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Paul Warren Turner

Constitutional Orders and Deforestation:
A Cross-National Analysis of the Humid Tropics

In this study, I explore the intermediary role of national political institutions in
the context of deforestation in the humid tropics. More specifically, I focus on those
institutions that shape the constitutional order—that is, the basic macropolitical
framework that defines a polity's most fundamental rules regarding political roles and
relationships. I give special attention to those rules that determine the locus of
policymaking authority and the accountability relationships that obtain between
politicians and citizens. [ hypothesize that open constitutional orders will suffer lower
levels of deforestation because such orders are more likely to be responsive to the
policy preference of peasant producers—the predominant occupational class in the
humid tropics—for a more diffuse distribution of landed property rights. Where the
distribution of landed property rights is more diffuse, fewer shifted cultivators (peasant
producers displaced to frontier regions) will be created and, therefore, the pressures to
clear tropical forest cover will be less pronounced.

To examine this hypothesis, I conduct a statistical analysis of fifty-eight (58)
countries 1n the humid tropics using data from the period 1976-1990. Because of the
presence of several influential cases in the data set, I employ robust regression
methods, supplemented with bootstrap methods. To probe the potential fragility of the
relationship between constitutional openness and tropical deforestation, I also perform a
sensitivity analysis. This consists of the estimation of various alternative model
specifications, controlling for additional factors that existing theory suggests are also
important in explaining cross-national variation in tropical deforestation levels. The
results of the analysis reveal that the relationship between constitutional openness and
tropical deforestation levels is consistently in the hypothesized direction, and generally
within the limits of conventional levels of statistical significance.

Among the important conclusions of the study are that tropical deforestation
processes are inextricably linked to landed property rights struggles within tropical
countries and that national political institutions matter in determining the outcomes of
such struggles.
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CHAPTER ONE

INTRODUCTION

Justification of the Studv

The problem of tropical deforestation has proven to be one of the most divisive
transnational issues of our time. Contentious debates over its causes and possible
solutions have revealed deep cleavages along several distinct dimensions: North-South;
traditional-modern; male-female; rich-poor; rural-urban. These debates have been
waged at international conferences, on the floors of national legislatures, in scholarly
books and journals, and in numerous popular media outlets. At least in terms of public
attention, then, the problem of tropical deforestation has not suffered from neglect.

Given the amount of attention that the problem of tropical deforestation has
already received, one might reasonably ask what new knowledge yet another study of
tropical deforestation might produce. Indeed, this type of question should be asked of
any prospective research endeavor: What meaningful insights will this research uncover
that previous efforts have left untouched?

To answer this question in the context of this study requires that I first provide
a brief overview of the literature that has evolved to explain the incidence of tropical
deforestation. Typically, works on tropical deforestation make the distinction between
proximate and underlying causal mechanisms (e.g., Rowe, Sharma, and Browder 1992:
34-40; Grainger 1993: 17-18). Proximate causes are the immediate causes of
deforestation—the alternative land uses to which forested lands are put or the physical
activities that lead directly to forest loss. The most commonly cited proximate causes of
deforestation are clearing for agriculture (both shifting and permanent), logging
activity, fuelwood gathering, clearing for pasture, mining activity, and clearing for
large development projects (Williams 1989: 189-193; Amelung and Diehl 1992: 15-21;
Myers 1992a: 91-185; Park 1992: 43-80; Rowe, Sharma, and Browder 1992: 34-36;
Grainger 1993: 49-68).

Because the proximate causes of tropical deforestation are relatively well
established, the tropical deforestation literature has shifted in recent years to focus on
the underlying causes—that is, the indirect, or secondary, mechanisms that lead
individuals to clear forested lands for agriculture, timber, fuelwood, pasture, mineral
deposits, and development projects. Explanations concerning the underlying causes of
tropical deforestation are generally subsumed under one of three categories: (1) neo-
Malthusian explanations; (2) neoclassical explanations; and (3) dependency/world-
systems explanations (Stonich 1993: 21-25; Jolly 1994: 63-78; Browder 1995: 124-
125). While adherents of the neo-Malthusian perspective point to increasing population
pressures in tropical countries as the underlying cause of forest loss, proponents of the
neoclassical position cite the absence of well-functioning markets in tropical
countries—markets that would yield clearly defined property rights and, thereby, create
incentives to conserve—as the key factor underlying the clearance of tropical forest
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cover. In contrast to these two "inward-looking" approaches, dependency and world-
systems explanations underscore the disadvantaged position that tropical countries
occupy in the world economy, a position from which they exercise only marginal
control over their economies and, consequently, over the disposition of their natural
Iesources.

The purpose of this study is not to attempt to resolve the debate over which of
these three perspectives is "the best" at explaining tropical deforestation. Because
tropical deforestation is such an inherently complex problem, any effort to distill one,
and only one, theoretical approach from the explanatory brew would almost certainly
result in more obfuscation than illumination. The contribution that I seek to make,
rather, is to accent the role of yet another set of factors that have heretofore been
largely neglected in the explanatory literature on tropical deforestation—national
political institutions. As I conceptualize the role of national political institutions in the
context of this research, such institutions act as mediating forces between the
underlying and proximate causes of tropical deforestation. Thus, it is my contention
that rising population pressures, market failures, and expanded contacts with the world
economy need not—and do not—lead deterministically to higher levels of tropical
deforestation. Rather, the impact of these factors on tropical forest land-use outcomes
(i.e., the proximate causes) is filtered through the prevailing national political
institutions of individual tropical countries.

The impact of these factors on tropical forest land-use outcomes is filtered most
importantly, I maintain, by the institutions operative at the constitutional level of
analysis. At the constitutional level:

...one is concerned with basic questions of why human beings have recourse to
political institutions, and what options are available.... The constitutional level
of analysis has a fundamental role in clarifying the design of structural
arrangements that apply to the play of the games of politics. The play of a
game is determined by the rules of the game; and the rules establishing the
terms and conditions of governance are constitutional in character. The
constitutional level of analysis, then, informs the operational level of analysis of
who gets what, when, and how. (V. Ostrom 1982: 237)

The importance of this last point can not be emphasized enough: "The constitutional
level of analysis ... informs the operational level of analysis of who gets what, when,
and how." Thus, the constitutional order—tentatively defined as the general character
of the rules establishing the terms and conditions of governance—has a significant
impact on how a polity distributes, and redistributes, its resources among its members.
To begin to appreciate the importance of constitutional orders for the study of
tropical deforestation, it is important to understand the "who, what, when, and how" of
the tropical country political economy. The chief point to be made in this regard is that
the vast majority of tropical countries are less-developed countries (LDCs) (Kamarck
1976: 3-12; Ooi 1983: 1-2; Baker 1993: 6-10). For the purposes of this research, this
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fact has two major implications. First, economic production in tropical countries is
typically based on a large primary sector, usually agriculture (Nafziger 1990: 64-67).
Thus, land is often the dominant factor of production in tropical country economies.
Second, the bulk of tropical country populations are located in rural areas and consist
primarily of peasant producers who rely upon land and the resources that it sustains for
their subsistence needs and limited commercial activities (ibid.). Historically, this
central location of land in the productive activities of LDCs has also meant that it has
been the focal point of conflict, a point lucidly recognized by Prosterman and
Riedinger:

Land is the chief source of livelihood, security, and status for most people in
the less developed countries. In Asia and Africa about 70 percent of the
population are still rural; in Asia an estimated 56 percent of the entire
population, and in Africa 61 percent, still make their living from the land. In
the world as a whole there are still well over 400 million agricultural families,
constituting very nearly half of our planet's population. Thus, it should not be
surprising that in many societies the principal subject of grievances and the
principal occasions for blame should be land-related; specifically, that a very
high proportion of the most violent twentieth-century civil conflicts should have
occurred in situations where a substantial percentage of the population were
blocked, by human agents, from having a secure and remunerative relation with
the land they tilled. (1987: 10)

Indeed, the modern history of tropical country political economies with regard
to the control of landed resources is essentially one of "blockage." In general,
participation in the decisions affecting the use of landed resources has been limited to
urban-based actors, namely domestic and transnational producers and their central
government patrons who supply them with favorable government policies (e.g., timber
concessions, agricultural subsidies, mineral rights) in exchange for their political
support (e.g., Lipton 1977; Bates 1981). To expand and consolidate their stores of
landed resources, thereby maintaining the enticements they are able to offer their
political clients, central government politicians have actively—and often
violently—excluded peasant producers from the policymaking process. Thus, over
time, control over landed resources has become increasingly concentrated in the hands
of central government politicians and their clients, most often at the expense of peasant
producers.

