. The success of this type of approach led to its use in many different circum-
stances and societies. Among many early civilizations, including those of the eastern
Mediterranean, elaborate constructions we refer to as terraces were an essential elem-
ent of their agricultural systems. They were widespread in the Levant as early as the
second millennium B.c. and at least in a simplified form they were probably employed
millennia earlier (Simmons 1989).

The objective of building terraces was to transform sloping ground into a series
of nearly horizontal arable plots with adequate control of water runoff and minimal
erosion of the soil. When these terraces were constructed, the natural patterns of
drainage were altered, as was the development of soil behind the terrace walls. Over-
all, the impact of well-planned terracing was to allow farming in otherwise unusable
areas and to increase the sustainability of plots that already were in use. The costs,
however, were great both in terms of labor for initial construction and for the con-
tinual maintenance needed to keep the walls intact.

Mesopotamia

It was a study conducted in the Near East that first demonstrated the value of archae-
ology in understanding human impacts on the environment and possible methods to
ameliorate these problems. In 1958 Thorkild Jacobsen and Robert McC. Adams pub-
lished an article in Science that spoke directly to the problems caused by salinization
of farmlands in lower Mesopotamia 4000 years ago and what modern inhabitants of
that region might learn from the past (Jacobsen and Adams 1958). Over the years
since 1958, sporadic papers have continued to appear on this subject (Gibson 1974;
Gelburd 1985; Dickson 1987; Redman 1992), and salinization is often expressed in
textbooks (Redman 1978; Nissen 1988) as a major problem leading to the reduced
political importance of southern Mesopotamia, even though there remains consider-
able debate (Powell 1985) over the cultural context that led to this environmental
“catastrophe.”
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The case study focused on here is that of the Ur III Dynasty of southern Mesopo-
tamia. Information on this is gleaned from the original Jacobsen and Adams article
(1958) as well as subsequent pieces by each of them (Jacobsen 1982; Adams 1978).
There remains some controversy over whether the changes cited were as grave as sug-
gested or whether these causes were in fact at fault. The use of early textual accounts
and incomplete archaeological investigations often leave the most interesting inter-
pretive models as hypotheses rather than confirmed facts. If we were to avoid these
still tentative reconstructions because of their uncertainty we, as archaeologists,
would be ignoring what might become our greatest contribution to modern society.
Whether or not subsequent studies show that this view of the Ur III situation holds
true, it is likely that other Near Eastern civilizations experienced similar cycles of
political and economic growth followed by environmental and subsequent social
decline, both before Ur III (as suggested by H. Nissen, personal communication) and
after it (Adams 1978).

Four thousand years ago, the Ur III Dynasty was situated in the southern half
of Mesopotamia, and consisted of numerous cities, each inhabited by several tens of
thousands of people and supported by an associated hinterland of farms and villages.
This was one of the great early societies of Mesopotamia with well-developed writing,
a system of laws, extensive trade networks, and ambitious builders, and it was a period
of strong centralized political control (Edzard 1967; Nissen 1988). The economic sys-
tem relied heavily on irrigation agriculture with vast field systems along the Euphrates
River and canals leading from it. Winter-cultivated cereals were the main crops, al-
though there were many secondary crops. Herding was also important, with contem-
porary records indicating as many as two million sheep were being kept.

The aspect of Ur III society emphasized here is the rapid rise in the centralized
control of the political hierarchy and paradoxically how that contributed to an era of
declining agricultural productivity and environmental damage. Centralized control of
the once independent city-states was a logical objective of the growing power of the Ur
III rulers. Centralization gave them greater access to labor pools, military conscripts,
trade goods, and agricultural produce. More telling from our perspective, centralized
control increased the potential for the production of food and other goods. Some of
this increased productivity was achieved through increased specialization of produc-
tion, but the majority resulted from centralized management of the construction and
maintenance of water works and the allocation of water in the growing irrigation net-
work that fed the Mesopotamian fields. Moreover, it was a logical decision for Ur III
rulers to extend the land served by irrigation and to increase the capacity of the exist-
ing canal system so more water could be brought to the fields. This would allow more
water to be used, particularly in flood years. Another decision that would have seemed
logical under pressure to produce more, would be to shorten the period of time fields
were left fallow. But the same decisions that brought short-term increases in produc-
tion, as evidenced in the high population density and great construction projects of
the Ur III period, rapidly undermined the agrarian base and led to a long period of
diminished productivity. The major villain was salinization of the soils. Although there
is general agreement that salinization was, as Hans Nissen says, “one of the greatest
countrywide catastrophes,” there remains considerable debate over the causes.
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Written records of temple storehouses of the period allow scholars to reconstruct
with some certainty the relative productivity of fields and the crops being planted. A
long-term decrease in productivity occurred between 2400 and 1700 B.C. At the outset
of this period, wheat was an important crop, accounting for at least one-sixth of the
cereals produced. But as salinization increased, people slowly shifted to the more salt-
tolerant barley, so that by the end of the Ur III Dynasty in 2000 B.C., wheat made up
only one-fiftieth and by 1700 B.c., it appears that wheat was totally abandoned in the
region (Jacobsen 1982). The end of this decline in wheat production coincides with a
long period during which centralized political control had broken down. Many cities
were abandoned or reduced to villages, and the emphasis in agriculture shifted.
Whereas during the height of Ur III control maximizing surplus production for
central rulers dominated, during the subsequent political breakdown, the object
became satisfying the needs of local populations in a more self-sufficient localized
production mode.

The evidence from the uplands surrounding Mesopotamia that is only beginning
to be collected by a couple of projects has provided a consistent set of results. Naomi
Miller has examined macrobotanical remains from two widely separated sites in up-
land Iran and Turkey (1992). She found that over time during the second and third
millennia fuel wood was brought into the settlements from farther and farther away.
There was also a shift to a greater reliance on dung over wood as a source of fuel. Both
patterns indicate that forests were being clear-cut in the vicinity of the settlements. As
was suggested for the vicinity of Ain Ghazal, domestic needs, goat browsing, and field
clearance would essentially deforest the immediate vicinity of the villages, while lime
production and charcoal making would consume additional quantities of wood,
probably cut at a location farther from the settlement. This would extend the effective
area of deforestation even more.

Another study, this time of pollen taken from a core from the bottom of a lake in
south central Anatolia, reveals a more broadly regional pattern of vegetative change
over the past 10,000 years. During the last Ice Age, the region was a glacial, steppe
environment with few trees and mainly grasses (characterized as cheno-artemisia).
During the early Holocene (ca. 9000 B.P.), when the first farming villages would have
been established, the region hosted a mixed forest of oak, pine, and juniper. By the
mid-Holocene (ca. 3000 B.p.) the oak in the forests was drastically reduced; pine,
whose pollen can travel great distances, continued; and cereal grasses increased. Re-
cent pollen evidence is dominated by pine pollen that is traveling from mountainous
refuge areas and a modest occurrence of cereals, reflecting the reduction in agri-
culture in the region.

The traditional lore today in the Near East to explain deforestation and localized
failures of farming blames it on the Ottoman Rule of the region during the last few
centuries. It is said that the denuded lands are largely the result of overgrazing of
goats during the period of Ottoman Rule and that in ancient times these were the
lands of “milk and honey.” This assertion is probably true to some extent in that the
Ottoman political system discouraged local infrastructure development and encour-
aged small-scale social groups that would rely on herded animals. However, this inter-
pretation is an oversimplification that takes our attention away from the needs of the
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domestic hearth and industrial kiln from as far back as the earliest civilizations 5000
years ago. The goat is the most destructive of the grazers, but its effects are largely sec-
ondary; that is, it usually is not the one to destroy the trees themselves, but only the
shoots, leaves, and young sprouts. This does diminish the primary production of the
trees as well as keep young trees from reestablishing themselves. Thus, goats are
strong contributors to keeping an area from regenerating trees and ground cover and
consequently exposing it to the elements and leading to degradation of the fertility of
the topsoil and, ultimately, to complete loss from erosion. Complementing these pres-
sures is the hearth and kiln that need not just twigs and thin branches, but timber as
well. The heavy weight of wood also dictates that when possible, people will com-
pletely denude local sources, rather than draw on larger, more distant sources in an
effort to conserve forest growth. The importance of securing fuel for the domestic
hearth continues to this day to force the gathering of forage from great distances.

Mexico and Central America

Mexico and Central America were home to a wide variety of impressive prehistoric
societies. The Maya to the south and a variety of Central Mexican societies to the
north each built strong agrarian systems that supported very high populations and
elaborate urban centers (Coe 1982). The main New World crop in North, Central, and
South America was corn. First domesticated about 5000 B.c., or somewhat earlier,
corn started out as a very small cob, not economically viable as the dominant food
source. This differs from Old World species like wheat that were nearly as productive
in the wild as under early cultivation. Early forms of corn were pioneering weeds
basically used by Central Americans as a back up or famine food. However, over a
long period of low-level use, the nature of corn changed, with larger cobs and kernels
being selected for by the early users. It took three or four millennia of slowly increas-
ing the size of the cob, the number of kernel rows, and the size of individual kernels
before corn as a crop became so productive that people could depend on it as their
primary food. With this change, somewhere around 2000 to 1000 B.c., it became prac-
tical to invest the labor to clear fields and to establish year-round villages that could
rely on corn harvests and stored corn for their primary subsistence. During this same
period other crops were also experimented with and ultimately domesticated by
New World groups. Gourds, squash, and beans are among the most important, but
altogether more than forty species of economic plants were domesticated in the
New World.

Once well-developed, corn and other New World domesticates offered people an
abundant source of food leading to increasing population and social advance. The
Maya of Central America were among the most innovative people of the Americas,
having many accomplishments in the arts, science, and human organization. Well
before the beginning of the Christian era, the Maya and their associates had built
enormous ceremonial and administrative centers throughout their lands and de-
veloped into a tightly controlled society that thoroughly settled the landscape between
centers with scattered farming households and hamlets. The geography of the Mayan
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homelands did not lend itself to centralized irrigation works, but rather was most
suitable for extensive fields of slash-and-burn (milpa) agriculture. This ensured that
the agrarian population would have to remain scattered to be close to their fields and
that a maximum amount of land would have to be under tillage to support the grow-
ing population. In fact, as many as 8 to 10 million people lived in the Mayan domains
1000 years ago, a figure not surpassed until the recent decades of this century.

The Mayan homelands of the Yucatdn, Belize, Guatemala, and parts of Honduras
were well watered and primarily lowlands. The upland zone, focused in Guatemala,
had relatively well-drained soils that were favorable to maize agriculture, especially in
the valley bottoms. The Mayan lowlands were characterized by less well-drained soils
in an environment of flatlands with scattered lakes. Classic Mayan civilization, best
known for its ceremonial centers with earth-filled pyramids topped with carefully
ornamented temples, was well established by A.p. 300. The construction and decor-
ation with stucco relief of pyramids and temples absorbed tremendous amounts of
Mayan labor and resources. These centers were the focus of religious activities, trade
relations, and whatever political integration existed at the time. The Maya were re-
markable astronomers and regulated religious events with a sacred calendar that was
calibrated by an extremely accurate secular calendar. Public ceremonies utilizing the
temples, pyramids, and ritual ball courts demonstrated the power of the elite, as did
the rising tide of militarism. Despite their many talents, the zenith of Mayan cere-
monial centers and the organized society they represented was not especially long
lived. By A.p. 900 to 1000 there is widespread archaeological evidence for the aban-
donment of most of the major centers and an overall drop in the population of the
region. Clearly there is a breakdown in the political and social organization that had
led the Maya to such impressive accomplishments. Various theories have been put
forward as to the cause of this “collapse.” Primary among them is that degradation
of the environment through excessive agricultural practices played a major role (see
Culbert 1973). Archaeologists are beginning to accumulate evidence to evaluate the
importance of human impacts.

The Petén region of lowland Guatemala was the subject of a pioneering study of
prehistoric human-environmental relations by the Central Petén Historical Ecology
Project (cPHEP; see Rice 1996). This project was designed primarily to learn about the
genesis and change of the tropical forest, rather than focusing on the prehistory of the
Maya. However, the Maya were clearly one of the central agents of environmental
transformations, being a “strain” on the natural ecosystem. One of the goals of this
study was to delineate changes in the forest ecosystem that could be attributed to cli-
mate change versus those resulting from human impact. May to October is the rainy
season in the Petén, with 70 to 9o inches per year. A high canopy of mahogany, bread-
nut, and sapodilla trees dominates the landscape with a middle canopy of avocado
and other small trees and shrubs. In temperate regions, such as those we discussed
earlier in this volume, forest soils contain most nutrients that sustain plant growth.
When a temperate forest is cut down, it is the soil that stores the nutrients until they
are utilized by subsequent growth.

In contrast, it is the vegetative cover rather than the soil that holds most of the nu-
trients in tropical forests, such as those of the Petén (Rice and Rice 1984:8). More than
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75% of the nutrients in a tropical forest ecosystem are in the living vegetation and the
dead organic matter on the ground, which is rapidly recycled into new growth rather
than enriching the soil. Because of this a tropical forest can regenerate almost all of its
biomass within a 10-year period, versus up to 100 years in most temperate settings. If
the trees and vegetation that are cut are also burned, this recycling is even faster.
Hence, a slash-and-burn strategy can transfer the abundant nutrients in the tropical
cover to newly planted crops and yield impressive returns. At the same time, slash-
and-burn exposes the soil to potential erosion and therefore is best conducted in
selected topographic settings and under close management.

We know from historic periods that this region can efficiently support a swidden
or milpa agricultural system, where trees are cut from a plot of land before the dry
season and burned at the end of the dry season. Then it is used for two years of crops
and left fallow for three to six years. This type of rotation has been known in recent
times to comfortably support a density of about 25 people per square kilometer. How-
ever, archaeological evidence from this region suggests that at certain times and in
some locations, the population density attained 250 people per square kilometer (Rice
1996: 196). Obviously, Mayan farming strategies were well developed and closely
attuned to the potentials of the environment. Houses were dispersed across the
countryside to allow farmers easy access to the maximum amount of arable land. In-
stead of transforming the entire landscape to increase production, the Maya grew a
diversity of crops on the same field and may have focused on the naturally low-lying
areas, or bajos, with their relatively fertile soils for labor investments such as raised
fields. The efficient production and centralization of farm products allowed the
growth of enormous ceremonial centers such as Tikal, which thrived from 100 B.c. to
A.D. 900. However, even Tikal entered a period of decline in a.p. 800, with the last
dated monument being constructed in A.D. 909. The general belief is that the land
had been filled up for some period, and with declining fertility, the dense population
could not be supported and fell into rapid decline, requiring emigration. Archaeolo-
gists estimate that within a few centuries, population had fallen by 80% and most of
the formerly majestic ceremonial centers had been abandoned.

As part of the Central Petén Historical Ecology Project, Don and Prudence Rice
and Bill Deevey studied several lake basins from a number of perspectives: archaeo-
logical settlement patterns, pollen record, erosion of sediment, and chemical loss of
soils (Rice and Rice 1984). Their unit of study was the lake and its drainage basin. One
can relatively easily define the surface boundaries of each lake basin and then monitor
the movement (flux) of nutrients and sediments between the terrestrial and aquatic
portions of the system (see Binford and Leyden 1987). Their model views an eco-
system as sustaining itself on the flow of chemical elements drawn by vegetation from
rocks, soil, and air, carried either in dissolved or suspended form in water into the
lake. The presence of humans increased this flow. Thus a lake basin can be thought of
as a trap in a closed system, revealing activities that influence the terrestrial compon-
ents of the catchment basin.