Thus, tropical country political economies are marked by a fundamental tension:
the majority of tropical country populations consists of peasant producers located in
rural areas, drawing their subsistence needs from the same landed resources that central
government politicians seek to acquire for use as political patronage. Given such
structural conditions, the proclivity for conflict between these two groups of actors is
obvious.



Yet, while tropical countries share many of the structural conditions that give
rise to conflicts over landed resources, they clearly differ in how they resolve such
conflicts. Though most tropical countries follow the general pattern of central
governments resolving land-use conflicts in favor of their urban-based political clients,
there are instances where peasant producers do prevail. It is my position that this
variation can be explained by the relative openness or closure of tropical country
constitutional orders. And, it is upon this basis, as I will argue in subsequent chapters,
that we can account for additional variance in the levels of deforestation across the
humid tropics beyond that explained by neo-Malthusian, neoclassical, and
dependency/world-systems explanations alone.

Scope of the Study

As the subtitle of this study indicates, it is an analysis of the humid tropics.
More specifically, it is an analysis of the humid tropics undertaken at the level of the
nation-state. Thus, the study is bounded in terms of the political unit it takes as its
focus and the ecological zone from which these political units are drawn for purposes
of analysis. My decision to delimit the analysis at the level of the nation-state,
however, is not meant to convey that this is the only valid level of analysis at which
studies of deforestation might be undertaken. To the contrary.

Following Blaikie and Brookfield (1987: 64-83), Turner, Moss, and Skole
(1993: 49-51), and Lambin (1994: 14-16), the approach I take here derives its
inspiration from the belief that there is no one "correct" scale or level of analysis for
analyzing land-use processes, generally, or deforestation processes, more specifically.
Rather, there are multiple scales or levels of analysis at which researchers might
reasonably focus their analyses, depending upon the specific nature of the research
question being addressed. The decision here to focus at the level of the nation-state is
driven by the hunch that differences in constitutional orders—differences of particular
salience at the level of the nation-state—are linked to variations in the levels of
deforestation observed across nation-states. '

The analysis is also delimited to focus exclusively on the tropics, or, more
specifically, the humid tropics, an ecological zone located within the broader tropical
region bounded by the Tropics of Cancer and Capricorn at twenty-three degrees north
latitude and twenty-three degrees south latitude, respectively. The decision to focus the
analysis on the humid tropics is driven by the two predominant forest types found
within this zone: tropical rain forest and tropical moist deciduous forest, collectively
referred to as tropical moist forest (Grainger 1993: 29). It is the loss of tropical moist
forest over the last twenty years that has raised the greatest concern within the global
scientific community, primarily because of its implications for such concerns as the
conservation of biological diversity and climate change. The choice to focus on the
humid tropics, then, is a reflection of the desire to make a timely contribution to the
understanding of deforestation processes in that ecological zone where the global
consequences of deforestation appear to be the most serious.?
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Organization of the Study

Having provided a general overview of the concerns and parameters of this
study, I now provide a thumbnail sketch of how this study will be carried out. In
chapter 2, I begin to set the stage for my study of the relationship between
constitutional orders and tropical deforestation through discussions of the ecological
and economic attributes of tropical forest resources, the magnitude of contemporary
tropical deforestation, and the consequences of tropical deforestation. In chapter 3, 1
survey the proximate causes of tropical deforestation and provide a directed review of
the various explanations (i.e., underlying causes) of tropical deforestation advanced by
other authors. The review is directed in the sense that I only include those
explanations amenable to analysis at the level of the nation-state, the operative unit of
analysis in this study. While this approach necessarily entails some exclusion, it is
helpful in maintaining a greater sense of continuity throughout the study.

The purpose of chapter 4 is to illuminate the political economy of tropical
deforestation. I start with the elaboration of a "composite sketch" of the tropical
country political economy. Highlighting the more salient features of this sketch, I then
attempt to demonstrate that distortions in the landed property rights regimes of the
contemporary humid tropics lie at the heart of the tropical deforestation problem. In
chapter 5, I advance the claim that constitutional orders are pivotal in determining the
magnitude of these distortions. More specifically, I assert that a more open
constitutional order can act as an important hedge against such distortions; based upon
this assertion, I hypothesize that more open constitutional orders are conducive to
lower levels of tropical deforestation.

In chapter 6, I undertake a cross-national statistical analysis of fifty-eight
countries in the humid tropics over the period 1976-1990. Before carrying out the
analysis, however, I first engage several methodological points, including the general
merit of cross-national statistical research and the merit of cross-national statistical
research for the study of tropical deforestation. I address these points not to simply
rehash what others have said, but to offer my beliefs about what cross-national
statistical methods bring to the study of land-use change processes such as tropical
deforestation. I also speak to the limitations of the data that I use in the analysis, most
notably the tropical deforestation data. After acknowledging the limitations of these
data, I then discuss why I believe that an analysis including these data remains a
worthwhile endeavor. Following these methodological discussions, I then present the
analysis and discuss the general findings.

Finally, in chapter 7, I synthesize the central propositions and findings of the
study in the context of three scholarly literatures and offer suggestions for further
research.



Endnotes

1. For a representative sampling of studies of deforestation in tropical/developing countries
undertaken at the subnational level, see Southgate, Sierra, and Brown (1991); Kummer
(1991); Chakraborty (1994); Lombardini (1994); Panayotou and Sungsuwan (1994); Reis and
Guzman (1994); Chomitz and Gray (1995); Krutilla, Hyde, and Barnes (1995); and Cropper,

Griffiths, and Mani (1997).

2. Studies containing cases from non-tropical latitudes include Deacon (1994) and Shafik
(1994).




CHAPTER TWO
TROPICAL FOREST RESOURCES AND TROPICAL DEFORESTATION

The central purpose of this chapter is to introduce the problem of tropical
deforestation. In order to address the problem of tropical forest loss knowledgeably, it
is first necessary to become better acquainted with the resource itself. Thus, I devote
the initial section of this chapter to a general overview of tropical forest resources,
placing special emphasis on their ecological complexity and fragility. In the second
section, I consider the magnitude of contemporary tropical forest loss, highlighting the
fact that the current episode of tropical deforestation, while certainly not the first in
human history, is unprecedented in its magnitude. Finally, I discuss the consequences
of tropical forest loss, concentrating primarily on the environmental, economic, and
social effects.

Tropical Forest Resources

My aim in this section is to provide a general overview of tropical forest
resources, focusing chiefly on the ecology of tropical forests; my aim is not to make
the reader an expert in tropical forest ecology. Those interested in detailed, yet
accessible, expositions of tropical forest ecology would do well to consult Whitmore
(1990: 9-152), Caufield (1991: 44-81), Myers (1992a: 21-88), or Park (1992: 1-30).
In contrast to these more exhaustive treatments of the subject, my intent here is simply
to familiarize the reader at a general level with the defining characteristics of tropical
forest resources and to accent their ecological complexity and fragility. The first two
parts of this section, therefore, are dedicated to these two topics. In the third and final
part of the section, I shift the focus from ecology to economy, introducing tropical
forest resources as economic goods that are used, managed, and often abused, by
disparate groups of human agents in pursuit of disparate sets of goals.