By examining sediment cores taken from lake bottoms, these authors found that
the deposition of phosphorous and silica were both amplified over normal levels
during the period of Mayan occupation, indicating a significant disturbance of the
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surrounding landscape. Phosphorus is rare in the lowlands and is crucial for agrarian
success; hence tracing its movement through the environment is a meaningful meas-
ure of impact on chemical nutrients. Erosion leads to a permanent loss of phosphorus
from the soil, since it is generated very slowly from underlying bedrock. Because of
this, in modern times phosphorus is one of the major elements added to soil in the
form of chemical fertilizer. It is believed that activities such as burning vegetative
cover and constructing stone buildings released large amounts of phosphorus into the
soil (Rice and Rice 1984:21). Phosphorus deposited in lake bottoms reflects the active
transport through erosion of the chemicals from surrounding topsoil, where it exists
both because of natural generation from bedrock as well as from human waste, food
products, mortuary, and disintegration of stone building materials. The researchers
found that the phosphorus deposition in the lakes increased roughly in a linear rela-
tionship with the archaeological evidence of population increase, reflecting probably
both more phosphorus in the soil and more erosion of this soil into the lake bed. This
loss of a key element, and other components of the topsoil as well, led to a slow, but
progressive undermining of the productivity of the lands around the lakes, particu-
larly the uplands that would be most vulnerable to slope wash.

Silica, being a relatively large-grained component of soils, is a reasonable indicator
of the rate of transport of soil in a lake basin (Binford and Leyden 1987). It might
reflect a variety of landscape-altering activities that would make the soil more suscep-
tible to erosion, such as deforestation, cultivation, and settlement construction. The
researchers found that in Lake Sacnab and especially in Lake Yaxha, silica deposition
increased several fold during the height of Mayan occupation (Rice, Rice, and Deevey
1985). Despite this evidence of soil erosion and the implied reduced productivity of
local lands, the Maya lived here and elsewhere for a long period of time. Clearly the
Maya understood the tropical forest ecosystem well enough to maximize the exploita-
tion of the region and to conserve available resources so as to thrive for centuries in
most locations. Researchers have suggested that the Maya tried not to completely clear
the land and to plant it with diverse crops to maintain fertility and minimize exposure
to erosion. They also invested heavily in water control to minimize the destabilizing
aspects of water flow while maximizing the flow to fields to increase crop yield
per hectare (Rice and Rice 1984:27). And finally they organized themselves to move
food around the region, buffering localized risks and allowing for concentrations of
population.

The picture that comes together from studies of the Petén and the adjacent Mayan
area of the Mexican Yucatdn reveals an anthropogenic ecosystem through much of the
Holocene. The high forest that prevailed in much of that region was largely removed
by the farming and settlement building activities of the Mayas as early as 3000 to 4000
years ago (Islebe et. al. 1996). This resulted in a shift toward more open vegetation
during much of the Mayan occupation with the maximum deforestation between
1000 and 2000 years ago. The basic drain on the land of dense population, intensive
agricultural manipulation, and construction of massive settlements increased to the
point were the system was no longer sustainable. Declining productivity must have
had a multiplier effect, leading to food shortfalls, reduced labor investment, and polit-
ical instability. By the end of the tenth century A.p., most of the large settlements of
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the Mayan uplands and southern lowlands had been abandoned or at least seriously
depopulated. The deterioration seems to coincide with a relatively dry period that
would have also put pressure on productivity, making it difficult to determine whether
the primary influence was climatic or human (Hodell, Curtis, and Brenner 1995).
Without denying this uncertainty, I believe this “collapse” was primarily due to the ex-
tended period of intense human exploitation, albeit aided by microclimate variability.

Similar inferences have been drawn from the large research project focusing on
and around the Mayan center of Copdn in neighboring Honduras (Abrams and Rue
1988). Based primarily on evidence taken from a pollen core in a local bog, Abrams
and Rue see a major era of regional deforestation during the Classic Mayan occupa-
tion when the forest was replaced by grasses, and then a regeneration of the forest
about A.p. 1300, and finally a disturbance once again during this century. They at-
tribute several important uses for wood products that outstripped the supply as the
major cause of deforestation. First, the domestic hearth required a continual supply of
fuel; second, the production of lime plaster for houses and monuments required fuel;
and third, the construction of homes relied on quantities of timber. All of these
demands would be tied directly to the size of the local population as would the need
to clear or partially clear lands for agricultural fields. Their conclusion is that the
deforestation was basically the result of a growing, dense population, and once that
declined in the tenth century A.p., the soil and forest regenerated over time. The forest
was not threatened again until the twentieth century, when the population once again
soared. An interesting footnote to these two studies, is that the tropical rain forest of
Central America is only about 600 years old and has grown on the location of what
was a largely anthropogenic, agrarian landscape (Islebe et. al. 1996:270).

Hohokam of Southern Arizona

The Hohokam represent one of the great cultural traditions of the American South-
west. Archaeologists have characterized them by the red paint on buff-colored pottery,
the fact that they built platform mounds and ball courts, and their highly efficient
irrigation agriculture (Gumerman 1991; Crown and Judge 1991). Their settlements are
found along the lowland river valleys in the desert region of central and southern Ari-
zona. Their occupations of parts of this region are very long lived, beginning before
the Christian era and lasting until almost A.p. 1400. Some of their settlements were
occupied for only a few generations, but in selected locations, such as the basin occu-
pied by the modern city of Phoenix, Hohokam communities were present for a mil-
lennium. These were very successful farmers who built impressive irrigation systems;
their homeland received only six or eight inches of rain per year, far less than corn
requires. The Hohokam supplemented their irrigation crops by gathering plants and
hunting game. They also developed a regional trading network that brought them
products from the uplands to the north and east. Although the population density of
the Phoenix basin ebbed and flowed, the persistence of the Hohokam in that location
is truly impressive, and to the Hohokam themselves, their existence must have ap-
peared sustainable forever.
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The centerpiece of the Hohokam’s success was their irrigation system, which was
built around the two rivers—the Salt and the Gila—that traversed the broad Phoenix
lowland basin. These rivers ran year-round, but their volume varied enormously in
response to runoff from rainfall and snowmelt in their catchments during the spring.
When these rivers were in flood, they carried substantial quantities of suspended
sediment from the uplands. When the fields were purposely watered or accidentally
flooded, they received a load of nutrients and new silt that served to regenerate the
soil’s fertility. This was extremely important in the Southwest, where soil development
was slow and remained shallow. The Hohokam took advantage of this resource by
building hundreds of miles of canals, some as long as 30 km, to bring water and sedi-
ments to increasingly distant fields. Hohokam settlement focused in the wide valley
bottoms of the Salt, the Gila, and their tributaries. However, they also utilized the
sloping uplands, the bases of alluvial fans, and the arroyo bottoms, where storm
runoff could be channeled and would bring major organic and sediment additions to
the desert soils.

Other aspects of the Hohokam’s food-producing strategy were designed for en-
hancing productivity and maintaining sustainability. Use of surface water was essen-
tial for Hohokam survival, and sources of this water in the desert Southwest were
extremely localized. Moreover, locations suitable for water diversion or canal headings
in association with downstream flatlands for farming were even more restricted. This
made it very disadvantageous for a settlement to move frequently. In addition, the
major labor invested in constructing canals and runoff gathering features, and the fact
that population was increasing and filling up alternative locations, made it very im-
portant for Hohokam settlers to conserve the long-term productive potential of their
immediate surroundings. The fact that intensive agriculture results in reduced mobil-
ity options for human groups is key to understanding the human-environmental
interactions of the Hohokam and many other groups around the world.

The removal of ground cover plant material was mediated by the fact that the
Hohokam were “direct gatherers”; that is, they consumed what they gathered rather
than depending on domestic animals that consumed the plant material. This meant
that a wide range of plants not eaten by humans that might be consumed by domesti-
cates would be spared. It also meant that when humans did consume wild plant mater-
ial, they often focused on the seeds or fruits, leaving the plant intact. This, combined
with the fact that the Hohokam homeland had a relatively warm climate (minimizing
the need for fuel to heat their homes), meant that the vegetative ground cover was fa-
vored. Potential sources of fuel, such as mesquite trees, were also spared because they
produced seedpods that were important sources of food. Wood for fuel and for con-
struction would have had to come from elsewhere. Also, transplanted desert species
supplemented the corn, beans, and squash that spread from Mexico. Local varieties of
beans were grown, agave was harvested for food and fiber, and other crops like cotton
and little barley also contributed. Animals hunted were usually small and found in the
vicinity of settlements, such as rabbits. Trapping them may have been a regular part
of the daily farming regime. Large artiodactyls, like antelope and deer, were hunted
when available, but over time it appears that long-distance hunting parties were
needed to bring back these animals, implying that they were no longer available
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locally. Also over time, the shift in type of rabbits eaten (from cottontail to jackrabbit)
reflects increasingly open habitats. Both of these processes show that despite the con-
servation efforts of the Hohokam, their presence in high numbers took its toll on the
natural vegetation.

Archaeological evidence reveals that there was a dramatic increase in riparian
species consumed during the Classic period (ca. A.D. 1250-1400), a time by which the
other terrestrial fauna would be depressed in the vicinity of settlements. Although
the overall climate and environment of central Arizona has not changed significantly
since Hohokam times, the riverine eco-system along the Salt and Gila Rivers has
changed dramatically as a result of human-induced alterations, primarily during the
past century. In prehistoric times the rivers would have had some water year-round,
and they would have flowed actively for substantial periods of time. There would have
been lakes and swamps along the river courses, and the riparian areas would probably
have been lush and large. Nevertheless, the use of muskrat, beaver, birds, and fish im-
plies a food crisis for the Hohokam. Fish ranked second behind rabbits as a source of
animal protein for the Classic period Hohokam (James 1994). In measuring the size of
the fish taken during Classic Hohokam times, Steven James found that they were
smaller than the modern examples, suggesting to him that already these fish were
under pressure and the larger ones had been fished out, leaving only relatively small
fish to be caught. James’ overall point is that long-term, dense occupation of the Salt-
Gila River Valleys by the Hohokam led to the impoverishment of large game in the
region, forcing them to use less desirable small game as a source of protein. It even led
to the degradation in the river fish available. But this was probably not enough to lead
to the abandonment of the region by a.p. 1400.

The Hohokam developed important social institutions to help overcome the
difficulties in their environment. As the number of Hohokam settlements grew in an
area, they developed coherent groupings we call the Hohokam “community.” In the
denser situations, this resulted in large central sites with public architecture, such as a
ball court and/or platform mound that would be the focus of ceremonial and civic
activities. Small settlements, and even distant, part-time hamlets, were involved in the
success of these “communities” by being located nearer the agricultural fields and wild
food collecting stations. Community organization provided the framework for allo-
cating water from canals and mobilizing labor for construction and maintenance of
the canal system.

In sum, the Hohokam developed a distinctively enduring settlement system that
outlasted most of their southwestern and North American neighbors. Renewal of
fields through waterborne additives permitted a seemingly sustainable agriculture.
The yield of domestic crops was supplemented by tended and weedy indigenous
species. Because settlements were localized along watercourses, the large surrounding
expanses were left uninhabited, allowing for the continued growth of wild vegetation
for fuel, craft materials, and edible wild resources. Added to these procurement strat-
egies was an overarching social organization that acted to spread agricultural risks
over a sufficient number of environmental zones and allowed for temporary shortfalls
that would be buffered through social connections. An example of this relationship
is the fact that agricultural fields in the uplands would benefit from a year of heavy
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rainfall that might cause destructive floods in the lowland fields. This is clearly a
lesson in human organization that adjusted to the requirements of its environment to
survive for what, to its inhabitants, must have seemed like an eternity. Nevertheless,
Hohokam society came to an end in the fourteenth century, and it is informative to
examine the possible causes.

To suggest a possible set of reasons for the demise of Hohokam society, it is useful
to look more closely at the relation of environmental factors, irrigation strategies, and
social responses. A study of tree ring variability taken from the upper drainage of the
Salt and Gila Rivers provides new insight into this complex set of relationships (Nials,
Gregory, and Graybill 1989). The basic assumption of tree ring studies is that trees will
grow more (i.e., thicker rings) in wet years and less in dry years. In the lower valleys
where the Hohokam irrigation system was centered, this should correlate directly
with stream runoff and consequent levels of flooding. Although there may be inter-
vening variables, this assumption seems reasonable, and moreover, it provides archae-
ologists with a useable surrogate measure of annual environmental cycles, at a level of
accuracy we seldom attain for the past.

In the Salt-Gila River Valley, settlement grew as people were able to develop irriga-
tion systems using the river floodwaters to advantage. The rivers themselves probably
braided as well as ran in a deep channel. Settlement appears to have been along the
channels and the main feeder canals. These feeders and the ultimate distributor canals
were located some distance downstream from the initial intakes, making each major
canal that took water directly from the river the feeder to an entire system of canals
that often stretched for many miles downhill. Communities were located along these
feeder canals, and it is hypothesized that because they all depended on maintaining
the same source of water, they also were held together as a social or political unit
(Abbott 1994).

According to the tree ring records there were some big variations in flood levels
before A.p. 800, but after that date for over two centuries (until ca. A.D. 1075), there
were relatively consistent water levels. This condition favored the construction of an
expanded irrigation system in the lower valley. This climate predictability would have
encouraged a period of great growth in population and organization. Archaeological
evidence confirms this hypothesis, documenting not only a filling in of the Phoenix
basin and other lower river valleys, but also the appearance of settlements well up the
tributary rivers that displayed Hohokam characteristics. Archaeologists consider these
as potential colonies where materials and goods were exchanged with the central
valley settlements.

During the next century and a half (ca. A.D. 1075-1250), tree ring evidence indicates
that the variability of floods increased with dramatically higher or lower water levels
occurring each 20 years or less. Although this situation is less favorable for growth
than the preceding centuries, it is within limits that the Hohokam were able to handle
without major disruption to their society. Although droughts must have been hard on
these people, if they were spaced years apart and reasonable quantities of corn were
stored, they could be weathered without enduring trouble. Floods might have had a
more serious impact on the system, because they would likely inundate whatever
crops were in the fields and destroy irrigation facilities that would take substantial
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labor to replace. Regional trading partners were probably sufficient to get the
Hohokam through drought years, and the destructive flood years must have been far
enough apart for irrigation works to be reconstructed without discouraging the
inhabitants.

In the century following A.D. 1250, the climatic situation appears to have become
even more erratic, with floods or droughts coming at least once every 10 years. This
put tremendous pressure on the survival of the entire system. Crop production in the
valleys was seriously diminished, and labor required to maintain the irrigation works
dramatically increased. The reduced surpluses of the valley people led to the dissolu-
tion of the regional system, which put increased pressure on the valley residents in
bad years. To make up for these shortfalls, it is likely that the valley farmers over-
planted in their good fields, extended planting to marginal fields, and cut back on
fallow periods. All of these strategies would lead to decreases in soil fertility and sub-
sequent productivity. It might also have led to salinization of the formerly most pro-
ductive soils in the lower valleys. To increase the fields watered during favorable water
years, the canal intakes may have been built larger, but during serious floods this
would only increase the destructive force of the flood and require even greater labor
to replace. At this same time, there was most likely a transformation of the socio-
political system that emphasized more centralized control, possibly as a response to
the increasing environmental threat to the agricultural system (Abbott 1994).

Over the centuries, the Hohokam had developed a very effective human ecosystem.
It centered on an agricultural system that relied on major crop production from an
efficient but costly irrigation system, supplemental goods from the immediate area
and regional partners, and an organizational structure that managed the parts to
maintain stability in the face of a naturally variable climate.