Defining and Locating Tropical Forests'

As indicated by the title of this study, this is a study of constitutional orders and
deforestation in the humid tropics, an ecological zone located within the broader
tropical region bracketed by the Tropics of Cancer and Capricorn. The humid tropics
form a belt straddling the equator marked by high rainfall and moderately high
temperatures throughout the year. The large amounts of rainfall, generally averaging
1,800 to 4,000 millimeters (mm) per year, result from the ascent of warm moist air at
the meeting of the two sets of trade winds that flow toward the equator from the
subtropical latitudes (30-40° North and South). The fairly even distribution of solar
radiation during the year assures constantly high temperatures with little
variation—mean monthly temperatures are generally 24-28° Celsius and never fall
below freezing. In terms of continental coverage, the humid tropics extend over parts
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of Central and South America, Africa, and Asia, as well as islands in the South China
Sea and the Pacific Ocean.

Yet, the humid tropics are not homogenous. One simple ecological division of
this zone would be into permanently humid and seasonal regions. Tropical rain forest
is found in the permanently humid tropics, the region closest to the equator where
rainfall is distributed fairly uniformly throughout the year. The seasonal humid tropics
may receive the same (or even more) annual rainfall but have a distinct dry season (60
mm of rainfall per month or less) that promotes the growth of tropical moist deciduous
forest. This forest type features a prominent component of leaf-shedding deciduous
trees and is also known as "monsoon forest," owing to the link made in Asia between
rainfall seasonality and monsoon winds.

These two dominant forest types of the humid tropics—tropical rain forest and
tropical moist deciduous forest—are referred to jointly as tropical moist forest
(Grainger 1993: 29). In terms of their global importance, it is the loss of tropical moist
forests in recent years that has generated significant concern within scientific and policy
circles, due primarily to the attendant implications for climate change and the loss of
biological diversity (Myers 1992a, 1992b, 1994; Salati and Nobre 1992; Sharma 1992;
Grainger 1993; Ramakrishna and Woodwell 1993). And, it is because of this concern
that I focus the present analysis on the humid tropics and the tropical moist forests that
they contain. In the text, however, I will use the phrases "tropical forest," "tropical
forest resources," "tropical forest ecosystems,"” and "tropical moist forest”
interchangeably; for the purposes of this study they are synonymous. This usage is not
meant to mislead or misinform, but rather to enhance the study's readability.

In table 2.1 below, I provide regional figures for tropical moist forest cover, by
constituent forest type, for the year 1990. Summing the totals of the two constituent
forest types, we see that the Latin America/Caribbean region contains the majority of
the remaining tropical moist forest cover (748 million hectares; 57 percent of total
tropical moist forest cover), followed by Africa (338 million hectares; 26 percent) and
the Asia/Pacific region (219 million hectares; 17 percent).

In table 2.2, I shift the level of resolution down one notch to focus at the
country level, listing the five countries with the most expansive tracts of tropical moist
forest in 1990. The leader in this category is Brazil, containing some 489 million
hectares of tropical moist forest, followed by Zaire (105 million hectares), Indonesia
(97 million hectares), Peru (52 million hectares), and Colombia (51 million
hectares). Taken together, these five countries constituted 61 percent of global tropical
moist forest cover in 1990, with Brazil alone accounting for 37 percent of the global
total.



Table 2.1. Tropical Moist Forest Cover by Region - 1990

Region Tropical Moist Forest
Tropical Rain Forest Tropical Moist Deciduous Forest
Millions of Percent of Millions of Percent of
Hectares Total Hectares Total

Africa 87 12 251 43
Asia/Pacific 177 25 42 7
Latin America/ 454 63 294 50
Caribbean

Source: Food and Agriculture Organization (1993: tables 7a-7c).

Table 2.2. Top Five Countries in Tropical Moist Forest Cover - 1990

Source: Food and Agriculture Organization (1993: tables 7a-7c).

I'ropical Forest Ecology?

(millions of hectares)
Country Tropical Moist Forest
Tropical Rain Forest Tropical Moist Deciduous Forest

Brazil 292 197

Zaire 60 45

Indonesia 94 3

Peru 40 12

Colombia 47 4

Having provided a broad overview of the defining qualities of tropical moist
forest and its geographic incidence across the tropical latitudes, I now turn to the
subject of tropical forest ecology. As suggested at the outset of this chapter, my

purpose here is not to delve into the minutia of tropical forest ecology. Rather, my aim
is to instill in the reader a general awareness of the ecological complexity and fragility
of tropical forest resources. Awareness of these attributes is a prerequisite of sorts for
chapters 4 and 5, where I discuss the implications of politically marginalizing those
often most cognizant of these attributes—long-established peasant producers in tropical
forest areas.



Ecological Complexity

Probably the most notable characteristic of tropical forest ecosystems is the vast
number of plant and animal species that they support. According to one estimate,
tropical forests, though comprising only 7 percent of the Earth's land surface, contain
between two and four million of the planet's five to ten million plant and animal
species (Myers 1992a: 50). Comparisons at lower levels of resolution are no less
striking. The richest tropical forest region, Amazonia, is believed to support at least
30,000 different species of plants, compared to only 10,000 in all of temperate South
America (ibid.). To illustrate this point at a still lower level of resolution, Grainger
(1993: 147) uses the example of the island of Britain and the small country of Brunei,
located on the northwest tip of the island of Borneo: though Brunei is only one-fortieth
the size of Britain, it contains some two to three thousand native tree species compared
to Britain's thirty-five.

One important by-product of the high species diversity of tropical forests is the
complex web of interactions that connects the resident plant and animal species. To
use a mechanical metaphor, the high species count means that there are an inordinately
large number of "moving parts” in a tropical forest, each linked together by an even
more staggering number of "pulleys” and "levers.” The complexity of tropical forest
ecosystems is a feature that continues to impress even long-time students of tropical
forest ecology:

However hard it is for me to visualize the scale of biological richness in a
tropical forest, I find it far more difficult to imagine the complexity of
interactions between plants and animals, and between them and their physical
environs. After all, if there are 1,000 species within one particular square
kilometer of forest, their relationships with each other—their comings and
goings, their incessant encounters with associates and enemies—certainly
number tens of thousands of interactions, probably hundreds of thousands,
possibly many more. (Myers 1992a: 69)

One of the more noteworthy manifestations of the complexity of tropical forests
is the process of nutrient cycling (Myers 1992a: 75-79; Park 1992: 21-23). Despite
being generally characterized by old and highly infertile soils (see table 2.3 below),
tropical forests are highly productive habitats. The explanation of this paradox lies in
the highly adapted forms of nutrient cycling that have evolved over long periods of
stability in tropical forest ecosystems. Unlike temperate forests, where most of the
nutrients released from decaying plant and animal material are stored within the soil
and then made available to growing plants, most of the nutrients in tropical forest
ecosystems are held in the living tissues of the vegetation itself (Jordan 1985).
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Table 2.3. General Distribution of Main Soil Types in the Humid Tropics
(% of total land area)

General Soil Grouping Africa Asia Latin America | Total Humid
Tropics

Acid, infertile soils (Oxisols and 56 38 82 63

Ultisols)

Moderately fertile, well-drained soils 12 33 7 15

(Alfisols, Vertisols, Mollisoils,
Andepts, Tropepts, Fluvents)

Poorly drained soils (Aquepts) 12 6 6 8
Very infertile sandy soils (Psamments, 16 6 2 7
Spodosols)

Shallow soils (lithic Entisols) 3 10 3 5
Organic soils (Histosols 1 6 — —

Source: National Research Council (1982: 50).

Given the general infertility of soils in tropical forest ecosystems, it is
"inefficient" for forest organisms to allow nutrients to stay in the soil. Evolutionary
processes have responded by developing a virtually leak-proof system for cycling
nutrients through the ecosystem. When the main source of nutrients—rainfall—hits the
forest canopy, it can bring with it three kilograms of phosphorous, two kilograms of
iron, and ten kilograms of nitrogen per hectare per year (Falkenmark and Lindh 1976).
The multilayered structure of the forest then serves to filter out nutrients from the
rainwater as it makes its way toward the forest floor, a process in which epiphytes
(i.e., herbaceous plants living on forest trees) such as lichens and bryophytes play a
central role.