The human presence and agricultural activities of the Hohokam on and around
the floodplain also contributed to basic environmental problems. Stream channel
entrenchment seems to have occurred more frequently and more severely during late
prehistoric times than one would expect from climatic factors alone (Waters 1991:155—
156). By clearing vegetation from the floodplain and surrounding slopes (bajadas), the
Hohokam would have inadvertently increased the volume and velocity of surface
runoff. Compacted foot trails, short ditches, and even the canals themselves would
have concentrated the runoff and further increased its velocity. Taken together, this
would seriously enhance the likelihood of serious soil erosion from the slopes sur-
rounding the valley and siltation of the canals on the valley floor.

The longer the Hohokam existed in the same location, the more pressure they put
on floodplain dynamics and on the fertility of the soil, but they maintained it through
various conservation methods and by supplementing local food with goods brought
in by exchange systems. However, when the climate entered a long period of greater
variability, including disastrous flooding, it put an additional pressure on the
Hohokam system that could not be easily sustained. Their response was to invest
more labor in extracting the maximum from the land, but that made the system even
more vulnerable to climatic extremes. The production shortfalls also diminished their
ability to maintain their regional trading partners and threatened their local organiza-
tional control as well. Energy and resources devoted to ceremonial activities and other
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cooperative ventures helped hold the system together for generations, but at a cost. To
provide for these activities, the agricultural extraction was continually maximized,
which cost enormous labor investments and weakened the underlying resilience of
the system. When an infrequent but extreme climatic situation arose, the system now
could not recover from it, as it probably would have recovered if it had happened a
century or more earlier. Nials, Gregory, and Graybill (1989) believe such an event, or
series of events, occurred around A.p. 1350. Two years in succession witnessed the
highest flood level they had recorded and were followed immediately by one of
the driest years on record. The system, already weakened by a century of disruptions,
obviously did not overcome this one-two punch. Archaeological evidence shows very
sparse settlement in the valley after that date, and the disappearance of many of the
traits we have identified as Hohokam from the record.

Human-Land Relationships in Early Civilizations

The main point of the Mesopotamian and Hohokam examples, and I believe of the
Mesoamerican examples as well, is that at least in these preindustrial societies, short-
term political stability and economic maximization were only achieved by weakening
the capacity of the productive system to react to internal and external challenges, and
hence, undermined its long-term survival. Cooperative activities in many contexts
may help survival of small-scale systems, but as those cooperative ventures become
larger and more formalized, their adaptive potential does not always operate. The
archaeologists responsible for the Mesoamerican case studies have not yet suggested
the social context of the environmental problems they observed, but I would not be
surprised if they paralleled the Mesopotamian and Hohokam situations. State ideo-
logies asserted at that time, as do many today, that everyone’s interests were served
when the interests of the central rulers were served. Yet, many people may not share
the rulers’ objectives and all elements of the population may not benefit equally from
a particular productive strategy. The issue, therefore, is the effective locus of decision-
making within the society, how these decision-makers gain their information, and
how they perceive their needs.

As successful agrarian societies began to develop managerial and hierarchical social
systems, they set in motion forces that reshaped the agricultural decision-making pro-
cess, which in turn guided human impacts on the environment. There were benefits
to these changes, but in many cases they appear to have threatened the long-term sta-
bility of human-land relationships. Anthropologist Roy Rappaport considers this type
of inefficiency in the flow of information a “maladaptation” that exists in many com-
plex societies and often undermines their continued survival (1978). Gifts to religious
orders, taxes for political leaders, or even unequal exchange values in a market are all
ways a surplus can be culled from the producers for the benefit of the elite. For these
types of asymmetrical flows of goods to exist in a society, there must also be a strong
ideology that convinces the producers that it is in their benefit, or at least necessary, to
provide these goods to the elite. The promulgation of these ideologies helps to hold
together complex societies.
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A useful framework for the discussion of the Ur III Dynasty and the other case
studies in this chapter is to think of long stretches of history as a series of cycles of
growth, stability, and decline. The idea of regions and their dominant societies oscil-
lating in a cyclical pattern is not new, having been proposed by the fourteenth century
geographer Ibn Khaldun (1967). This pattern can be measured in terms of any num-
ber of key variables, such as population, energy consumption, other technological
indicators, centralization of political power, changes in social organization, or agri-
cultural productivity of the landscape. It is likely that many of these factors are inter-
related through feedback mechanisms that act to limit excessive growth in order to
regenerate overdepleted situations; hence, the appearance of cyclical behavior.

It is generally agreed that population level is a key variable in understanding the
seriousness of human impacts. This is true for any animal species: if the population
grows too large, the readily available resources in their environment are no longer
able to support it. What alters this relationship for human groups is that through
agricultural technology we have been able to enhance the natural productivity of an
environment, and through trade or warfare we have been able to move resources from
areas of availability to areas of high demand. The actual population numbers in any
particular community or for an entire society reflect a variety of biological and social
factors that govern fertility, mortality, and migration. The archaeological and ethno-
graphic records clearly demonstrate that although human populations are biologically
capable of growing quite quickly, they equally are able to limit that growth through
social and other mechanisms (Cowgill 1975). This produces a situation in which
population growth is not seen as an unremitting pressure, but rather as a flexible vari-
able responding to many factors by increasing, remaining stable, or even declining.

WORKS CITED

Abbott, David R. 1994. Hohokam Social Structure and Irrigation Management: The Ceramic Evi-
dence From the Central Phoenix Basin. Ph.D. Dissertation, Department of Anthropology,
Arizona State University, Tempe.

Abrams, Elliot M., and David ]. Rue. 1988. The Causes and Consequences of Deforestation
Among the Prehistoric Maya. Human Ecology 16(4):377-395.

Adams, Robert McC. 1978. Strategies of Maximization, Stability and Resilience in Mesopo-
tamian Society, Settlement, and Agriculture. Proceedings of the American Philosophical Soci-
ety 122(5):329-335.

Binford, Michael W.,, and Barbara Leyden. 198;. Ecosystems, Paleoecology and Human Distur-
bance in Subtropical and Tropical America. Quaternary Science Reviews 6:115-128.

Coe, Michael D. 1964. The Chinampas of Mexico. Scientific American 211(1):90—98.

.1982. Mexico. Thames and Hudson, New York.

Cowgill, George L. 1975. On Causes and Consequences of Ancient and Modern Population
Changes. American Anthropologist 77(3):505—573.

Crown, Patricia L., and James Judge (eds.). 1991. Chaco and Hohokam: Prehistoric Regional Sys-
tems in the American Southwest. School of American Research Press, Santa Fe, N. Mex.

Culbert, T. Patrick (ed.). 1973. The Classic Maya Collapse. University of New Mexico Press, Albu-
querque.




The Growth of World Urbanism 161

Dickson, Bruce D. 198;. Circumscription by Anthropogenic Environmental Destruction: An
Expansion of Carneiro’s (1970) Theory of the Origin of the State. American Antiquity
52(4):709—716.

Edzard, Dietz O. 1967. The Third Dynasty of Ur: Its Empire and Its Successor States. In The
Near East: The Early Civilizations, edited by J. Bottéro, E. Cassin, and J. Vercoutter, pp.
133-176. Delacorte Press, New York.

English, PW. 1966. City and Village in Iran: Settlement and Economy in the Kirman Basin. Uni-
versity of Wisconsin Press, Madison.

Gelburd, Diane E. 1985. Managing Salinity: Lessons from the Past. Journal of Soil and Water
Conservation 40(4):329—331.

Gibson, McGuire. 1974. Violation of Fallow and Engineered Disaster in Mesopotamian Civiliza-
tion. In Irrigation’s Impact on Society: Anthropological Papers of The University of Arizona,
No. 25, edited by Theodore E. Downing and McGuire Gibson, pp. 7-19. University of Ari-
zona Press, Tucson.

Gumerman, G. J. (ed.). 1991. Exploring the Hohokam: Prehistoric Desert Peoples of the American
Southwest. Amerind Foundation Publication, Dragoon. University of New Mexico Press,
Albuquerque.

Hillel, Daniel. 1991. Out of the Earth: Civilization and the Life of the Soil. University of California
Press, Los Angeles.

Hodell, David A., Jason H. Curtis, and Mark Brenner. 1995. Possible Role of Climate in the Col-
lapse of Classic Maya Civilization. Nature 375(6530):391-394.

Islebe, Gerald A., Henry Hooghiemstra, Mark Brenner, Jason H. Curtis, and David A. Hodell.
1996. A Holocene Vegetation History from Lowland Guatemala. Holocene 6(3):265—271.

Jacobsen, Thorkild. 1982. Salinity and Irrigation Agriculture in Antiquity; Diyala Basin Archaeo-
logical Projects: Report on Essential Results, 11957—58. Biblioteca Mesopotdmica 14. Undena
Publications, Malibu.

Jacobsen, Thorkild, and Robert McC. Adams. 1958. Salt and Silt in Ancient Mesopotamian Agri-
culture. Science 128(3334):1251-1258.

James, Steven R. 1994. Hunting, Fishing, and Resource Depletion: Prehistoric Cultural Impacts
on Animals in the Southwest. Paper presented at the 1994 Southwest Symposium, January
7-8, 1994, Arizona State University, Tempe.

Khaldun, Ibn. 1967. The Muqaddimah. Translated by F. Rosenthal. Princeton University Press,
Princeton, N.]J.

Miller, Naomi. 1992. Clearing Land for Farmland and Fuel: Archaeobotanical Studies of the
Ancient Near East. In Economy and Settlement in the Near East: Analyses of Ancient Sites and
Materials, edited by Naomi F. Miller, pp. 71—78. masca, University Museum of Archaeology
and Anthropology. University of Pennsylvania, Philadelphia.

Nials, Fred L., David A. Gregory, and Donald A. Graybill. 1989. Salt River Stream Flow and
Hohokam Irrigation Systems. In The 1982-1984 Excavations at Las Colinas: Environment and
Subsistence, by Donald A. Graybill, David A. Gregory, Fred L. Nials, Suzanne K. Fish, Robert
E. Gasser, Charles H. Miksicek, and Christine R. Szuter, pp. 59—76. Arizona State Museum
Archaeological Series No. 162(5), Tucson.

Nissen, Hans ]. 1988. The Early History of the Near East 9000—2000 B.c. Translated by E. Lutzeier.
University of Chicago Press, Chicago.

Powell, Marvin A. 1985. Salt, Seed, and Yields in Sumerian Agriculture: A Critique of the
Theory of Progressive Salinization. In Zeitschrift fuer Assyriolgie und Vorderasiatische
Archaeologie 75(1):7—38.

Rappaport, Roy R. 1978. Maladaptations in Social Systems. In The Evolution of Social Systems,



162 CHARLES REDMAN

edited by J. Friedman and M. J. Rowlands, pp. 49-87. University of Pittsburgh Press, Pitts-
burgh.

Redman, Charles L. 1978. The Rise of Civilization: From Early Farmers to Urban Society in the
Ancient Near East. W. H. Freeman and Company, San Francisco.

.1992. The Impact of Food Production: Short-Term Strategies and Long-Term Conse-
quences. In Human Impact on the Environment: Ancient Roots, Current Challenges, edited by
J. E. Jacobsen and J. Firor, pp. 35—49. Westview Press, Boulder, Colo.

Rice, Don Stephen. 1996. Paleolimnological Analysis in the Central Petén, Guatemala. In The
Managed Mosaic: Ancient Maya Agricultural and Resource Use, edited by Scott L. Fedick, pp.
193—206. University of Utah Press, Salt Lake City.

Rice, Don Stephen, and Prudence M. Rice. 1984. Lessons from the Maya. Latin American Research
Review 19(3):7-34.

Rice, Donald S., Prudence M. Rice, and Edward S. Deevey, Jr. 1985. Paradise Lost: Classic Maya
Impact on a Lacustrine Environment. In Prehistoric Lowland Maya Environment and Subsis-
tence Economy, edited by M. Pohl, pp. 91-105. Peabody Museum Papers, Vol. 77, Cambridge.

Schreiber, Katherine J., and Josué Lancho Rojas. 1988. Los puquios de Nasca: un sistema de gale-
rias filtrantes. Boletin de Lima 59(10):51—-63.

Simmons, I. G. 1989. Changing the Face of the Earth: Culture, Environment, History. Basil Black-
well, Oxford.

Waters, Michael R. 1991. The Geoarchaeology of Gullies and Arroyos in Southern Arizona. Jour-
nal of Field Archaeology 18(2):141-159.




Chapter Fifteen

The Anti-Politics Machine

“Development” and Bureaucratic Power in Lesotho

James Ferguson with Larry Lohmann

In the past two decades, Lesotho—a small landlocked nation of about 1.8 million
people surrounded by South Africa, with a current Gross National Product (GNP) of
US$816 million—has received “development” assistance from 26 different countries,
ranging from Australia, Cyprus and Ireland to Switzerland and Taiwan. Seventy-two
international agencies and non- and quasi-governmental organizations, including
CARE, Ford Foundation, the African Development Bank, the European Economic
Community, the Overseas Development Institute, the International Labour Organ-
ization and the United Nations Development Programme, have also been actively
involved in promoting a range of “development” programmes. In 1979, the country
received some $64 million in “official” development “assistance”—about $49 for every
man, woman and child in the country. Expatriate consultants and “experts” swarm in
the capital city of Maseru, churning out plans, programmes and, most of all, paper, at
an astonishing rate.

As in most other countries, the history of “development” projects in Lesotho is one
of “almost unremitting failure to achieve their objectives.”! Nor does the country
appear to be of especially great economic or strategic importance. What, then, is this
massive and persistent internationalist intervention all about?

>.»

Constructing a “Developer’s” Lesotho

To “move the money” they have been charged with spending, “development” agencies
prefer to opt for standardized “development” packages. It thus suits the agencies to
portray developing countries in terms that make them suitable targets for such pack-
ages. It is not surprising, therefore, that the “country profiles” on which the agencies
base their interventions frequently bear little or no relation to economic and social
realities.

In 1975, for example, the World Bank issued a report on Lesotho that was sub-
sequently used to justify a series of major Bank loans to the country. One passage in

Used by permission of the Ecologist (1994):176—81.
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the report—describing conditions in Lesotho at the time of its independence from
Britain in 1966—encapsulates an image of Lesotho that fits well with the institutional
needs of “development” agencies:

Virtually untouched by modern economic development ... Lesotho was, and still is,
basically, a traditional subsistence peasant society. But rapid population growth resulting
in extreme pressure on the land, deteriorating soil and declining agricultural yields led
to a situation in which the country was no longer able to produce enough food for its
people. Many able-bodied men were forced from the land in search of means to support
their families, but the only employment opportunities [were] in neighbouring South
Africa. At present, an estimated 60 per cent of the male labour force is away as migrant
workers in South Africa ... At independence, there was no economic infrastructure to
speak of. Industries were virtually non-existent.?

The Invention of “Isolation”

To a scholar of Lesotho, these assertions appear not only incorrect but outlandish. For
one thing, the country has not been a “subsistence” society since at least the mid-
1800s, having entered the twentieth century as a producer of “wheat, mealies, Kaffir
corn [sic], wool, mohair, horses and cattle” for the South African market.> Nor were
the local Basotho people isolated from the market. When they have had surpluses of
crops or livestock, the people have always known how to go about selling them in
local or regional markets. According to The Oxford History of South Africa:

In 1837 the Sotho of Basutoland ... had grain stored for four to eight years: in 1844 white
farmers “flocked” to them to buy grain. During 1872 (after the loss of their most fertile
land west of the Caledon) the Sotho exported 100,000 muids [185-1b bags] of grain ...
and in 1877 when the demand for grain on the diamond fields had fallen, “large quanti-
ties” were held by producers and shopkeepers in Basutoland.*

Livestock auctions, meanwhile, have been held throughout the country since at least
the 1950s, and animals from central Lesotho have been sold by the Basotho as far
afield as South Africa for as long as anyone can remember. Far from being “un-
touched” by modern “development” at the time of independence, colonial rule had
established a modern administration, airports, roads, schools, hospitals and markets
for Western commodities.

The decline in agricultural surpluses, moreover, is neither recent nor, as the Bank
suggests, due to “isolation” from the cash economy. More significant is the loss by the
Basotho of most of their best agricultural land to encroaching Dutch settlers during a
series of wars between 1840 and 1869. Nor is migration a recent response of a pristine
and static “traditional” economy to “population pressure.” As H. Ashton, the most
eminent Western ethnographer of the Basuto, noted in 1952, “labour migration is ...
nearly as old as the Basuto’s contact with Europeans”>—indeed, throughout the colo-
nial period to the present, Lesotho has served as a labour reservoir exporting wage
workers to South African mines, farms and industry.
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Lesotho Reality

In fact, far from being the “traditional subsistence peasant society” described by the
Bank, Lesotho comprises today what one writer describes as “a rural proletariat which
scratches about on the land.”®

Whilst the World Bank claims that “agriculture provides a livelihood for 85 per cent
of the people,”” the reality is that something in the order of 70 per cent of average
rural household income is derived from wage labour in South Africa, while only six
per cent comes from domestic crop production.® Similar myth-making pervades a
joint FAO/World Bank report from 1975, which solemnly states that “about 70 per
cent of [Lesotho’s] GNP comes from the sale of pastoral products, mainly wool and
mohair” A more conventional figure would be two or three per cent.’

Also false is the “development” literature’s picture of Lesotho as a self-contained
geographical entity whose relation with South Africa (its “rich neighbour”) is one of
accidental geographic juxtaposition rather than structural economic integration or
political subordination, and whose poverty can be explained largely by the dearth of
natural resources within its boundaries, together with the incompleteness with which
they have been “developed.” If the country is resource-poor, this is because most of
the good Sotho land was taken by South Africa. Saying, as USAID does in a 1978 re-
port, that “poverty in Lesotho is primarily resource-related” is like saying that the
South Bronx of New York City is poor because of its lack of natural resources and the
fact that it contains more people than its land base can support.

Rearranging Reality

A representation which acknowledged the extent of Lesotho’s long-standing involve-
ment in the “modern” capitalist economy of Southern Africa, however, would not
provide a convincing justification for the “development” agencies to “introduce”
roads, markets and credit. It would provide no grounds for believing that such “inno-
vations” could bring about the “transformation” to a “developed,” “modern” economy
which would enable Lesotho’s agricultural production to catch up with its burgeoning
population and cut labour migration. Indeed, such a representation would tend to
suggest that such measures for “opening up” the country and exposing it to the “cash
economy” would have little impact, since Lesotho has not been isolated from the
world economy for a very long time.

Acknowledging that Lesotho is a labour reserve for South African mining and in-
dustry rather than portraying it as an autonomous “national economy,” moreover,
would be to stress the importance of something which is inaccessible to a “develop-
ment” planner in Lesotho. The World Bank mission to Lesotho is in no position to
formulate programmes for changing or controlling the South African mining indus-
try, and it has no disposition to involve itself in political challenges to the South
African system of labour control. It is in an excellent position, however, to devise agri-
cultural improvement projects, extension, credit and technical inputs, for the agricul-
ture of Lesotho lies neatly within its jurisdiction, waiting to be “developed.”
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Taking the Politics out of “Development”

One striking feature of the “development” discourse on Lesotho is the way in which
the “development” agencies present the country’s economy and society as lying within
the control of a neutral, unitary and effective national government, and thus almost
perfectly responsive to the blueprints of planners. The state is seen as an impartial
instrument for implementing plans and the government as a machine for providing
social services and engineering growth.

Excluded from the Bank’s analysis are the political character of the state and its
class basis, the uses of official positions and state power by the bureaucratic elite and
other individuals, cliques and factions, and the advantages to them of bureaucratic
“inefficiency” and corruption. The state represents “the people,” and mention of the
undemocratic nature of the ruling government or of political opposition is studiously
avoided. The state is taken to have no interests except “development”: where “bureau-
cracy” is seen as a problem, it is not a political matter, but the unfortunate result of
poor organization or lack of training.

Political parties almost never appear in the discourse of the Bank and other “devel-
opment” institutions, and the explicitly political role played by “development” insti-
tutions such as Village Development Committees (VDCs), which often serve as
channels for the ruling Basotho National Party (BNP), is ignored or concealed. “The
people” tend to appear as an undifferentiated mass, a collection of “individual farm-
ers” and “decision makers,” a concept which reduces political and structural causes of
poverty to the level of individual “values,” “attitudes” and “motivation.” In this per-
spective, structural change is simply a matter of “educating” people, or even just con-
vincing them to change their minds. When a project is sent out to “develop the
farmers” and finds that “the farmers” are not much interested in farming, and, in fact,
do not even consider themselves to be “farmers,” it is thus easy for it to arrive at the
conclusion that “the people” are mistaken, that they really are farmers and that they
need only to be convinced that this is so for it to be so.

In fact, neither state bureaucracies nor the “development” projects associated with
them are impartial, apolitical machines which exist only to provide social services and
promote economic growth. In the case of the Canadian- and World Bank—supported
Thaba-Tseka Development Project, an agricultural programme in Lesotho’s central
mountains, Sesotho-language documents distributed to villagers were found to have
slogans of the ruling Basotho National Party (BNP) added at the end, although these
did not appear in any of the English language versions. Public village meetings con-
ducted by project staff were peppered with political speeches, and often included
addresses by a high-ranking police officer on the “security threat” posed by the oppo-
sition Basutoland Congress Party. Any money remaining after project costs had been
repaid went to the BNP’s Village Development Committees—leading one villager to

»

note caustically, “It seems that politics is nowadays nicknamed ‘development.



The Anti-Politics Machine 167

Inevitable Failure

Because the picture of Lesotho constructed by the Bank and other “development”
agencies bears so little resemblance to reality, it is hardly surprising that most “devel-
opment” projects have “failed” even on their own terms. Thus after years of accusing
local people of being “defeatist” or “not serious” about agriculture, and even implying
that wage increases at South African mines were “a threat” to the determination of
farmers to become “serious,” Thaba-Tseka project experts had to concede that local
people were right that little beside maize for local consumption was going to come
out of their tiny mountain fields, and that greater investment in agriculture was not
going to pay handsome rewards.!

Casting themselves in the role of politically-neutral artisans using “development”
projects as tools to grab hold of and transform a portion of the country according to
a pre-determined plan, “development” officials assumed that the projects were givens
and all they had to do was “implement” them.

In the case of the Thaba-Tseka project, for example, planners assumed that it
would be a relatively simple matter to devolve much of the decision-making to a
newly constituted Thaba-Tseka district, in order to increase efficiency, enable the pro-
ject to be in closer touch with the needs of “the people” and avoid its becoming en-
tangled in government bureaucracy. But what the planners assumed would be a
simple technical reform led—predictably—to a whole range of actors using the
reforms for their own ends.

The project’s Health Division, for example, was partly appropriated as a political
resource for the ruling National Party. Power struggles broke out over the use of pro-
ject vehicles. Government ministries refused to vote funds to the project and persisted
in maintaining their own control over their field staff and making unilateral decisions
on actions in the district. An attempt to hire a Mosotho to replace the project’s
expatriate Canadian director was rejected, since as long as the programme’s image
remained “Canadian,” there could be no danger of bringing about a real “decentraliza-
tion” of power away from Maseru, Lesotho’s capital.

Instead of being a tool used by artisans to resculpt society, in short, the project was
itself worked on: it became like a bread crumb thrown into an ant’s nest. Plans for de-
centralization were thus abandoned in 1982. Yet Thaba-Tseka’s planners continued to
insist that the project’s failure resulted somehow from the government’s failure to
understand the plan, or from the right organizational chart not having been found.
Needing to construe their role as “apolitical,” they continued to see government as a
machine for delivering services, not as a political fact or a means by which certain
classes and interests attempted to control the behaviour and choices of others.

A Different Kind of Property

Another example of “failure” stemming from the “development” discourse’s false con-
struction of Lesotho is that of livestock “development.”
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“Development” planners have long seen Lesotho’s grasslands as one of the few
potentially exploitable natural resources the country possesses,'! and the country’s
herds of domestic grazing animals as an inertia-ridden “traditional” sector ripe for
transformation by the dynamic “modern” cash economy. What is required, according
to planners, is to develop “appropriate marketing outlets,” control grassland use to
optimize commercial productivity through destocking and grazing associations,
introduce improved breeds, and convince “farmers to market their non-productive
stock.”12

Far from being the result of “traditional” inertia, however, the Basotho’s reluctance
to treat livestock commercially is deeply embedded in, and partly maintained by, a
modern, capitalist labour reserve economy. In Lesotho’s highly-monetized economy,
an item such as a transistor radio or a bar of soap may be subject to the same market
mechanisms of pricing, supply and demand as it is anywhere else. Cattle, goats and
sheep, however, are subject to very different sorts of rules. Although cash can always
be converted into livestock through purchase, there is a reluctance to convert grazing
animals to cash through sale, except when there is an emergency need for food,
clothes, or school fees.

This practice is rooted in, and reinforced by, a social system in which young work-
ing men are away in South Africa supporting their families for ten or eleven months
of the year. (Mines hire only men, and it is very difficult for women from Lesotho to
find work in South Africa.) If a man comes home from the mines with cash in his
pocket, his wife may present him with a demand to buy her a new dress, furniture for
the house or new blankets for the children. If, on the other hand, he comes home with
an ox purchased with his wages, it is more difficult to make such demands.

One reason that men like to own large numbers of livestock is that they boost their
prestige and personal networks in the community, partly since they can be farmed out
to friends and relatives to help with their field work. They thus serve as a “place-
holder” for the man in the household and the community, symbolically asserting his
structural presence and prestigious social position, even in the face of his physical
absence. After he has returned to the household because of injury, age or being laid
off from the South African mines to “scratch about on the land,” livestock begin to
be sold in response to absolute shortages of minimum basic necessities. Grazing ani-
mals thus constitute a sort of special “retirement fund” for men which is effective pre-
cisely because, although it lies within the household, it cannot be accessed in the way
cash can.

However useful and necessary they may be, moreover, livestock in Lesotho is less
an “industry” or a “sector” than a type (however special) of consumer good bought
with wages earned in South Africa when times are good and sold off only when times
are bad. The sale of an animal is not “off-take” of a surplus, but part of a process
which culminates in the destruction of the herd. A drop in livestock exports from
Lesotho is thus not, as the “development” discourse would have it, a sign of a de-
pressed “industry;,” but of a rise in incomes. For instance, when wages were increased
in South African mines in the 1970s, Basotho miners seized the opportunity to invest
in cattle in unprecedented numbers, leading to a surge in import figures from 4,067 in
1973 to 57,787 in 1978. Over the same period, meanwhile, cattle export figures dropped
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from 12,894 to 574. A boom in exports, on the other hand, would be the mark of a
disaster.

Not surprisingly, attempts to “modernize” Lesotho’s “livestock sector” have met
with resistance. Within one year of the Thaba-Tseka project attempting to fence off 15
square kilometres of rangeland for the exclusive use of “progressive,” “commercially-
minded” farmers, for example, the fence had been cut or knocked down in many
places, the gates stolen, and the area was being freely grazed by all. The office of the
association manager had been burned down, and the Canadian officer in charge of
the programme was said to be fearing for his life.

This resistance was rooted in more than a general suspicion of the government and
the “development” project. To join the official “grazing association” permitted to use
the fenced-in land, stock owners were required to sell off many poor animals to buy
improved ones, ending up with perhaps half as many. Such sales and restrictions in
herd size were not appealing for most Basotho men. Joining the association not only
meant accepting selection, culling and marketing of herds. It also meant acquiescing
in the enclosure of both common grazing land and (insofar as any Mosotho’s live-
stock are also a social, shared domain of wealth) animals. It thus signified a betrayal of
fellow stock-owners who remained outside the organization, an act considered anti-
social. Prospective association members also probably feared that their animals—
which represent wealth in a visible, exposed, and highly vulnerable form—might be
stolen or vandalized in retaliation.

The Side Effects of “Failure”

Despite such disasters, it may be that what is most important about a “development”
project is not so much what it fails to do but what it achieves through its “side effects.”
Rather than repeatedly asking the politically naive question “Can aid programmes
ever be made really to help poor people?” perhaps we should investigate the more
searching question, “What do aid programmes do besides fail to help poor people?”

Leftist political economists have often argued that the “réal” purpose of “develop-
ment” projects is to aid capitalist penetration into Third World countries. In Lesotho,
however, such projects do not characteristically succeed in introducing new relations
of production (capitalist or otherwise), nor do they bring about modernization or
significant economic transformations. Nor are they set up in such a way that they ever
could. For this reason, it seems a mistake to interpret them simply as “part of the his-
torical expansion of capitalism” or as elements in a global strategy for controlling or
capitalizing peasant production.

Another look at the Thaba-Tseka project, reveals that, although the project “failed”
both at poverty alleviation and at extending the influence of international capital, it
did have a powerful and far-reaching impact on its region. While the project did not
transform livestock-keeping, it did build a road to link Thaba-Tseka more strongly
with the capital. While it did not bring about “decentralization” or “popular participa-
tion,” it was instrumental in establishing a new district administration and giving the
government a much stronger presence in the area than it had ever had before.



170 JAMES FERGUSON WITH LARRY LOHMANN

As a direct result of the construction of the project centre and the decision to make
that centre the capital of a new district, there appeared a new post office, a police sta-
tion, a prison and an immigration control office; there were health officials and nutri-
tion officers and a new “food for work” administration run by the Ministry of Rural
Development and the Ministry of Interior, which functioned politically to regulate
the power of chiefs. The new district centre also provided a good base for the “Para-
Military Unit,” Lesotho’s army, and near the project’s end in 1983, substantial numbers
of armed troops began to be garrisoned at Thaba-Tseka.

In this perspective, the “development” apparatus in Lesotho is not a machine for
eliminating poverty that is incidentally involved with the state bureaucracy. Rather, it
is a machine for reinforcing and expanding the exercise of bureaucratic state power,
which incidentally takes “poverty” as its point of entry and justification—launching
an intervention that may have no effect on the poverty but does have other concrete
effects.

This does not mean that “the state,” conceived as a unitary entity, “has” more
power to extract surplus, implement programmes, or order around “the masses” more
efficiently—indeed, the reverse may be true. It is, rather, that more power relations are
referred through state channels and bureaucratic circuits—most immediately, that
more people must stand in line and await rubber stamps to get what they want. “It is
the same story over again,” said one “development” worker. “When the Americans and
the Danes and the Canadians leave, the villagers will continue their marginal farming
practices and wait for the mine wages, knowing only that now the taxman lives down
the valley rather than in Maseru.”"?

At the same time, a “development” project can effectively squash political chal-
lenges to the system not only through enhancing administrative power, but also by
casting political questions of land, resources, jobs or wages as technical “problems” re-
sponsive to the technical “development” intervention. If the effects of a “develop-
ment” project end up forming any kind of strategically coherent or intelligible whole,
it is as a kind of “anti-politics” machine, which, on the model of the “anti-gravity”
machine of science fiction stories, seems to suspend “politics” from even the most
sensitive political operations at the flick of a switch.

Such a result may be no part of the planners’ intentions. It is not necessarily the
consequence of any kind of conspiracy to aid capitalist exploitation by incorporating
new territories into the world system or working against radical social change, or
bribing national elites, or mystifying the real international relationships. The result
can be accomplished, as it were, behind the backs of the most sincere participants. It
may just happen to be the way things work out.

What Is To Be Done? By Whom?

If, then, “development” cannot be the answer to poverty and powerlessness in
Lesotho, what is? What is to be done, if it is not “development”™?