On the forest floor itself exist still more nutrient-conserving mechanisms. Tree
roots, some of which extend 100 meters along the surface of the ground, form a
network that can be three times as dense as it would be in a temperate forest. Some
roots even emerge from the soil to climb up the tree trunks in order to capture nutrients
before they enter the soil. The root mat, as much as thirty centimeters thick, is
extraordinarily efficient at absorbing nutrients washed into the soil, whether from
rainfall or rotting vegetation. One field experiment in southern Venezuela showed that
when calcium and phosphorous were sprinkled on these root mats, nutrient recycling
was over 99 percent efficient (Stark and Jordan 1978).

Closely associated with the root mats are fungus-root combinations known as
mycorrhizae. These micro-organisms, together with their associated bacteria, are
essential to the health of many tropical trees in that they are the main conduits through
which tree roots recover phosphorous, zinc, copper, molybdenum, and other minerals
from the leaf litter on the forest floor. Mycorrhizae grow on or near the surface layers
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of the feeder roots of plants, where they work in close symbiotic relationship with their
plants hosts. By colonizing the roots, the fungi enhance the functioning of root
systems. They not only enable plants to absorb more minerals from the soil, but also
help them to resist root pathogens, to withstand drought, and to tolerate other adverse
conditions. In return for this support, the fungi obtain energy from their plant hosts in
the form of fixed carbon.

Ecological Fragility

The highly efficient recycling of nutrients within tropical forest ecosystems has
two main consequences: recycling is rapid, and only small quantities of mineral
nutrients are available in the forest soils at any given time. The management
implications of these realities are straightforward, if not always recognized (Park 1992:
23). Given the general infertility of tropical forest soils, plans to clear tropical forest
lands for intensive farming make little sense. Such designs fail to recognize the
inherent complexity of tropical forest nutrient cycles and the essentially unproductive
nature of most tropical soils. When tropical forest lands are cleared, tropical soils are
badly damaged through exposure to sun and rain and through the resulting scarcity of
dead organic material necessary to sustain them. Thus, forest clearance has direct
effects on the recycling of nutrients: the limited stock of nutrients are quickly leached
out, the sun-baked soils develop hard and impenetrable crusts, and valuable topsoil is
eroded by rainfall and surface runoff. The net result is that the fertility of cleared areas
is rarely sustained for more than a few years, after which time the soils quickly become
barren and economically worthless.

Yet, despite the long-standing awareness of the basic infertility of tropical forest
soils, the historical record is surprisingly rich with examples of agricultural projects
whose designers believed their plans would somehow be excused from the ecological
realities of tropical forest environments. Hecht and Cockburn (1990: 97-99, 129-132),
in their study of the historical development of the Brazilian Amazon, cite the failed
projects of United States industrialists Henry Ford and Daniel Ludwig as two of the
more notable exemplars of this general pattern.

Though also plagued by acute labor problems, the efforts of Henry Ford in the
1930s to establish rubber plantations in the Amazonian state of Para were fated in large
part by inhospitable soils and ignorance of tropical-tree defense mechanisms.

Oblivious to the fact that the considerable distances between trees of the same species
were evolved defense mechanisms against the spread of diseases and pests, Ford and
his team persisted with their plans to plant rubber trees in close proximity to one
another. Once the canopies of the young trees began to close upon each other, the
trees were soon decimated by disease. Even relocation to more fertile soils and the
importation of disease-resistant grafts and clones from Sumatra and Liberia could not
save the project. In all, fifty-three introductions of grafts and clones turned out to be
susceptible to disease. Finally, in 1945, after an overall investment of nearly $10
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million dollars, Henry Ford sold his assets in Pard to the Brazilian government for
$500,000.

More ambitious in both scope and expense, the project begun in 1967 by
shipping magnate Daniel Ludwig was marked by many of the same problems that beset
Ford. Ludwig's plan in buying approximately 1.2 million hectares in northern Para
was to raise plantations of a fast-growing East Indian tree known as Gmelina arborea,
in anticipation of a future shortage of wood fiber. Ludwig's scheme also included the
world's largest rice plantation, mining and livestock operations, and planned
communities for workers. However, much like Ford's project, things went wrong
from the start. The bulldozers used for clearing forest scraped off precious topsoil and
most of the seedlings of Gmelina failed. Laborers had to be hired to replace the
bulldozers, resulting in vastly increased costs and an annual labor turnover rate of 200
to 300 percent. By mid-1970, less than a quarter of the anticipated 100,000 hectare
plantation had been planted and yields were up to 50 percent below
projection—Gmelina did very poorly on the sandy soils where it had been ignorantly
planted. Over the course of the project, the only profitable operation was a kaolin
mine inadvertently discovered on the property. By the early 1980s, the project, into
which Ludwig had invested some $750 million, was in ailing health. Denied clear title
to the property and a guarantee to back the purchase of a second pulp mill by the
Brazilian government, Ludwig finally sold his holdings to a consortium of twenty-
seven companies for $280 million in 1982.

As these examples demonstrate, the economic costs of projects conceived by
those with little knowledge of tropical ecology can be quite consequential. Yet, these
projects have profound environmental costs as well. As I will show later in this
chapter, the deforestation associated with such projects has been linked to deleterious
environmental outcomes at local, national, regional, and global levels. And, as I will
suggest in chapters 4 and 5, such projects are more likely to arise in settings that
marginalize peasant producers long established in tropical forest areas, thereby
excluding both their preferences and ecological knowledge from the policymaking
process.

[he Economic Attributes of Tropical Forest Resources

Having provided a thumbnail sketch of the ecological qualities of tropical forest
resources, I now turn to a brief analysis of their economic attributes. More
specifically, I examine tropical forests as economic goods that provide a wide range of
products to a wide range of users across multiple spatial and temporal scales. If the
previous few pages gave the reader at least some appreciation of the ecological
complexity of tropical forests, the next few pages will hopefully give the reader a
comparable appreciation of the complexity of these resources from an economic
perspective.

I begin by highlighting the many resident users of tropical forest resources.
According to Ascher (1995: 12-13), these users include: timber cutters; fuelwood
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gatherers in countries as diverse as India and Nigeria; xate palm gatherers in
Guatemala who sell these fronds for use in floral arrangements; resin tappers in
Honduras; durian fruit gatherers in Indonesia; rubber tappers in the Amazonian
countries and Southeast Asia; tourist guides in Costa Rica; game hunters in Liberia;
Brazil nut gatherers in Brazil and Peru; herders who rely upon forest areas for fodder;
and cassava (or manioc) growers in many African, Asian, and Latin American
countries who raise their crops among forest trees. Thus, the economic products that
tropical forests provide are by no means limited to tropical timber alone (Panayoutou
and Ashton 1992). Indeed, the broad assortment of products that tropical forests
provide constitute the backbone of many tropical country subsistence economies
(Ascher 1995; Barraclough and Ghimire 1995).

Yet, the users of tropical forests are not confined to the forested areas of
tropical countries. Individuals living in the world's temperate and boreal zones are
voracious consumers of tropical timber, tropical foodstuffs, and tropical spices, as well
as numerous pharmaceuticals derived from plants indigenous to tropical forests (Myers
1992a: 189-246). In fact, according to one estimate, up to twenty-five percent of all
prescribed drugs in the United States are derived from tropical forest plants (Park
1992: 89). Moreover, temperate and boreal residents are "consumers" of the regional
and global climate systems to which tropical forests contribute. Insofar as tropical
forests participate in regional and global carbon cycles through the process of carbon
sequestration (Houghton 1992; Heimann 1993; Faeth, Cort, and Livernash 1994; Apps
and Price 1996), individuals in temperate and boreal zones can be looked upon as
consumers of the stable climate regimes that tropical forests help to maintain.

From an economic goods perspective, then, tropical forests exhibit the attributes
of both common-pool resources and public goods. Insofar as tropical forests house
such products as timber, fruits, resins, and medicinal plants, tropical forests are
illustrative of common-pool resources (CPRs), a class of goods distinguished by their
difficulty of exclusion and high level of subtractability (E. Ostrom, Gardner, and
Walker 1994: 6-7). Absent a sturdy fence or vigilant monitoring presence, both costly
options in the tropical country setting, it is generally difficult to exclude individuals
from accessing tropical forests and the products they contain. Additionally, the fruit
that one user takes from the forest is "subtracted” from the forest stock, and is thus
unavailable for consumption by others.