Any question of the form “What is to be done?” demands first of all an answer to
the question “By whom?” The “development” discourse, and a great deal of policy
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science, tends to answer this question in a utopian way by saying “Given an all-
powerful and benevolent policy-making apparatus, what should it do to advance the
interests of its poor citizens?”

The question is often put in the form “What should they do?”, with the “they” being
not very helpfully specified as “Lesotho” or “the Basotho.” When “developers” speak of
such a collectivity what they mean is usually the government. But the government
of Lesotho is not identical with the people who live in Lesotho, nor is it in any of the
established senses “representative” of that collectivity. As in most countries, the gov-
ernment is a relatively small clique with narrow interests. There is little point in ask-
ing what such entrenched and often extractive elites should do in order to empower
the poor. Their own structural position makes it clear that they would be the last ones
to undertake such a project.

Perhaps the “they” in “What should they do?” means “the people.” But again, the
people are not an undifferentiated mass. There is not one question—What is to be
done?—but hundreds: What should the mineworkers do? What should the aban-
doned old women do? and so on. It seems presumptuous to offer prescriptions here.
Toiling miners and abandoned old women know the tactics proper to their situations
far better than any expert does. If there is advice to be given about what “they” should
do, it will not be dictating general political strategy or giving a general answer to
the question “what is to be done?” (which can only be determined by those doing the
resisting) but answering specific, localized, tactical questions.

What Should We Do?

If the question is, on the other hand, “What should we do?” it has to be specified,
which “we”? If “we” means “development” agencies or governments of the West, the
implied subject of the question falsely implies a collective project for bringing about
the empowerment of the poor. Whatever good or ill may be accomplished by these
agencies, nothing about their general mode of operation would justify a belief in such
a collective “we” defined by a political programme of empowerment.

For some Westerners, there is, however, a more productive way of posing the ques-
tion “What should we do?” That is, “What should we intellectuals working in or con-
cerned about the Third World do?” To the extent that there are common political
values and a real “we” group, this becomes a real question. The answer, however, is
more difficult.

Should those with specialized knowledge provide advice to “development” agencies
who seem hungry for it and ready to act on it? As I have tried to show, these agencies
seek only the kind of advice they can take. One “developer” asked my advice on what
his country could do “to help these people.” When I suggested that his government
might contemplate sanctions against apartheid, he replied, with predictable irritation,
“No, no! I mean development!” The only advice accepted is about how to “do devel-
opment” better. There is a ready ear for criticisms of “bad development projects,” only
so long as these are followed up with calls for “good development projects.” Yet the
agencies who plan and implement such projects—agencies like the World Bank,
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USAID, and the government of Lesotho—are not really the sort of social actors that
are very likely to advance the empowerment of the poor.

Such an obvious conclusion makes many uncomfortable. It seems to them to imply
hopelessness; as if to suggest that the answer to the question “What is to be done?” is:
“Nothing.” Yet this conclusion does not follow. The state is not the only game in town,
and the choice is not between “getting one’s hands dirty by participating in or trying
to reform development projects” and “living in an ivory tower.” Change comes when,
as Michel Foucault says, “critique has been played out in the real, not when reformers
have realized their ideas.”*

For Westerners, one of the most important forms of engagement is simply the
political participation in one’s own society that is appropriate to any citizen. This is,
perhaps, particularly true for citizens of a country like the US, where one of the most
important jobs for “experts” is combating imperialist policies.
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Chapter Sixteen
I

Income Levels and the Environment

Wilfred Beckerman

Introduction

Nobody can deny that human activity had been imposing a strain on the environ-
ment even before the industrial revolution. The local environment was often severely
damaged by over-grazing or destruction of tree cover in many parts of the world. But
the scale of environmental damage was negligible compared with what followed from
the expansion of the world population and the accompanying growth of economic
activity.

Nevertheless this does not mean that rising income levels are inevitably and at all
times and in all circumstances associated with a deterioration in the environment. For
society has a capacity to react to events. For example, when the sanitary conditions in
English cities became intolerable during the middle of the nineteenth century, pres-
sures built up to do something about them and these pressures led to a substantial
improvement over the subsequent decades. Or when, in the early 1950s, some British
cities were afflicted with terrible smogs leading to the deaths of thousands of people
(not to mention the closing down of a famous Opera House for a few days because
the singers could only be seen in the front few rows!) public opinion forced the gov-
ernment to take effective action.

And during the last two decades most of the advanced economies in the world
have implemented policies—some less effectively than others—to deal with their local
pollution problems. There have even been successful conclusions, of international
agreements to deal with certain forms of international pollution, such as oil ‘spillages’
at sea, or the phasing-out of emissions of the CFCs that are believed to damage the
ozone layer.! It is all a matter of what policies are adopted, and the evidence suggests
that increasing affluence is the best route to the adoption of policies that protect the
environment.

This chapter will therefore begin with an attempt to put the environmental condi-
tions experienced in advanced countries today into some sort of long-term historical
perspective. This will be followed by a brief survey of the relationship between
income levels and the three specific environmental media—clean drinking water,

From Small Is Stupid: Blowing the Whistle on the Greens, ed. William Beckerman, Duckworth Publishers
(1995).
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sanitation and urban air quality—which, are among the most important components
of human welfare in the 75 per cent of the world’s population that live in developing
countries. It will be shown that when we focus on these particular features of the
environment it remains true that increasing economic prosperity is still the best route
to an improvement in these components of human welfare.

The Environment in Historical Perspective

One of the reasons for the currently popular view that economic growth has been
accompanied by a decline in welfare is the lack of historical perspective. It is true that
in the absence of appropriate policies of environmental protection economic growth
may bring with it environmental damage of one kind or another. People are very con-
scious, for example, of the noise from motorways or jet planes, or how beaches are
fouled as a result of inadequate sewage discharges or oil spillages at sea, or of land-
scape blight caused by industrial development in one way or another, and so on. And
no doubt tougher policies to protect the environment in all forms should be imple-
mented. For reasons well known to economists, there is a presumption that, on the
whole, the environment will be ‘used up’ more than is socially desirable, in the ab-
sence of special policies, so that there is no cause for complacency. Nevertheless few
people realise how bad the environment was in the past in what are now advanced
countries and how great an improvement in the environment has taken place.

For example, it is fashionable nowadays to complain about air pollution caused by
automobiles in congested urban areas, such as in Central London or New York. But
when Chateaubriand was taking up his post at the French Embassy in London in 1822
he wrote: ‘At Blackheath, a common frequented by highwaymen, I found a newly built
village. Soon I saw before me the immense skull-cap of smoke which covers the city of
London. Plunging into the gulf of black mist, as if into one of the mouths of Tartarus,
and crossing the whole town, whose streets I recognised, I arrived at the Embassy in
Portland Place’? A few decades later it was reported: “The space bounded by Oxford
Street, Portland Place, New Road, Tottenham Court Road, is one vast cesspool, the
sewers being so imperfectly constructed that their contents are almost always stagnant
... Now when the reader reflects that thousands of working men are closely confined,
for perhaps 14 or 15 hours out of the 24, in a room in which the offensive effluvium of
some cesspool is mingling with the atmosphere ... he will cease to wonder at the
amount of disease ...”

It is hardly surprising that deaths from typhus alone in England in the mid-nine-
teenth century were nearly 20,000 a year, and that 60,000 deaths a year were attrib-
uted to tuberculosis, not to mention high death-rates from numerous other diseases
associated with unhealthy living conditions.* Nor were conditions in London by any
means unique. Inquiries carried out by the Health of Towns Association into the sani-
tary conditions in the other main cities and towns produced a more or less uniform
picture: ‘Bolton—very bad indeed; Bristol—decidedly bad; the mortality is very great;
Hull—some parts as bad as can be conceived; many districts very filthy; with a few ex-
ceptions, the town and coast drainage extremely bad; great overcrowding, and want of
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ventilation generally”® The only places today where such conditions can be found are
in the poorer districts of many large cities in relatively low-income countries, such as
Calcutta, Manila, Mexico City and Sao Paulo.

Income Levels and Environmental Quality Today

(a) The General Relationship

The main reason for expecting economic growth to be good for the environment, in
the longer run, as well as bad for it in specific instances and particular time periods,
hardly needs elaboration. It is the only possible interpretation of the evidence. A
casual glance at the state of the environment in the principal towns and cities of the
world shows that the environment that matters most to human beings—notably
access to water and sanitation, housing, social infrastructure and absence of the more
traditional types of air pollution such as SO, and smoke—is much better in the richer
countries than in the poorer. And although the data are more fragmentary, the dispar-
ity between the environments in developed and developing countries is even greater
in rural areas.

The reason is obvious. As people get richer their priorities change and the environ-
ment moves up in the hierarchy of human needs. When their basic needs for food,
water, clothing and shelter are satisfied they can begin to attach importance to other
ingredients in total welfare, including, eventually, the environment. As public percep-
tions and concerns move in the environmental direction, so communities will be
more willing to allocate resources to this purpose. And this shift in expenditure prior-
ities is easier insofar as richer countries will be more able to afford them.

For example, United States public and private expenditures on pollution abate-
ment and control (‘PAC’) represent nearly 2 per cent of GNP, which is a higher share
than for any other country for which comparative data are available. And the share is
still rising.® These expenditures rose in the USA at an average annual rate of 3.2 per
cent over the period 1972-1987, when total real GNP rose by 2.6 per cent.” The only
other country for which comparable data are available for any length of time is Ger-
many, where, too, total private and public PAC expenditures rose (at constant prices)
at an annual average rate of 3.4 per cent during the period 1975-1985, raising the share
of these expenditures in GNP from 1.37 per cent to 1.52 per cent.

These increases in expenditures have done more than just keep pace with the in-
creasing burden that, in principle, higher levels of economic activity can impose on
the environment. This is partly because the pattern of output in advanced countries
has been changing in a direction that tends to impose less of a burden on the environ-
ment than was the case at earlier stages of their development. At higher levels of
income industry accounts for a smaller share of GDP, whereas services—which are
relatively non-polluting—account for an increasing share. Even within industry there
has tended to be a shift away from the highly polluting heavy industries, such as
metallurgy and heavy engineering, towards high-tech, high value-added industries
employing large amounts of very skilled human capital and with smaller inputs of
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energy or raw materials.® In addition, policies to combat pollution have of course
been introduced mainly in richer countries, since they have the resources to imple-
ment their shift in priorities. As a result—as is shown in detail in the next three sec-
tions of this chapter—higher incomes are clearly associated with improvements in the
environment as far as the most important traditional and ubiquitous pollutants are
concerned (which are, of course, those for which there are comparable statistics).

(b) Water and Income Levels

Figure 16.1 shows the percentage of the population with access to safe drinking
water in countries with different income levels in 1975 and 1985.° Countries have been
ranked in order of their incomes per head, and those containing the 20 per cent of the
population with the lowest income per head have been put at the left, with successive
groups to the right representing countries with higher incomes per head. The average
income in each group is shown at the top of the column for each group. The height of
the column represents the percentage of the population that had access to safe drink-
ing water.

As can be seen, in 1975 the bottom 20 per cent of the world’s population had an
average income of $206. Only about a fifth of them had access to safe drinking water.
At the other end of the scale, among the top 20 per cent of the population, who had
an average income of $2,381 per annum in 1975, almost 8o per cent had access to safe

FIGURE 16.1
Income levels and access to safe drinking water: a cross-country comparison, 1975 and 1985
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drinking water. In short, as we should expect, higher incomes tend to be associated
with a higher proportion of the population having access to safe drinking water.
There has also been some progress in almost all countries over the period 19751985,
in spite of the rapid growth of the population of most developing countries during
this period. The relationship between income levels and access to safe drinking water
is unambiguous. If you want to increase the proportion of the population with access
to clean drinking water, get richer.

Although satisfactory sewerage and sanitation arrangements are more difficult to
define and hence to represent in a simple number, Figure 16.2 also confirms what we
should expect, namely that an increase in incomes is the best way of increasing access
to the sanitation facilities that most people in advanced countries would take for
granted as normal attributes of a minimum standard of living. Of course in many
countries the pace of urbanisation has meant that sanitation and waste disposal
arrangements have been totally unable to cope with the additional demands and
bring the services up to the levels normally associated with even medium-income-
level countries. For example, even in Thailand, where the growth of prosperity has
been remarkably sustained, it is estimated that in Bangkok only 2 per cent of the pop-
ulation is connected to sewers.

In the longer run, when incomes approach the levels enjoyed currently by ad-
vanced countries, we must assume that similar degrees of access to sanitation will be

FIGURE 16.2
Income levels and sanitation, rural and urban: a cross-country comparison, 1985
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achieved. But very rapid urbanisation poses special problems, even if average incomes
are rising, so that in the short-to-medium run the conflict between economic growth
and the environment can be more pronounced.

(c¢) Air Pollution and Income Levels

(i) Sulphur Dioxide (SO,). Sulphur dioxide is one of the most widespread forms of
air pollution known in the industrialised world. By combining with water vapour in
the atmosphere it is believed to be largely responsible for a whole range of harmful ef-
fects, ranging from health effects and local damage to paintwork, metals and so on to
acid rain and suspected damage to forests. But in advanced countries the reduction in
SO, has been one of the major success stories in environmental control.'” In Britain,
for example, total SO, emissions fell by 25 per cent during the 1970s, and by 40 per
cent relative to GNP. Similar results have been obtained in almost all other advanced
countries, with corresponding improvements in the concentrations of SO, in the at-
mosphere.

Indeed if the major cities of the world are put into three groups according to the
income levels of the countries in which they are located—low-income, medium-in-
come and high-income—we find a clear change over the last decade or so in the way
their income levels are related to their concentrations of SO,. Around the late 1970s
the SO, levels were higher in the higher-income countries, reflecting their greater de-
gree of industrialisation. But about ten years later the position had been reversed.
This corresponded to a decline in SO, concentrations of about 8.9 per cent per annum
in the high-income countries and a rise of about 3.7 per cent in the low-income coun-
tries. Taking all the 33 cities covered in the data on SO, ambient air quality produced
by the UN Global Environmental Monitoring Service (‘GEMS’) 27 have downward
(at least 3 per cent per year) or stationary trends and 6 have upward trends (at least 3
per cent per year) with most improvements noted in cities of developed countries’!!

(ii) SPM or Smoke. A similar story is found in the trends of ‘suspended particulate
matter’ (SPM) and smoke. Of the 37 cities covered in the GEMS data, the concentra-
tions of SPMs and smoke in the air were following downward trends in 19, were more
or less stationary in 12 and showed upward trends in only 6. But it is in the richer
countries that SPM concentrations have fallen.!? And, for those cities for which ade-
quate data are available it is also clear that cities in low-income countries had ambient
concentrations of SPM or smoke that were much higher than in the richer countries.
Furthermore, measured by the number of days on which the World Health Office
guidelines for SPM or smoke were exceeded during the course of the year, the prepon-
derance of cities in developing countries is overwhelming.!?

(i) NO_and CO The picture is slightly more confused when we turn to two other
pollutants, carbon monoxide (CO) and nitrous oxides (NO_s), since emissions of
these, particularly CO, are heavily influenced by the automobile—both the number of
automobiles and the speeds at which they are able to circulate.!* Furthermore, the
limitations on inter-city comparability of measures of these pollutants are particularly
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severe. Hence, in terms of ambient air concentrations of, say, NO s, ‘cities of the
developing and developed countries are found at both ends of the concentration
range ... some of the lowest NO, values are reported from the two Indian cities Bom-
bay and New Delhi, presumably because traffic levels are relatively low.!?