In their contribution to the regulation of regional and global climate regimes,
tropical forests embody the attributes of public goods, a class of goods from which,
like CPRs, exclusion is difficult, but which, unlike CPRs, exhibit a low level of
subtractability. Thus, it is difficult, if not impossible, to exclude individuals from
consuming the climate services provided by tropical forests; however, the consumption
of these services by one user does not prevent others from also consuming these
services.

The fact that tropical forests exhibit the attributes of both CPRs and public
goods makes these resources inherently difficult to manage. E. Ostrom (1990) and E.
Ostrom, Gardner, and Walker (1994) argue that because of the innate differences
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between these two classes of goods, their sustainable management requires different
sets of management arrangements. Indeed, managing CPRs strictly as public goods, or
vice versa, can frequently lead to resource exhaustion, the generation of significant
negative externalities, or both.

Adding to the difficulty of sustainable tropical forest management are the
multiple time horizons encountered in tropical forests. While many non-timber forest
products such as fruits, spices, and medicinal plants are collected annually, the
maturation of valuable tropical timber species can take anywhere from twenty to
seventy years (Panayotou and Ashton 1992: 97). And, though in principle, timber and
non-timber forest products can exist side by side in the forest, harvesting biases toward
the slower maturation rates of tropical timber have generally decreased the availability
of those non-timber products that provide crucial, and more frequent, inputs to tropical
country subsistence economies (ibid.: 96-97).

Whether tropical forests are managed as common-pool resources, public goods,
or a balanced combination of the two, and whether tropical forests are harvested for
their full range of products or for timber alone are inherently political questions.
According to Panayotou and Ashton (1992: 4-6), the rule of thumb that most tropical
country governments have used to resolve these questions has been to look upon
tropical forests either as repositories of tropical timber or as land to be cleared for
agricultural cover. Thus treating tropical forest resources as two-dimensional rather
than multi-dimensional-resources, tropical country governments have severely
undervalued tropical forests, which, in turn, has lead to excessive deforestation. In
chapters 4 and 5, I explore in greater detail the reasons behind the tropical country
government tendency to undervalue tropical forest resources. In the next section of this
chapter, I review the extent of the tropical deforestation witnessed in recent years, due
in large part to this penchant of tropical country governments for undervaluing their
forest resources.

I'he Magnitude of Tropical Deforestation

Estimating the extent of tropical forest loss has been the subject of much interest
and much controversy in recent years. After all, the perceived scale of the problem
largely determines how forcefully, or timidly, policymakers will respond to the
problem. Furthermore, it is not inconceivable that policymakers wishing to downplay
the significance of deforestation will underestimate its magnitude. For example, in the
early 1980s, the Philippine government claimed that 58 percent of its land area was
covered by tropical forest; yet, satellite imagery later showed the figure to be closer to
38 percent (Park 1992: 37). And, while greater reliance upon satellite technologies
should help to mitigate the politicization of deforestation estimates in the future, the
current limitations of satellite technologies are significant enough to make the self-
interested interpretation (i.e., politicization) of deforestation estimates a continuing
possibility (Park 1992: 36-39; Grainger 1993: 140-144).
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Despite these limitations, deforestation researchers have made progress in
recent years in their effort to quantify both the extent and rate of tropical forest loss.
Probably the most noteworthy project in this regard is the Food and Agriculture
Organization's (FAO) Forest and Resources Assessment 1990: Tropical Countries
(Food and Agriculture Organization 1993). Drawing upon data derived from satellite
imagery, forest inventories, and statistical models, the FAO report provides
deforestation estimates at global, regional, and national levels. Below, I briefly review
the global and regional estimates; in chapter 6, I examine the national estimates in the
context of a cross-national statistical analysis of the relationship between constitutional
orders and deforestation.

Table 2.4 below provides a summary look at deforestation in the humid tropics
during the period 1981-1990. In terms of total area deforested, the Latin
America/Caribbean region experienced the greatest deforestation (51.265 million
hectares), while Africa (27.171 million hectares) and the Asia/Pacific region (28.187
million hectares) were roughly equal in the levels of forest loss that each endured. In
terms of relative forest loss, however, the Asia/Pacific region witnessed the greatest
decline, losing 11.4 percent of its tropical moist forest over this ten-year period.
Africa and the Latin America/Caribbean region, by comparison, lost 7.4 and 6.4
percent, respectively. From a global perspective, the total amount of tropical moist
forest loss for the 1981-1990 time period was 106.623 million hectares, or roughly
10.7 million hectares annually over these ten years.

Table 2.4. Deforestation in the Humid Tropics by Region, 1981-1990

Region Tropical Moist Forest

Area Deforested (millions of hectares) Deforestation Rate (%)
Africa 27.171 7.4
Asia/Pacific 28.187 11.4
Latin America/ 51.265 6.4
Caribbean

Source: Food and Agriculture Organization (1993: tables 8a-8c).

How do these figures generated to estimate the magnitude and pace of
deforestation in the humid tropics during the 1980s compare with those from earlier
time periods? Unfortunately, because of differences in definitions, geographical
coverages, and data-collection technologies, inter-temporal comparisons across
estimation efforts are problematic (Park 1992: 35; Grainger 1993: 126-133). What can
be said, however, is that tropical deforestation has accelerated rapidly since the turn of
the century and particularly rapidly since 1945 (Myers 1992a: 14; Park 1992: 34).
According to a 1982 FAO report (Food and Agriculture Organization 1982), half of the
world's tropical forests have been lost just since 1950. The biggest relative losses have
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been in Central America (66 percent) and Central Africa (52 percent), though South
America and Southeast Asia have each lost over a third (37 percent and 38 percent,
respectively). According to Myers (1992a), this relatively recent episode of tropical
deforestation represents the fastest land-use change of its scale in human history.

The Consequences of Tropical Deforestation’

What, then, are the consequences of tropical forest loss? In this section, I
elaborate upon the effects of tropical deforestation, focusing primarily on the
environmental, economic, and social repercussions. I employ this tripartite division
not to mask the fact that, in reality, there is much interaction between these
consequences, but to make their presentation more accessible to the reader.

Environme

The environmental consequences of tropical deforestation can themselves be
broken down into three categories: (1) the loss of local environmental services; (2) the
loss of biological diversity; and (3) regional and global climate change. Below, I
discuss of these consequences in turn.

Loss of Local Environmental Services
Soil Changes

One of the main by-products of tropical deforestation at the local level is the
damage done to tropical forest soils through the agents of nutrient loss and soil erosion.
As mentioned above, tropical forest soils are inherently nutrient-poor to begin with.
Once crops are planted on cleared soils, soil fertility declines by even greater orders of
magnitude. One field study conducted bv Hecht (1980) showed pronounced drops in
concentrations of phosphorous, calcium, and magnesium upon clearing tropical forest
for pasture.

Soil erosion can have an even more profound effect on tropical forest
environments. A serious side-effect of deforestation in all environments, soil erosion is
particularly acute where levels of rainfall are high—as in tropical forest environments.
Under tropical forest cover, various factors serve to minimize soil erosion: the tight
and multi-layered canopy cover of tropical forest vegetation; the humic material
deposited on the.soil by the overlying vegetation which acts as a sponge; and the root
holes and holes made by burrowing animals underneath the forest cover which allow
water to be transported through the soil with relatively little surface erosion. Once the
protective tropical forest cover is cleared, however, surface runoff is increased and
erosion rates usually rise dramatically, particularly on slopes.

Torrential rains and sweltering summers in the humid tropics encourage even
greater erosion. The Trans-Amazon Highway in Brazil, for example, is often seriously
damaged by soil erosion and the weakening of embankments during the rainy season;
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the damage done then has to be repaired by the end of the next dry season (Smith
1981). Forest clearance also leads to large-scale loss of topsoil by erosion, which
diminishes soil productivity. Approximately 5,000 km® of overworked shifting-
cultivation land in the Brazilian state of Pard has been virtually destroyed by soil
erosion (Schneider 1989). Furthermore, severe erosion can strip all of the topsoil from
tropical forest soil, leaving an impermeable hardpan layer known as laterite. Laterite,
rich in both iron and aluminum, compounds and hardens upon exposure to the air.
Because plant roots cannot penetrate through this layer, the soil has no productive land-
use potential and natural recolonization by trees or other plants is often impossible (Fox
1976).