Nevertheless some overall difference can be observed between cities in poor and
rich countries. For example, although there are some exceptions—notably London,
Frankfurt and Amsterdam—trends in ambient NO, concentrations in most other
cities in developed countries are now stable or declining, in spite of sustained in-
creases in automobile numbers. By contrast, the trends are generally rising in cities in
developing countries.'® The picture is roughly the same for CO ambient concentra-
tions. Data are only available for cities in eleven countries, and CO concentrations are
declining in all of them. With one exception—Santiago—the cities are all in high-
income countries. By contrast, fragmentary data for a few individual cities in develop-
ing countries confirm the rise in concentrations of these pollutants.

(iv) Lead Another highly publicised pollutant is lead in gasoline. In recent years al-
most all industrialised countries have taken effective measures of one kind or another
to reduce lead emissions from automobiles, often with striking results. For example,
the total quantity of lead used in gasoline in the USA was cut from 170,000 tons in 1975
to 40,000 tons in 1984, and Japan has made even greater progress. By contrast: ‘Few
developing countries have yet made significant reductions in petrol lead content ...!”

In general therefore, although we cannot say precisely how overall ‘air quality’
should be defined, or at exactly what level further increases in incomes lead to im-
provements in air quality, it is fairly clear that it does so sooner or later. How much
sooner or later—i.e. at what point in time or level of income—urban air conditions
reach a state when effective policies are introduced will depend on a host of variables,
including technical, social and political variables. It is not surprising, therefore, that
the record of individual countries shows a reversal in the trend in the traditional pol-
lutants (SO, and SPM or smoke) at very different stages in their history.

The Role of Policy

This last point illustrates the role of policy in shaping the precise relationship between
economic growth and environmental pollution. In the longer run higher incomes are
clearly associated with improved environments, but the transition period may be a
long and painful one, during which the environment can seriously deteriorate. How
long and painful is the transition period depends largely on the policies pursued by
governments, but partly on other variables. Changes in the pattern of output, or in
the technical relationships between specific economic activities and their environ-
mental impacts, have played a major part. But changes in social structures, political
pressures, public awareness and, above all, the resulting policies adopted by the au-
thorities have also been important.

However, policies do not emerge in a vacuum independently of accompanying
economic and social conditions. The former are often very dependent on the latter.
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The stringent air pollution controls would probably not have been introduced in
Britain in the 1950s, even after the notorious ‘killer’ smog of 1952 in London, had not
other factors led to a shift to more efficient forms of heating in many homes and to
the virtual disappearance of cheap domestic service.'® In the same way, the absence of
democracy in the Soviet bloc was no doubt largely responsible for the failure of the
authorities to worry much about the environment. What mattered was the achieve-
ment of the planned production targets. The welfare of the citizens was of minor
importance.

At the same time, the above data show that a country’s environmental priorities
depend largely on its income level. In the past, when income levels were much lower
than they are today, developing countries did not worry much about pollution. In the
early 1970s, for example, countries such as Brazil and Algeria were in the forefront of
the opposition to the then newly emerging shift of emphasis—in the richer coun-
tries—away from economic growth in favour of more care for its environmental
effects. At the World Environment Conference in Stockholm in 1972 Brazil made it
clear that it intended to continue to industrialise without concern for environmental
problems. But conditions in cities such as Sao Paulo were already becoming almost
intolerable, and within a few years there was a major shift in policy in the direction of
environmental protection.! By the mid-1980s, even though industrial production and
vehicle numbers were still rising in the Sao Paulo area, the main air pollutants were
falling.?

Air pollution from road transport provides a striking example of the way policies
determine the incidence of any particular form of pollution. The severity of this
problem in the fast-growing cities of developing countries has been mentioned al-
ready. By contrast, the largest reductions in automotive pollutants have been achieved
in Japan, Germany and the USA as a result of their relatively early introduction of
stringent controls on motor vehicles. There has been a move in this direction in most
Western European countries, although in some cases the policies adopted so far seem
to have been offset by increases in the number of vehicles.?! Similar regulatory mea-
sures have also been introduced recently in some developing countries, but so far,
with one or two exceptions, not with much effect, and, as discussed earlier, this is
largely the result of their generally lower ability to afford, or monitor, the required
policy changes.?

NOTES

1. An excellent up-to-date survey of some of the reasons for doubting the widespread
acceptance of the need to reduce the use of CFCs in order to protect the ozone layer is pro-
vided in Singer, E., 1994.

2. Memoirs of Chateaubriand, p. 141.

3. The Metropolitan Working Classes’ Association for Improving the Public Health, 1847,
pp. 6-7.

4. See Gavin, H., 1847, p. 33. See also Holland, E.C., 1843, and Hammond, J.L., 1917, ch. 3.

5. Health of Towns Association, 1848, p. 7.

6. OECD, 1990, table 2, p. 40.
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7. Farber, K.D. and Rutledge, G., 1989, pp. 19—23.

8. Gordon Hughes argues (1990, p. ii), that insofar as Eastern European economies develop
along the lines of the currently advanced Western economies their pollution intensities, and
possibly levels, will decline precisely on account of this shift in economic structure that seems
to characterise economic growth in almost all countries of the world.

9. For various reasons figures for individual countries are not strictly comparable, so that a
more reasonable picture of the income/water supply relationship is provided by grouping
countries into broad income bands. Country income levels are at constant (1987) $US. For de-
tails of individual countries and sources and definitions, see Beckerman, W., 1992.

10. See, for example, OECD, 1991, figure 9, “Trends in man-made sulphur oxide emissions),
p- 37.

11. UNEP/WHO GEMS, 1988, p. 15.

12. See details and sources in Beckerman, W., 1992, table 3.4.

13. The six worst cities, taking the average of 1980-84, in the GEMS ranking, were Teheran,
Shenyang, Calcutta, Beijing, Xian and New Delhi, with Bombay, Kuala Lumpur and Bangkok
not far behind. In these cities SPM and smoke levels exceeded the WHO guideline for the 98th
percentile (i.e. the exposure level that should not be exceeded more than 2 per cent of the time,
or 7 days a year) for anything between 200 days and 300 days per year (UNEP/WHO GEMS,
1988, figure 4.9, p. 33).

14. Up to a point the emission of pollutants from an automobile falls off rapidly as its
speed increases, so that a major cause of urban air pollution from automobiles is traffic con-
gestion. See Faiz, A. et al., 1990, tables 19, 20, and 21, pp. 42, 43, and 46.

15. UNEP/WHO GEMS, 1988, p. 44.

16. Ibid., p. 43. Even here, however, there are notable exceptions, namely Singapore.

17. UNEP/WHO GEMS, 1988, p. 60.

18. Ashby, E. and Anderson, M., 1981, p. 116, and Brimblecombe, P., 1987, p. 170.

19. See World Bank, 1990, p. 35 et seq.

20. Ibid., figure IV-1, p. 79.

21. UNEP/WHO GEMS, 1988, pp. 38-57.

22. For example, in Bangkok tighter standards on emissions were introduced as far back as
1979, but it has proved impossible fully to monitor and hence enforce these standards in a city
in which the number of vehicles has grown rapidly to its present level of well over 2 million.
Tighter restrictions were introduced in subsequent years and further reductions in permitted
lead and sulphur levels are to be introduced in 1992 and 1993, but given the extra expenditures
that this will require by the petroleum refining and distribution industries, together with the
increased monitoring burden, it is far from certain that the newer standards will be fully
implemented. (See internal World Bank memo by Christopher Redfern on ‘Thailand: Environ-
ment, May gth 1991.)
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Chapter Seventeen

Staying Alive
Women, Ecology, and Development

Vandana Shiva

Development, Ecology and Women

Development as a New Project of Western Patriarchy

‘Development’ was to have been a post-colonial project, a choice for accepting a
model of progress in which the entire world remade itself on the model of the
colonising modern west, without having to undergo the subjugation and exploitation
that colonialism entailed. The assumption was that western style progress was pos-
sible for all. Development, as the improved well-being of all, was thus equated with
the westernisation of economic categories—of needs, of productivity, of growth.
Concepts and categories about economic development and natural resource utilisa-
tion that had emerged in the specific context of industrialisation and capitalist growth
in a centre of colonial power, were raised to the level of universal assumptions and ap-
plicability in the entirely different context of basic needs satisfaction for the people of
the newly independent Third World countries. Yet, as Rosa Luxemberg has pointed
out, early industrial development in western Europe necessitated the permanent
occupation of the colonies by the colonial powers and the destruction of the local
‘natural economy’.! According to her, colonialism is a constant necessary condition
for capitalist growth: without colonies, capital accumulation would grind to a halt.
‘Development’ as capital accumulation and the commercialisation of the economy for
the generation of ‘surplus’ and profits thus involved the reproduction not merely of a
particular form of creation of wealth, but also of the associated creation of poverty
and dispossession. A replication of economic development based on commercialisa-
tion of resource use for commodity production in the newly independent countries
created the internal colonies.? Development was thus reduced to a continuation of the
process of colonisation; it became an extension of the project of wealth creation in
modern western patriarchy’s economic vision, which was based on the exploitation or
exclusion of women (of the west and non-west), on the exploitation and degradation
of nature, and on the exploitation and erosion of other cultures. ‘Development’ could

From Staying Alive: Women, Ecology, and Development, by Vandana Shiva, Zed Books (1989). Used by permis-
sion of Zed Books.
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not but entail destruction for women, nature and subjugated cultures, which is why,
throughout the Third World, women, peasants and tribals are struggling for libera-
tion from ‘development’ just as they earlier struggled for liberation from colonialism.

The UN Decade for Women was based on the assumption that the improvement of
women’s economic position would automatically flow from an expansion and diffu-
sion of the development process. Yet, by the end of the Decade, it was becoming clear
that development itself was the problem. Insufficient and inadequate ‘participation’ in
‘development’ was not the cause for women’s increasing under-development; it was
rather, their enforced but asymmetric participation in it, by which they bore the costs
but were excluded from the benefits, that was responsible. Development exclusivity
and dispossession aggravated and deepened the colonial processes of ecological de-
gradation and the loss of political control over nature’s sustenance base. Economic
growth was a new colonialism, draining resources away from those who needed them
most. The discontinuity lay in the fact that it was now new national elites, not colonial
powers, that masterminded the exploitation on grounds of ‘national interest’ and
growing GNPs, and it was accomplished with more powerful technologies of appro-
priation and destruction.

Ester Boserup® has documented how women’s impoverishment increased during
colonial rule; those rulers who had spent a few centuries in subjugating and crippling
their own women into de-skilled, de-intellectualised appendages, disfavoured the
women of the colonies on matters of access to land, technology and employment. The
economic and political processes of colonial under-development bore the clear mark
of modern western patriarchy, and while large numbers of women and men were im-
poverished by these processes, women tended to lose more. The privatisation of land
for revenue generation displaced women more critically, eroding their traditional land
use rights. The expansion of cash crops undermined food production, and women
were often left with meagre resources to feed and care for children, the aged and the
infirm, when men migrated or were conscripted into forced labour by the colonisers.
As a collective document by women activists, organisers and researchers stated at the
end of the UN Decade for Women, ‘The almost uniform conclusion of the Decade’s
research is that with a few exceptions, women’s relative access to economic resources,
incomes and employment has worsened, their burden of work has increased, and their
relative and even absolute health, nutritional and educational status has declined.*

The displacement of women from productive activity by the expansion of develop-
ment was rooted largely in the manner in which development projects appropriated
or destroyed the natural resource base for the production of sustenance and survival.
It destroyed women’s productivity both by removing land, water and forests from
their management and control, as well as through the ecological destruction of soil,
water and vegetation systems so that nature’s productivity and renewability were im-
paired. While gender subordination and patriarchy are the oldest of oppressions, they
have taken on new and more violent forms through the project of development. Pa-
triarchal categories which understand destruction as ‘production’ and regeneration of
life as ‘passivity’ have generated a crisis of survival. Passivity, as an assumed category
of the ‘nature’ of nature and of women, denies the activity of nature and life. Frag-
mentation and uniformity as assumed categories of progress and development
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destroy the living forces which arise from relationships within the ‘web of life’ and the
diversity in the elements and patterns of these relationships.

The economic biases and values against nature, women and indigenous peoples
are captured in this typical analysis of the ‘unproductiveness’ of traditional natural
societies:

Production is achieved through human and animal, rather than mechanical, power. Most
agriculture is unproductive; human or animal manure may be used but chemical fertil-
isers and pesticides are unknown.... For the masses, these conditions mean poverty.®

The assumptions are evident: nature is unproductive; organic agriculture based on
nature’s cycles of renewability spells poverty; women and tribal and peasant societies
embedded in nature are similarly unproductive, not because it has been demonstrated
that in cooperation they produce fewer goods and services for needs, but because it is
assumed that ‘production’ takes place only when mediated by technologies for com-
modity production, even when such technologies destroy life. A stable and clean river
is not a productive resource in this view: it needs to be ‘developed’ with dams in order
to become so. Women, sharing the river as a commons to satisfy the water needs of
their families and society are not involved in productive labour: when substituted by
the engineering man, water management and water use become productive activities.
Natural forests remain unproductive till they are developed into monoculture planta-
tions of commercial species. Development thus, is equivalent to maldevelopment, a
development bereft of the feminine, the conservation, the ecological principle. The
neglect of nature’s work in renewing herself, and women’s work in producing susten-
ance in the form of basic, vital needs is an essential part of the paradigm of maldevel-
opment, which sees all work that does not produce profits and capital as non- or
unproductive work. As Maria Mies® has pointed out, this concept of surplus has a
patriarchal bias because, from the point of view of nature and women, it is not based
on material surplus produced over and above the requirements of the community: it is
stolen and appropriated through violent modes from nature (who needs a share of
her produce to reproduce herself) and from women (who need a share of nature’s
produce to produce sustenance and ensure survival).

From the perspective of Third World women, productivity is a measure of produ-
cing life and sustenance; that this kind of productivity has been rendered invisible
does not reduce its centrality to survival—it merely reflects the domination of mod-
ern patriarchal economic categories which see only profits, not life.

Maldevelopment as the Death of the Feminine Principle

In this analysis, maldevelopment becomes a new source of male-female inequality.
‘Modernisation’ has been associated with the introduction of new forms of domin-
ance. Alice Schlegel” has shown that under conditions of subsistence, the interdepend-
ence and complementarity of the separate male and female domains of work is the
characteristic mode, based on diversity, not inequality. Maldevelopment militates
against this equality in diversity, and superimposes the ideologically constructed cat-
egory of western technological man as a uniform measure of the worth of classes,
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cultures and genders. Dominant modes of perception based on reductionism, duality
and linearity are unable to cope with equality in diversity, with forms and activities
that are significant and valid, even though different. The reductionist mind super-
imposes the roles and forms of power of western male-oriented concepts on women,
all non-western peoples and even on nature, rendering all three ‘deficient, and in need
of ‘development. Diversity, and unity and harmony in diversity, become epistemo-
logically unattainable in the context of maldevelopment, which then becomes syn-
onymous with women’s underdevelopment (increasing sexist domination), and
nature’s depletion (deepening ecological crises). Commodities have grown, but nature
has shrunk. The poverty crisis of the South arises from the growing scarcity of water,
food, fodder and fuel, associated with increasing maldevelopment and ecological
destruction. This poverty crisis touches women most severely, first because they are
the poorest among the poor, and then because, with nature, they are the primary sus-
tainers of society.

Maldevelopment is the violation of the integrity of organic, interconnected and
interdependent systems, that sets in motion a process of exploitation, inequality, in-
justice and violence. It is blind to the fact that a recognition of nature’s harmony and
action to maintain it are preconditions for distributive justice. This is why Mahatma
Gandhi said, ‘There is enough in the world for everyone’s need, but not for some
people’s greed.

Maldevelopment is maldevelopment in thought and action. In practice, this frag-
mented, reductionist, dualist perspective violates the integrity and harmony of man in
nature, and the harmony between men and women. It ruptures the co-operative unity
of masculine and feminine, and places man, shorn of the feminine principle, above
nature and women, and separated from both. The violence to nature as symptoma-
tised by the ecological crisis, and the violence to women, as symptomatised by their
subjugation and exploitation arise from this subjugation of the feminine principle. I
want to argue that what is currently called development is essentially maldevelop-
ment, based on the introduction or accentuation of the domination of man over
nature and women. In it, both are viewed as the ‘other’, the passive non-self. Activity,
productivity, creativity which were associated with the feminine principle are expro-
priated as qualities of nature and women, and transformed into the exclusive qualities
of man. Nature and women are turned into passive objects, to be used and exploited
for the uncontrolled and uncontrollable desires of alienated man. From being the cre-
ators and sustainers of life, nature and women are reduced to being ‘resources’ in the
fragmented, anti-life model of maldevelopment.

The Violence of Reductionism

The myth that the ‘scientific revolution’ was a universal process of intellectual pro-
gress is being steadily undermined by feminist scholarship and the histories of science
of non-western cultures. These are relating the rise of the reductionist paradigm with
the subjugation and destruction of women’s knowledge in the west, and the know-
ledge of non-western cultures. The witch-hunts of Europe were largely a process of
delegitimising and destroying the expertise of European women. In 1511, England had
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an Act of Parliament directed against ‘common artificers, as smythes, weavers and
women who attempt great cures and things of great difficulties: in the witch they
partly use sorcerye and witch-craft’® By the sixteenth century women in Europe were
totally excluded from the practice of medicine and healing because ‘wise women’ ran
the risk of being declared witches. A deeper, more violent form of exclusion of
women’s knowledge and expertise, and of the knowledge of tribal and peasant cul-
tures is now under way with the spread of the masculinist paradigm of science
through ‘development’.

I characterise modern western patriarchy’s special epistemological tradition of the
‘scientific revolution’ as ‘reductionist’ because it reduced the capacity of humans to
know nature both by excluding other knowers and other ways of knowing, and it re-
duced the capacity of nature to creatively regenerate and renew itself by manipulating
it as inert and fragmented matter. Reductionism has a set of distinctive characteristics
which demarcates it from all other non-reductionist knowledge systems which it has
subjugated and replaced. The basic ontological and epistemological assumptions of
reductionism are based on homogeneity. It sees all systems as made up of the same
basic constituents, discrete, unrelated and atomistic, and it assumes that all basic
processes are mechanical. The mechanistic metaphors of reductionism have socially
reconstituted nature and society. In contrast to the organic metaphors, in which con-
cepts of order and power were based on interconnectedness and reciprocity, the
metaphor of nature as a machine was based on the assumption of separability and
manipulability. This domination is inherently violent, understood here as the viola-
tion of integrity. Reductionist science is a source of violence against nature and
women because it subjugates and dispossesses them of their full productivity, power
and potential. The epistemological assumptions of reductionism are related to its on-
tological assumptions: uniformity allows the knowledge of parts of a system to be
taken as knowledge of the whole. Separability allows context-free abstraction of
knowledge and creates criteria of validity based on alienation and non-participation,
then projected as ‘objectivity. ‘Experts’ and ‘specialists’ are thus projected as the only
legitimate knowledge seekers and justifiers.

Profits, Reductionism and Violence

The close nexus between reductionist science, patriarchy, violence and profits is ex-
plicit in 8o per cent of scientific research that is devoted to the war industry, and is
frankly aimed directly at lethal violence—violence, in modern times, not only against
the enemy fighting force but also against the much larger civilian population. I argue
that modern science is related to violence and profits even in peaceful domains such
as, for example, forestry and agriculture, where the professed objective of scientific re-
search is human welfare. The relationship between reductionism, violence and profits
is built into the genesis of masculinist science, for its reductionist nature is an epis-
temic response to an economic organisation based on uncontrolled exploitation of
nature for maximization of profits and capital accumulation.

Reductionism, far from being an epistemological accident, is a response to the
needs of a particular form of economic and political organisation.” The reductionist
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world-view, the industrial revolution and the capitalist economy were the philosoph-
ical, technological and economic components of the same process. Individual firms
and the fragmented sector of the economy, whether privately owned or state owned,
have only their own efficiency and profits in mind; and every firm and sector meas-
ures its efficiency by the extent to which it maximizes its gains, regardless of the max-
imization of social and ecological costs. The logic of this internal efficiency has been
provided by reductionism. Only those properties of a resource system are taken into
account which generate profits through exploitation and extraction; properties which
stabilise ecological processes but are commercially non-exploitative are ignored and
eventually destroyed.

Commercial capitalism is based on specialised commodity production. Uniformity
in production, and the uni-functional use of natural resources is therefore required.
Reductionism thus reduces complex ecosystems to a single component, and a single
component to a single function. It further allows the manipulation of the ecosystem
in a manner that maximizes the single-function, single-component exploitation. In
the reductionist paradigm, a forest is reduced to commercial wood, and wood is
reduced to cellulose fibre for the pulp and paper industry. Forests, land and genetic
resources are then manipulated to increase the production of pulpwood, and this dis-
tortion is legitimised scientifically as overall productivity increase, even though it
might decrease the output of water from the forest, or reduce the diversity of life
forms that constitute a forest community. The living and diverse ecosystem is thus
violated and destroyed by ‘scientific’ forestry and forestry ‘development’. In this way,
reductionist science is at the root of the growing ecological crisis, because it entails a
transformation of nature such that its organic processes and regularities and regener-
ative capacities are destroyed.

Women in sustenance economies, producing and reproducing wealth in partner-
ship with nature, have been experts in their own right of a holistic and ecological
knowledge of nature’s processes. But these alternative modes of knowing, which are
oriented to social benefits and sustenance needs, are not recognised by the reduction-
ist paradigm, because it fails to perceive the interconnectedness of nature, or the con-
nection of women’s lives, work and knowledge with the creation of wealth.

The rationality and efficacy of reductionist and non-reductionist knowledge sys-
tems are never evaluated cognitively. The rationality of reductionist science is, a pri-
ori, declared superior. If reductionist science has displaced non-reductionist modes of
knowing, it has done so not through cognitive competition, but through political sup-
port from the state: development policies and programmes provide the financial and
material subsidies as well as the ideological support for the appropriation of nature
for profits. Since the twin myths of progress (material prosperity) and superior ration-
ality lost their sheen in the working out of development patterns and paradigms, and
were visibly exploded by widespread ecological crises, the state stepped in to trans-
form the myths into an ideology. When an individual firm or sector directly confronts
the larger society in its appropriation of nature on grounds of progress and rational-
ity, people can assess social costs and private benefits for themselves; they can differ-
entiate between progress and regression, rationality and irrationality. But with the
mediation of the state, subjects and citizens become objects of change rather than its
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determinants, and consequently lose both the capability and the right to assess
progress. If they have to bear the costs instead of reaping the benefits of ‘develop-
ment), this is justified as a minor sacrifice for the ‘national interest.

The nexus between the state, the dominant elite and the creation of surplus value
provides the power with which reductionism establishes its supremacy. Institutions of
learning in agriculture, medicine and forestry, selectively train people in the reduc-
tionist paradigms, in the name of ‘scientific’ agriculture, medicine and forestry to es-
tablish the superiority of reductionist science. Stripped of the power the state invests
it with, reductionism can be seen to be cognitively weak and ineffective in responding
to problems posed by nature. Reductionist forestry has destroyed tropical forests, and
reductionist agriculture is destroying tropical farming. As a system of knowledge
about nature or life reductionist science is weak and inadequate; as a system of know-
ledge for the market, it is powerful and profitable. Modern science, as we have noted
earlier, has a world-view that both supports and is supported by the socio-political-
economic system of western capitalist patriarchy which dominates and exploits nature,
women and the poor.

The ultimate reductionism is achieved when nature is linked with a view of eco-
nomic activity in which money is the only gauge of value and wealth. Life disappears
as an organising principle of economic affairs. But the problem with money is that it
has an asymmetric relationship to life and living processes. Exploitation, manipula-
tion and destruction of the life in nature can be a source of money and profits but
neither can ever become a source of nature’s life and its life-supporting capacity. It is
this asymmetry that accounts for a deepening of the ecological crises as a decrease in
nature’s life-producing potential, along with an increase of capital accumulation and
the expansion of ‘development’ as a process of replacing the currency of life and suste-
nance with the currency of cash and profits. The ‘development’ of Africa by western
experts is the primary cause for the destruction of Africa; the ‘development’ of Brazil
by transnational banks and corporations is the primary cause for the destruction of
the richness of Amazonian rainforests, the highest expression of life. Natives of Africa
and Amazonia had survived over centuries with their ecologically evolved, indigenous
knowledge systems. What local people had conserved through history, western experts
and knowledge destroyed in a few decades, a few years even.

It is this destruction of ecologies and knowledge systems that I characterise as the
violence of reductionism which results in: a) Violence against women: women, tribals,
peasants as the knowing subject are violated socially through the expert/non-expert
divide which converts them into non-knowers even in those areas of living in which
through daily participation, they are the real experts—and in which responsibility of
practice and action rests with them, such as in forestry, food and water systems. b)
Violence against nature: nature as the object of knowledge is violated when modern
science destroys its integrity of nature, both in the process of perception as well as
manipulation. ¢) Violence against the beneficiaries of knowledge: contrary to the claim
of modern science that people in general are ultimately the beneficiaries of scientific
knowledge, they—particularly the poor and women—are its worst victims, deprived
of their productive potential, livelihoods and life-support systems. Violence against
nature recoils on man, the supposed beneficiary. d) Violence against knowledge: in
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order to assume the status of being the only legitimate mode of knowledge, rationally
superior to alternative modes of knowing, reductionist science resorts to the suppres-
sion and falsification of facts and thus commits violence against science itself. It de-
clares organic systems of knowledge irrational, and rejects the belief systems of others
without full rational evaluation. At the same time it protects itself from the exposure
and investigation of the myths it has created by assigning itself a new sacredness that
forbids any questioning of the claims of science.
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Chapter Eighteen

L

Measuring up to Sustainability

Alan Fricker

Over the past two decades interest has grown in developing indicators to measure sus-
tainability. Sustainability is presently seen as a delicate balance between the economic,
environmental and social health of a community, nation and, of course, the Earth.
Measures of sustainability at present tend to be an amalgam of economic, environ-
mental and social indicators. Economic indicators have been used to measure the state
of the economy for much of this century. Social indicators are largely a post-WWII
phenomenon and environmental indicators are more recent still. Interest in develop-
ing these indicators largely began when their respective theatres became stressed and
where the purpose was to monitor performance and to indicate if any ameliorating
action was required. Whereas economists have no difficulty deriving objective and
quantitative indicators (their relevance is another matter), sociologists had and still
have great difficulty in deriving indicators, because of intangible quality of life issues.
Environmental scientists have less difficulty when limiting themselves to abundance
of single species rather than biodiversity and ecological integrity.

Sustainability, however, is more than just the interconnectedness of the economy,
society and the environment. Important though these are, they are largely only the
external manifestations of sustainability. The internal, fundamental, and existential
dimensions are neglected. Sustainability, therefore, may be something more grand
and noble, a dynamic, a state of collective grace, a facet of Gaia, even of Spirit. Rather
than ask how we can measure sustainability, it may be more appropriate to ask how
we measure up to sustainability.

The Concept of Sustainability

Sustainability, at least as a concept, has permeated most spheres of life, not solely be-
cause it is a political requirement but because it clearly resonates with something deep
within us, even though we have a poor understanding of what it is. The concept first
emerged in the early 1970s but it exploded onto the global arena in 1987 with the
Brundtland Report,! in which sustainable development is defined as development that
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meets the needs of the present without compromising the ability of future generations to
meet their own needs.

This very noble definition, however, defies objective interpretation or operational
implementation. Most of us would see our own personal needs within the context of
our circumstances rather than as absolutes. Our perceptions of the needs of future
generations, therefore, beggar the imagination. ‘How much is enough?’ is a question
we have to explore together but can only answer individually. Yet we rarely ask this
key question of ourselves individually, let alone collectively.

Once the ecological integrity of the Earth is ensured and our basic needs are satis-
fied, how much is enough? The question should be posed mostly in the developed
countries where, amidst the affluence, there is still inequity. Increasing and deliberate
inequity at that, for it is a necessary feature of a growth economy and the driver of
material self-advancement. Desirable though high standards of living may be, there
are finite global limits. Since our concern for the environment decreases as we become
more affluent,? we should not expect our quest for sustainability to increase as we be-
come more affluent. Indeed, the few examples of sustainability that we have are where
there is no affluence, the states of Kerala and Cuba, and in Amish and Mennonite
communities. Here there is greater equity, justice and social cohesion. The challenge
for the affluent developed world is to strive for equity and justice, whilst at the same
time creating the conditions for appropriate qualitative development.

There are other definitions of sustainability which sidestep human needs, prefer-
ring to talk about ecological integrity, diversity and limits. These too defy objective
interpretation. These deficiencies in the definitions, if that is what they are, cause much
frustration to the rational mind, particularly for those trying to measure sustainabil-
ity.> Meanwhile our reductionist mentality has tended to link it in a servile capacity to
quantitative and productive activity, such as sustainable agriculture, forestry, land
management, fisheries, etc. In consequence sustainable growth and sustainable devel-
opment have been captured by the dominant paradigm where, for example:

sustainable development is brandished as a new standard by those who do not really
wish to change the current pattern of development*

and

sustainable development alone does not lead to sustainability. Indeed, it may in fact
support the longevity of the unsustainable path.’

But the concept is still with us and getting stronger.

We have a better understanding of what is unsustainable rather than what is sus-
tainable. Unsustainability is commonly seen as environmental (in its broad sense)
degradation, from the stresses of human population, affluence and technology on
ecological and global limits. Since these stresses are all of our own construction, their
control is, theoretically at least, within our capabilities. Human nature being what it
is, we may push the global physical and biological capacities to their very limits, which
will be survival rather than sustainability. Survival is merely not dying, whereas we
probably think of sustainability in terms of justice, interdependence, sufficiency,
choice and above all (if we were to think deeply about it) the meaning of life.
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Sustainability, therefore, is also about the non-material side of life—the intuitive,
the emotional, the creative and the spiritual, for which we need to engage all our ways
of learning (being and insight as well as doing and knowing). Perhaps there are in-
deed some fundamental and universal truths if meaning and spirituality are compon-
ents of sustainability. Morals and values, however, are not necessarily absolutes, and
can be very difficult to define. Values, for instance, are qualities we absorb from our
experiences. If our experiences confirm the implicit values, we are more likely to
adopt those values. When our experiences continually contradict the implicit values
we are more likely to modify our personal values to the projected values, i.e. we do as
we are done by rather than as we are told. New ways of thinking need to emerge. Even
Einstein recognised that we cannot solve the problems that we have created with the
same thinking that created them. The very etymology of sustainability contains both
its appeal and its paradox—to hold together with tension.

The beauty in our inability to define sustainability means that we cannot prescribe
it. The future may then unfold according to our visions and abilities provided we
recognise the global limits. Sachs® presents three perspectives of sustainable develop-
ment: the contest perspective that implies growth is possible infinitely in time; the
astronaut’s perspective that recognises that development is precarious in time; and the
home perspective that accepts the finiteness of development. These could be con-
sidered, respectively, as the perspectives of the dominant paradigm, the precautionary
principle, and the conservationist. There are, and will be, many other perspectives.