The worst soil erosion is usually associated with the building of logging roads
into tropical forest areas. Logging roads are completely bare and create artificial
channels along which runoff can flow. Additionally, logging activities themselves can
seriously damage soils, normally through compaction by heavy machinery.

Downstream Silting

The extensive soil erosion occasioned by tropical deforestation also leads to the
downslope transfer of sediment to river channels, which, in turn, can cause silting and
flooding of rivers downstream. Water supplies can be contaminated, particularly
where sudden massive erosion rapidly increases the sediment load to produce "brown-
outs," common in Ecuador, Kenya, and Thailand (Myers 1988c). Over a billion
people worldwide depend upon water from tropical forests for drinking and crop
irrigation (Friends of the Earth 1989); thus, any reduction in water quality is likely to
affect many people directly.

Rapid increases in soil erosion caused by forest clearance can leave downstream
reservoirs and irrigation systems silted up, river beds clogged, and farmland enveloped
in sediment. Moreover, the power-generating capacity of major hydroelectric projects
can also be reduced if turbines become siited up. Some previously navigable rivers,
such as the Betsiboka River in Madagascar, can no longer be used by large craft
because of such deposition (Wells 1989).

Downstream Flooding

Low-lying land downstream from deforested areas is often subjected to
increased depth and frequency of river flooding as a result of several factors conspiring
together (Myers 1988c). Forest clearance removes the protective vegetation cover,
resulting in greater amounts of rainfall reaching the ground. Evapotranspiration losses
fall dramatically when the rich vegetation is removed such that a greater proportion of
the rainfall is available to produce runoff. And, where bulldozers are used for forest
clearance, forest soils become compacted. This decreases infiltration rates such that
more water becomes surface runoff. Soil erosion can strip topsoil and expose the
impermeable laterite hardpan, so that all the runoff is surface flow, rather than sub-



surface or groundwater flow. Channel silting reduces the capacity of rivers to carry
large amounts of floodwaters, producing a situation in which over-bank flooding is
almost inevitable.

The net result of all these events is that a much higher proportion of rainfall
finds its way more or less directly into river systems, greatly increasing the likelihood
of damaging flash floods. Evidence from the Philippines, for example, suggests that
widespread flooding following typhoons and monsoons in the mid-1980s was a direct
result of deforestation (McDonagh 1986). The land area liable to river flooding in
India has doubled to around 800,000 km? in recent years as a fifth of the country's
forests have been cleared (World Wide Fund for Nature 1988). And, deforestation has
increased flooding in the Upper Amazon, where most human settlements are located
along rivers and livelihoods are intimately tied to annual flood cycles (Gentry and
Lopez-Parodi 1980).

Loss of Biological Diversity

The second major environmental consequence of tropical deforestation is the
loss of biological diversity, or "biodiversity” for short. As alluded to above, the
incomparably rich mixture of plant and animal species that tropical forests contain
make them the world's most diverse ecosystems. Yet, underlying this richness is a
fragility and susceptibility to change. The biggest problem associated with the
clearance of tropical forest is species loss. There are several reasons why species
decline can result from deforestation (Lovejoy 1989). One important factor is the great
diversity of species within tropical forests, meaning that each species usually has very
few individuals and is thus very sensitive to change and stress. Stress comes directly
through the removal of habitat and the associated removal of ecological niches when a
patch of forest is burned or felled. Fragmentation of the forest ecosystem, as occurs as
a result of selective logging or when shifting cultivators encroach, also creates stress
for the individuals that are removed or displaced. Habitat loss means a declining
geographical range for each species, as well as increased competition for food and
resources in the remaining areas suitable for habitation.

The species that remain are also affected. A declining number of habitats
means that the remaining species are forced to survive in a smaller area, facing greater
competition from each other as well as from other species. Forest clearance might also
remove all or part of the food chain for a species, which can create serious problems
for those with special feeding requirements.

Establishing the number of species being lost as a result of tropical forest
clearance is not without its problems since there are many estimates from which to
choose. According to Friends of the Earth (1989), some think it probable that one
species becomes extinct every half-hour as a result of tropical deforestation, making for
an annual extinction rate of 8,760 species. Other estimates vary between one and fifty
species per day worldwide (i.e., between 365 and 18,250 species extinction per year)
(ibid.).
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Forecasts of likely future losses are even more alarming, particularly when
based upon the pessimistic estimates of present rates. One study suggests that if
present deforestation trends continue a total of 750,000 species are likely to become
extinct by the year 2000; within the next century, some 1,600,000 species are projected
to be lost (World Wide Fund for Nature 1988). One factor underlying these
pessimistic forecasts is the likelihood of what ecologists refer to as an impending
"extinction spasm" or "cascade of extinction" (Myers 1988a). According to this
perspective, the complex forest ecosystem has established a fragile and finely poised
equilibrium. Consequently, the loss of one or more species can trigger the downfall of
many other interrelated species. At their most bombastic, the adherents of this
perspective claim that complete destruction of tropical forests would be "the greatest
biological disaster ever perpetrated by man, creating a spasm of extinction unequalled
since the disappearance of the dinosaurs, over 60 million years ago" (World Wide
Fund for Nature 1988: 2).

Regional and Global Climate Change
Regional Climate Change

Clearance of tropical forests can affect climate in a number of different ways
and on different scales (Myers 1988b, 1989). Local and regional climates are affected
mainly by changes in surface albedo (i.e., reflectivity of the ground surface) and
changes in local hydrology (particularly in evapotranspiration and rainfall). A rise in
the albedo means greater heating of the local atmosphere and a greater likelihood of
local warming. If large patches of forest are cleared, local warming could extend to
the whole region, though the linkages between changes in the albedo and changes in
regional temperatures have yet to be conclusively proven (Henderson-Sellers and
Gornitz 1984).

What is more certain is that soils previously kept cool by the forest shade are
heated after deforestation. Studies carried out in Guatemala, for example, have shown
that as little as 4 percent of solar radiation reaches the soil surface under forest cover,
while twenty-five times more radiation reaches bare soil (Schneider 1989). Heating of
forest soils speeds up the formation of laterite and the leaching of nutrients, events that
quickly deplete the productive potential of soils so affected.

Deforestation is also known to bring more extreme local variations in air and
soil temperatures. Under forest cover, daily variations in surface temperature are
moderated because air is effectively trapped beneath the forest canopy, shaded from
sunlight. Forest clearance can disrupt local weather patterns by warming air previously
kept cool and by producing surface conditions which are hotter during the day and
cooler during the night (World Wide Fund for Nature 1988).

Closely associated with the impacts of albedo change are the consequences of
deforestation on evapotranspiration and the regional hydrological cycle.
Evapotranspiration, a combination of evaporation and transpiration, is the main
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mechanism by which moisture and energy are transferred between land and the
overlying atmosphere. Trees are particularly effective in recycling a large proportion
of the rainwater that falls on them, drawing it up from the soil below via their roots
and then releasing it as water vapor through their foliage.

However, forest clearance can seriously disrupt evapotranspiration. Evidence
of reductions in local rainfall attributed to deforestation is available from India,
Malaysia, the Philippines, Cote d'Ivoire, and Costa Rica (Myers 1988b, 1989). One
consequence of these reductions in rainfall is that dry periods will be extended in these
areas, which, in turn, may be serious enough to accelerate the natural death of the
surviving tropical forest cover (Myers 1988a).

Finally, deforestation can set in motion a chain of events that significantly
increase the threat of drought (Salati and Vose 1984). Increased runoff, reduced
evapotranspiration, declining soil water storage, increased temperatures, and reduced
precipitation can quickly lead to a cycle of drying and the progressive onset of drought.
The reduction in cloud cover associated with the disruption of evapotranspiration is a
significant link in the chain—reduced cloud cover increases the proportion of incoming
solar radiation that reaches the surface and thereby guarantees increased heating. This
particular link can even affect areas downwind of the deforested areas, which receive
less rainfall and can suffer from increased aridity and possibly drought.