For a generation now we have wrestled with the concept. We may have as much
difficulty with sustainability as we did with the concept of evolution 150 years ago.
Wilber’ suggests that the whole of history, and thereby evolution and the future, is a
collective transcendence or transformation. We have been ignoring subjective and
non-physical dimensions of the collective self as well as the individual self. In so doing
we have both created the ecological crisis and prevented ourselves from transcending
it. Thus, any debate about sustainability is essentially a debate about ultimate mean-
ing—the what, who, why and how am I. But we are extremely reluctant to engage in
that debate on a collective basis, not even locally let alone nationally or globally, partly
because it’s messy, interpretive and time-consuming—the world of hermeneutics.
There is, therefore, a crisis of perception. On this side of the crisis there is mainly
banality, whereas on the other side we see only uncertainty and fear.®

The Social Discourse on Sustainability

There is little dispute that our present path is unsustainable. The challenge of sustain-
ability is neither wholly technical nor rational. It is one of change in attitude and
behaviour. Sustainability must therefore include the social discourse where the funda-
mental issues are explored collaboratively within the groups or community concerned.
We do not do that very well, partly because of increasing populations, complexity, dis-
tractions and mobility, but more because of certain characteristics of the dominant
paradigm that are seen as desirable.

Where the discourse does occur it tends to be structured and rational where
aggressive debate is esteemed and other ways of knowing and experiential knowledge,
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particularly of indigenous peoples, and feelings are disregarded. However, the process
of discourse is as important as the analysis of discourse where knowing and acting
could be seen as points on a journey, rather than as an end, as a start or a new begin-
ning.’ In sociological terms sustainability is an absent referent or the absence of a pres-
ence. Viederman'® may have come closest to a definition with sustainability is a vision
of the future that provides us with a road map and helps us focus our attention on a set of
values and ethical and moral principles by which to guide our actions.

People, however, will not readily enter into abstract discourse, particularly where
they suspect they will have to get by with less or that their standard of living will de-
cline—at least not until the need for discourse becomes inevitable and perhaps too
late. Agenda 21 requires developed countries to reduce their use of natural resources
and production of wastes whilst simultaneously improving human amenities and the
environment. That statement does not necessarily imply a reduction in the standard
of living (defined for the moment as material consumption). Through greater effici-
encies it could mean maintaining the standard whilst simultaneously improving the
quality of life. In that event we would be more willing to enter into further discourse
to see if further improvements in the quality of life can be achieved, even at the ex-
pense of the standard of living if necessary. Just as human needs are not absolutes,
neither is the standard of living nor the quality of life. The mystics may well indeed be
the enlightened ones. Involuntary simplicity on the other hand is a form of poverty.
Simultaneously within this social discourse the visions for the future can emerge.

Viederman suggests three principles to underlie the discourse on sustainability:

1. the humility principle, which recognises the limitations of human knowledge;
2. the precautionary principle, which advocates caution when in doubt; and
3. the reversibility principle, which requires us not to make any irreversible changes.

Indicators in General

Monitoring and indicators have always been essential components of closed physical
systems. They are integral to the scientific method. In this context each indicator
should have a threshold and a target to guide political and social action. Their useful-
ness for closed socio/biophysical systems (e.g. human well-being, confined ecosystems)
and particularly for open physical systems (e.g. corporations, national economies,
regional sustainability) is still really unknown, in that accommodation of the full im-
pact of the externalities may not be possible. Ultimately, however, the Earth is a closed
system, except for the energy flux. In that sense accurate measures are theoretically
possible at the global scale, but it is local measures that are potentially more meaning-
ful and actionable. The impact of some issues, however, may only be evident globally,
e.g. global warming and ozone depletion, whereas the solutions may be local.

Henderson!! has written extensively on indicators, notably the chapter in Para-
digms in Progress (Chapter 6). The proliferation itself of indicators is indicative of the
confusion and uncertainty of what is to be measured, and perhaps the absence of
debate and understanding.



Measuring up to Sustainability 195

Economic Indicators

There is much dissatisfaction with economic indicators, even among economists.
Most would claim that they are not indicators of anything other than the economy.
Some do not believe they are even meaningful measures of economic sustainability.'?

The adherents for the most common indicator, the gross national product (GNP),
now replaced by the gross domestic product (GDP), are getting fewer, but it is still
widely used. Daly and Cobb!® have developed the Index of Sustainable Economic
Welfare (ISEW), which has recently been further refined as the ‘genuine progress indi-
cator’ (GPI) by Cobb et al.'* Consumption is still the base of the index, but instead of
adding negative or deleterious consumption (e.g. defence, environmental protection)
it subtracts them and adds previously unmeasured positive beneficial consumption
(e.g. voluntary work, caregiving, housework). Whereas the GDP in the United States
has continued to increase since 1950, the GPI shows a steady decline which mirrors
people’s experiences and perceptions of their well-being.

The GPI is a more realistic alternative to the GDP. The proponents of GPI presum-
ably believe it is more likely to receive establishment endorsement by starting from
the received wisdom. It is worth pointing out, however, that 50% of Americans con-
sider themselves to be overweight, that 40% consider they consume alcohol in excess
of ‘moderation, that 70% of smokers would like to stop, and so on with gambling and
credit card use. In other words, most of us are knowing victims of the consumer
society and would like to change. Therefore, it is difficult to conceive how any index
which has consumption as its base can be a measure of sustainability.

Furthermore, the GDP and the GPI are single indices. Both are aggregations of
specific economic indicators. Whereas economic indicators may be equally respon-
sive, in respect to time, to actions of adjustment, or can be meaningfully weighted in
their aggregation, this is not true of social, environmental and sustainability indica-
tors. Economic indicators are therefore not particularly useful as measures of sustain-
ability, but economic considerations need to be factored in.

However, the very foundation of modern economic theory is suspect. Firstly, be-
cause it determines rather than reflects political and cultural development. Secondly,
because it assumes scarcity of resources, most of which, until relatively recently at
least, are in abundance. An economic theory that goes beyond greed and scarcity and
which reflects human needs as suggested by Lietaer' is likely to yield much more use-
ful indicators.

Social Indicators

There are broadly five types of social indicators: informative, predictive, problem ori-
ented, programme evaluative, and target delineation. Many social indicators are in
part economic, environmental and sustainability measures too. They can be compara-
tive, between and within socioeconomic and ethnic groupings.

Objective conditions, such as the standard of living, are measured by analysing
time-series information on observable phenomena. Subjective conditions, such as
quality of life, are measures of perceptions, feelings and responses obtained through
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questionnaires with graded scales. It is well known that there is little correlation in the
level of well-being as measured by objective parameters on the one hand and subject-
ive parameters on the other. There are considerable difficulties associated with the
aggregation of indicators and in the design of weighting schemes. There can be aggre-
gation of indicators of a similar nature, but in general aggregation, and certainly a
single index, is uncommon.

Henderson!® reviews the debate about indicators of progress suggesting the need to
clarify the confusion of means (i.e. the obsession with economic growth) and ends
(human development).

Environmental/Ecological Indicators

Environmental indicators tend to relate to the environmental sphere closest to
human activity and can include economic, social and sustainability parameters too.
They measure the quality of the living and working environment, usually for the three
spheres of air, land and water, and may include measures of our productive use of
resources, e.g. agri-environmental indicators. Ecological indicators relate more to
ecosystems, where in some cases the human impact is not so evident. Indicators
pertinent to the integrity of ecosystems and biodiversity are prominent. The OECD
produced a pressure/state/response model which many countries have used in the
preparation of their State of the Environment Reports, whilst focusing on their par-
ticular environmental/ecological issues.

Most of the indicators have, or will have, thresholds and targets. There is little
desire or attempt, at present, to aggregate indicators or derive a single index.

Ecological Footprint

The ecological footprint is a useful measure for urban societies and industrialised
countries, as they have become distanced from and are less aware of their dependence
on the products of the land. It is a method for estimating the area of productive land
required to produce the materials and energy required to support and to absorb the
wastes generated by the present way of life. The average North American needs around
4 hectares to support his or her lifestyle. Vancouver depends on an area 24 times its
size, and the Netherlands (as a small densely populated country) 14 times. If the rest
of the world were to support such lifestyles we would need a planet with five times
more productive land than it actually has.!”

The footprint is an input/output measure of consumption, technological activity,
and trade flows of all biophysical material needed by and produced by that city or
nation expressed in terms of productive land area but using monetary conversions. It
is a single index. Small cities or countries highly dependent on external flows (i.e.
exports), and with little influence over international currency fluctuations, such as
New Zealand, would have footprints highly susceptible to factors beyond their con-
trol. Footprints put relative numbers on what we already know or suspect, that cities
and small densely populated countries are unsustainable. The footprint may be useful
for internal and temporal reference, but there could be a tendency to compare
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performance against other cities or countries and perhaps provide an excuse not to
take appropriate action. Ecological footprints are therefore not particularly useful
measures of sustainability.

Sustainability Indicators

Measures of sustainability at present tend to be an amalgam of economic, environ-
mental and social indicators. The first two are amenable, but with difficulty, to
quantitative measurement as they can be expressed in biophysical terms. There is a
tendency to express social indicators in such terms too, but with less success. There is
therefore a tendency to see sustainability only in biophysical terms.

Examples of sustainability indicators for a city and which reflect their origin in
other indicators are:

income per capita ratio for upper and lower deciles;
. solid waste generated/water consumption/energy consumption per capita;
. proportion of workforce in the employ of the top 10 employers;
. number of good air quality days/year;
. diversity and population of specified urban fauna (particularly birds);
. distance travelled on public relative to private transport per capita;
. residential densities relative to public space in inner cities;
. relative hospital admission rates for selected childhood diseases; and
. proportion of low birth weights among infants by income groupings.
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Boswell!® advocates a theoretical basis for indicators of sustainable development

based on our knowledge of sociology and ecology. He likens our stage of development
to that of a climax community within an ecosystem succession. He then presents sys-
tem attributes (energy use, community structure, life history, nutrient cycling, selec-
tion pressure and equilibrium) in terms of goals for sustainable communities. These
number 23 necessary but not sufficient conditions. Boswell evaluates these goals
against the indicators selected by Sustainable Seattle!® and the ranking that Hart?*® has
given over 500 indicators. Although an approach based on human ecology is clearly
appropriate, Boswell does concede that the communities themselves should deter-
mine the strategy and the indicators.

Whereas these are facets of sustainability, we must look beyond conventional
measures to include a sense of quality of life, well-being, belonging, relatedness, and
harmony. We may have to be prepared to accept semiquantitative and even qualitative
indicators.

Environmental and social indicators are rarely expressed as a single index. Never-
theless, there is some interest in developing a single index of sustainability based on a
weighting of a selection of economic, environmental and social indicators. Such an
index cannot possibly cater for response times that range from a few years (e.g. med-
ical intervention) to generations (e.g. global warming).
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Criteria for the Selection of Sustainability Indicators

The monitoring of sustainability is a long term exercise. As much as we would like the
criteria for selection and the indicators themselves to be appropriate over a long time
frame we are on a steep, and perhaps long, learning curve. We will need to be flexible,
for our ideas and preferences will change with time. The criteria and preferred indi-
cators could be different for the groups who will choose and use them. Expert systems
may be appropriate.

Professionals may prefer quantitative, and if necessary, complex criteria that are
amenable to rigorous statistical analysis. Some may wish to reduce a large group of
indicators to a single index of sustainability. Communities on the other hand may
prefer, or be prepared to accept, qualitative criteria and few indicators in the interests
of simplicity and direct relevance. If we exclude qualitative criteria because they are
not readily amenable to objective analysis we are likely to exclude some essential fea-
tures of sustainability.

There are many sets of criteria (e.g. Liverman,?' Sustainable Seattle). They range
from the simple (the efficiency, equity, integrity, manageability of Opschoor and
Rejinders)?? to the complex. Hart believes that the best measures may not have been
developed yet but suggests the following criteria:

1. multidimensional, linking two or more categories (e.g. economy and environ-
ment);

. forward looking (range 20—50+ years);

emphasis on local wealth, local resources, local needs;

. emphasis on appropriate levels and types of consumption;

. measures that are easy to understand and display changes;

. reliable, accurate, frequently reported data that are readily available; and

. reflects local sustainability that enhances global sustainability.
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Many of these criteria are short on human or social criteria, such as quality of life,
sense of safety and security, sense of relationship to others and our connectedness
with the Earth. A criterion that doesn’t appear to be mentioned is one that reflects the
degree of choice an individual has in an action. Most of us are locked into systems
of our own collective construction within the dominant paradigm, many of them
unsustainable, where the choice to be different can be socially, economically and pra-
ctically difficult. Examples include the use of solar radiation and rainfall upon one’s
own house, and the choice not to own a car. Much more sustainable actions could
result where the individual can make choices free of systemic pressure and economic
distortions.

Risk Analysis and Comparative Risk Assessment

As in all theatres of qualitative and insufficient or imprecise quantitative information
and uncertainty, where much is at stake and there may be several options for action,
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risk analysis can help in selecting the preferred, the least cost, and/or the least risk op-
tion. The poorer the information and the greater the uncertainty, the more risk analy-
sis may need to be used. At a time when we are confronted with a whole barrage of
different issues and problems with insufficient resources, a prior analytical stage has
emerged—that of comparative risk assessment. This technique ranks the issues/prob-
lems according to the urgency, cost and likelihood of success. The proceedings of a
conference to debate, and no doubt advance, the technique presents just as convincing
arguments against comparative risk assessment as it does for.?

Too often we argue we have insufficient information, or inappropriate informa-
tion, upon which to take sound objective action, particularly action affecting sustain-
ability. Yet in our hearts we know there are systemic functional deficiencies, both
within ourselves and in our organisations. Rather than make a personal, corporate or
political decision we call for more information, for more research. We prevaricate.
Too often that information or research adds to the uncertainty or controversy. Valu-
able time is lost and yet more unnecessary work is embarked upon. We know the dir-
ection our action should take even though we do not know precisely what it should
be. We lack the collective will to do so because we do not collectively address and own
the problem. Much publicly funded research and development is a surrogate for social
action. Many of the problems and solutions are neither technical nor entirely rational.
A new mythology needs to emerge and that may be sustainability.?* They are soluble
only through social action, where the populace as well as the technical experts become
informed on the issues and make informed recommendations to the decision makers.

Limitations of Measures of Sustainability

Even though we cannot define sustainability objectively and unambiguously, we should
not abandon or defer attempts to measure it. Even if we come to recognise that there
are other equally valid ways of learning, we have to start where we are, which is within
a highly reductionist, rational, material, and acquisitive world.

We can define limiting aspects of sustainability (e.g. the sustainable productive
capacity of a specific area of land, or the carrying capacity of the world) and trends in
the direction of sustainability (e.g. greater use of public transport, more equitable dis-
tribution of income) and choose indicators that are appropriate and meaningful. The
former would be thresholds below which we enter an unsustainable state. The latter
would be directions in which we need to move. Many in fact are really indicators of
unsustainability. Many debates and studies about the measurement of sustainability
do not define, or even derive a common understanding, about what is to be meas-
ured. The context of sustainability cannot be separated from its measurement.

We should acknowledge at the outset the limitations of quantitative measures and
that any measures are merely the finger pointing at the moon (a Zen saying). But we
must be on our guard to keep well clear of thresholds. Surplus ‘capacity’ may be a
spur to further inane growth and consumption. International trading in sustainability
units could mean we all arrive at global survival (not sustainability) together. Bio-
physical measures are really measures of how close we are to the carrying capacity of
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the Earth. Thus, biophysical measures are only indirect, partial and limiting measures
of sustainability.

Even though sustainability is about the quality and other intangible non-physical
aspects of life, that does not mean we may not be able to derive measures for them.
Just as biological indicators (e.g. trout) are now used to measure the quality of indus-
trial effluents, in addition to conventional chemico-physical indicators, we should be
able to derive parameters that measure how well we and the Earth are as we swim
around within the maelstrom of life.

Initiatives to Measure Sustainability

Sustainability indicators are being developed and applied at the grassroots level—the
communities themselves, e.g. Jacksonville, Pasadena, Seattle in the USA, and at th