Global Climate Change

Deforestation can also trigger global climate change by altering atmospheric
circulation patterns (via changes in the earth's latent heat flux) and altering atmospheric
chemistry (via changes in greenhouse gases). These tend to have different impacts in
different places (especiaily at different latitudes), but the suspected net effect is global
warming.

The reductions in evapotranspiration and cloud cover in the tropics brought
about by deforestation could have worldwide consequences because of what is known
as the global latent heat flux (Bunyard 1985). This is the transfer of heat and energy
from low (hot) latitudes to high (cooler) latitudes which maintains thermal equilibrium
on earth by using tropical heat to compensate for polar cold. Under normal conditions,
heavy cloud cover is formed in the tropics through evapotranspiration. These clouds
reflect incoming short-wave solar radiation and thus prevent overheating in the tropics.
Convection currents in the lower atmosphere carry the tropical clouds to the higher
latitudes where the water vapor falls as rain. Thus, the evapotranspiration that takes
place within tropical forest ecosystems plays a critical role in maintaining thermal
balance in the earth's atmosphere and preventing a significant increase in temperature
differences between different latitudes. Any marked reduction in evapotranspiration
and cloud cover in the tropics could trigger widespread changes in the global climate.

The clearing and burning of tropical forests is also thought to be related to the
heating of the global climate through the so-called "greenhouse effect” (Bolin 1977;
Woodwell et al. 1978; Revelle 1982; Jager 1986; Detwiler and Hall 1988). The
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heating comes about through greenhouse gases which trap long-wave radiation reflected
back into space from the earth's surface. The four main greenhouse gases are carbon
dioxide (CO,), methane, chlorofluorocarbons, and nitrous oxides, although only the
first two are believed to be significantly increased by tropical deforestation. Carbon
dioxide accounts for roughly half of all greenhouse gas emissions, and is thus a major
contributor to global warming. It is also the most important greenhouse gas associated
with tropical deforestation.

Tropical forests store more carbon in their plant tissues, decaying material, and
soil than any other vegetation type. When forest is cut and burned, carbon is returned
to the atmosphere as carbon dioxide in the smoke from the fire. Clearance also reduces
the amount of CO, that can be removed from the atmosphere through photosynthesis.
The net effect is a progressive build-up of CO, in the aumosphere, to add to that already
put there by air pollution. Direct measurements are impossible, but calculations
suggest that deforestation injects between 5 and 10 billion tons of CO, into the
atmosphere each year, between 3 and 6 billion tons of it coming from the tropical
forests (Independent Commission on International Humanitarian Issues 1986).

Debate continues on what the precise consequences of greenhouse warming are
likely to be. Some estimates predict that atmospheric CO, levels will double by the
year 2050 (Goudie 1984). Such an increase would mean that an extra 1.5 percent of
solar radiation would be trapped in the earth's atmosphere, causing an increase in the
average air temperature of between 2° and 3° Celsius. Such warming might increase
evapotranspiration in many areas outside the tropics, which would, in turn, increase
cloud cover, thereby inhibiting further temperature rises. In the tropics, however,
evapotranspiration is likely to fall, producing less cloud cover and a significant increase
in desertification.

Other projected consequences are well-documented in other sources (Bunyard
1985; Myers 1988c; Hekstra 1989; Tyler 1989; Park 1991). To summarize, there
would be relatively few winners. Some high latitude areas currently too cold for
extensive arable farming may be able to increase crop yields, and places like India and
the Middle East could become wetter and more fertile. Other areas, however, would
be losers. The earth's main fertile regions are likely to become drier and less
productive. Many areas could be plagued by much larger seasonal temperature
variations and more erratic weather patterns. Tropical storms are likely to become
more frequent and more violent. Thermal expansion of the warmer seawater, coupled
with the melting of polar ice caps, would probably cause a rise in sea level putting
many low-lying areas under serious risk of permanent flooding. Some areas would
suffer from drought while other areas nearby could be under floodwater.

1C nsequence

Tropical forests provide a wide array of products for humans in the form of
fruits, foodstuffs, timber, industrial raw materials, and medicines. Species extinction
means the loss of these products. However, the loss of known resources is only part of
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the problem, because known and named species constitute only a fraction of those
species that might be suitable for human use. Of those forest species that are known,
relatively few have been examined for possible human use—less than 1 percent
according to some estimates. Those that are used can generally be classified into one
of three main product areas: (1) industrial raw materials; (2) food and agriculture; and
(3) medicines.

Industrial Raw Materials

Space limitations prevent a complete listing of all the important industrial
products obtained from tropical forest plants, but providing just a few examples should
help to illustrate the diverse mix of industrial products that tropical forests do contain.
In 1985, the World Bank and other international agencies compiled a fairly
comprehensive list of these products (World Wide Fund for Nature 1988). This list
included oils, gum, latexes, tannins, steroids, waxes, edible oils, rattans, bamboo,
spices, pesticides, and dyestuffs, in addition to the potentially lucrative tropical
hardwoods that tropical forests hold. The list also included consumer goods made from
forest products, such as wicker chairs, coffee, lubricants, glue for postage stamps, golf
balls, chewing gum, nail varnish, deodorant, toothpaste, shampoo, mascara, and
lipstick. The market for these products is worth millions of dollars a year. Exports of
Indonesian rattan, for example, is worth some $90 million a year (Myers 1988c).

Forest materials, however, are not just used by large industries—they support
numerous craft industries that provide livelihoods for many people in tropical
countries. For example, leaves from forest plants and trees are used to weave mats and
baskets, and cane is made into furniture. Much of the craft produce is exported or sold
to tourists.

Food and Agriculture

While coffee and bananas are two of the more well-known foodstuffs that
originated in tropical forest ecosystems, there are many more. Tropical forests yield
many different types of fruits, cereals, and nuts; half of the world's main crops were
originally discovered in tropical forests (Elsworth 1990). Among the more widely used
are tea, coffee, sugar, bananas, oranges and lemons, pineapples, avocados, rice, maize,
cocoa, cashews, and peanuts. About twelve crops provide 90 percent of the world's
food and half of them are descended from tropical forest plants, including rice and
maize (World Wide Fund for Nature 1988).

Much of the concern over tropical forest species extinction relates to the loss of
genetic diversity (Prescott-Allen and Prescott-Allen 1988; Smith and Schultes 1990).
Because the dozen crops that comprise nearly 90 percent of world food supply are
susceptible to pests, disease, and environmental (particularly climate) change, it is
essential to maintain the rich genetic diversity of tropical forests as a safeguard for
existing crops. Preservation of genetic diversity is also crucial for cultivating new
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plants and breeding new animals. Some tropical forest species were very important
ingredients in the hybridization of new crops for the Green Revolution. Additionally,
wild relatives of many commercial crops continue to provide new genetic material to
mmprove yields and increase resistance to pests and disease.

Medicines

Tropical forest species also provide a wide range of materials used in medicine.
Tropical forests provide the raw materials used in antibiotics, heart drugs, hormones,
tranquilizers, ulcer treatments, and anti-coagulants. Tropical forest plants supply at
least seventy-six major drug compounds used in prescriptions in the United States, only
seven of which could be commercially synthesized according to a 1973 survey (World
Wide Fund for Nature 1988). Among the more notable examples are leaves from the
rosy periwinkle plant found in the tropical forests of Madagascar that contain alkaloids
used for treating Hodgkin's disease and childhood leukemia (Myers 1988c), quinine
derived from the cinchona tree in Peru used to treat malaria, and diosgenin from
Mexican and Guatemalan wild yams that constitutes a major component of oral
contraceptives (World Wide Fund for Nature 1988). Tropical forest plants also offer
much promise for new treatments, particularly as cures for cancer and AIDS (Elsworth
1990). If tropical forests are completely destroyed, cures for some diseases may be
never found.

Social Consequences

Finally, tropical deforestation also has profound social consequences. Most
directly affected are the estimated 500 million forest peoples, nearby residents, and
recent settlers who rely upon the products and environmental services that tropical
forests provide for their daily subsistence needs (World Bank 1991a: 24). The social
impact of tropical deforestation, however, is not confined to those who have a direct
subsistence relationship with tropical forests. The World Resources Institute (1990),
for example, calculates that the lives of as many as a billion people are "periodically
disrupted by flooding, fuelwood shortages, soil and water degradation and reduced
agricultural production caused directly or indirectly by the loss of tropical forest
cover." Thus, the scope of the social repercussions resulting from tropical
deforestation is by no means trivial.

In this section, I review the social consequences of tropical deforestation,
dividing the discussion into local and translocal consequences (Barraclough and
Ghimire 1995: 20-27). While this division is admittedly arbitrary, it does help to
highlight the fact that the social reverberations of tropical forest loss can often ripple
well beyond the area of immediate impact. Before embarking on this discussion of the
social consequences of tropical deforestation, however, I should mention that my
treatment of the subject does not seek to be exhaustive. Rather, the approach that I
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take here is to highlight only those consequences that appear to have the greatest social
impact.

Local Consequences

As stated above, the most directly affected populations are those who rely upon
tropical forest ecosystems for their daily subsistence needs. Deforestation implies a
reduction in the availability of the forest products that these populations require as
inputs for their household production systems, including fuel, construction materials,
fodder, fibers, and medicinal plants. Increased scarcity of these products, in turn, has
its own consequences. Decreased supplies of fuelwood, for example, means increased
time spent on gathering firewood. Moreover, time spent on searching for increasingly
scarce sources of fuelwood, a task generally carried out by women and children, means
less time 1is available to devote to agricultural tasks (Kumar and Hotchkiss 1988).
Frequently, poorer forest peoples are forced to reduce cooking and heating levels while
substituting valuable manure for use as fuel.

Tropical deforestation can also disrupt local food supplies. Forests provide
numerous edible leaves, shoots, roots, fungi, fruits, and saps upon which forest
peoples—especially poorer forest peoples—depend for survival. Forests also supply
many kinds of meat and fish. In the forested regions of West Africa, for example,
bush meat is by far the principal source of animal protein (Food and Agriculture
Organization 1990: 6-9). Forest food sources are often essential for the sustenance for
many of these forest residents, particularly during times of climatic stress or social
disruption. Thus, when these traditional sources of food and medicines are diminished
by deforestation, the very survival of forest peoples can be placed in jeopardy.

Yet another important social side-effect of tropical deforestation is an increased
incidence of disease among long-established forest peoples. Because long-established
forest peoples are highly susceptible to the diseases carried by outsiders, owing to their
historical isolation, the influx of non-local populations (e.g., peasants from other
regions, loggers, and ranchers) that generally goes hand-in-hand with tropical
deforestation can often spell disaster for these peoples. In 1977, for example, up to
half of the Yanomami tribe living in northern Brazil was wiped out in a matter of
weeks when an epidemic of measles was brought in by outsiders (Park 1992: 111).
Malaria is another growing problem to which forest peoples have little or no natural
resistance. Between 5 and 15 percent of the tribes in Amazonia are believed to suffer
from malaria (most likely imported from north-east Brazil) at any given time, putting
them out of action for up to one month at a stretch (ibid.). The spread of malaria is
further exacerbated by the very act of felling trees, as it brings forest canopy mosquitos
that formerly preyed upon canopy animals to the ground, where they feed on humans
and transmit the disease (Yuill 1983).

Decreased availability of subsistence forest products, disruptions of local food
supplies, and an increased incidence of disease are among the more prominent negative
social consequences of tropical deforestation. Yet, no discussion of the social
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consequences of tropical deforestation would be complete without mention of some of
the positive consequences. Forest clearance can be associated with the creation of
employment opportunities, the construction of new infrastructure (e.g., roads), better
access to arable land, and increased land availability. Furthermore, according to
Barraclough and Ghimire, deforestation "sometimes contributes to new production
systems that are occasionally as productive and sustainable as those they replaced”
(1995: 22). However, Barraclough and Ghimire go on to point out that "the
beneficiaries of the new systems ... are seldom the same as those who have lost their
traditional livelihoods. Moreover, the new systems are often less productive, and even
more frequently they are less sustainable, than the old ones" (ibid.). The sustainability
of these new production systems notwithstanding, the question of whether or not
tropical deforestation can truly spawn "positive" social outcomes, therefore, frequently
depends upon one's social location. In general, it is government officials, transnational
corporations, ranchers, loggers, and landless peasants from other regions who benefit,
usually at the expense of those peoples long established in tropical forest regions. This
is a theme to which I return in chapters 4 and 5.

Translocal Consequences

As mentioned above, the social consequences of tropical deforestation can often
be felt well beyond the locus of deforestation. Taken to the extreme, one could argue
that tropical deforestation effects social change all the way up to the global level,
insofar as tropical deforestation is related to such phenomena as biodiversity loss and
climate change. For the purposes of this discussion, however, I truncate the analysis at
the national level, primarily because the linkages between tropical deforestation and
transnational social change have yet to be clearly specified. Any attempt to draw
linkages between tropical deforestation and transnational social change at the present
time, therefore, would be overly speculative (but see Suhrke 1994 and Hugo 1996).

Probably one of the more notable translocal consequences of tropical
deforestation is migration, more specifically out-migration. While tropical
deforestation is often the result of significant in-migration into a forested area, it is also
often the cause of significant out-migration. Hurst (1990: 207-244), for example,
traces a rise in Thailand's rural-to-urban migration streams to decreasing rural
livelihood opportunities—decreases brought about in large part by the soil erosion and
exacerbated cycles of flood and drought occasioned by deforestation. Barraclough and
Ghimire (1995: 124-125) report a similar dynamic in Tanzania, where increasing
numbers of men migrated from rural districts to the capital of Dar es Salaam in the
1970s and 1980s in the face of worsening livelihood opportunities. Interestingly, in the
case of Tanzania, this out-migration led to an acceleration in the pace of deforestation,
as "there was simply not enough manpower, leadership or concern with the future left
... to enforce customary forest management rules in the face of the short-term gains to
be made by overexploiting the mangroves and other forest areas” (ibid.: 124).
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A second noteworthy translocal consequence of tropical deforestation is
increased social conflict. The idea that generalized environmental degradation, and the
resource scarcity that results from such degradation, can spur violent social conflict has
received increasing attention in recent years (Westing 1986; Mathews 1989; Homer-
Dixon 1991, 1994; Myers 1993; Renner 1996). Regarding the specific case of tropical
deforestation, Myers (1993: 85-100) makes the case that the political insurgency
witnessed in the Philippines in recent decades can be explained in part by central
government complicity in rural deforestation. In order to generate and maintain a firm
base of political support, a common tactic of the Marcos regime was to dole out
favorably termed timber concessions to key political clients, frequently members of the
military. The sites of these timber concessions, however, were frequently the same
lands that rural populations had traditionally worked to meet their subsistence needs.
Thus, with the advent of these concessions, and the environmental degradation that
they produced, the subsistence capacity of the affected rural populations in the
Philippines was significantly diminished. It was this increasing impoverishment,
Myers argues, that heightened resentment among rural populations and drove them to
raise their levels of support for anti-government rebel forces operating in rural areas,
thus furthering political unrest (see also Homer-Dixon 1994: 28-29). Looking at the
Philippines’ Asian neighbors, Myers (1993) asserts that similar cycles of deforestation-
impoverishment-alienation have also operated to exacerbate political instability in India,
Malaysia, Myanmar, and Thailand.

Thus, the consequences of tropical deforestation are numerous and varied. The
preceding pages have served merely to introduce the reader to the wide variety of
environmental, economic, and social consequences associated with tropical forest loss,
and thus to give the reader at least some sense of why the study of tropical
deforestation remains a timely endeavor. In the following chapter, I shift the analysis
from a focus on the effects of tropical deforestation to a survey of its causes. In
chapter 1, I presented a brief overview of the causes of tropical deforestation, making
the distinction between proximate and underlying causes. The purpose of this overview
was both to familiarize the reader with these terms and to help establish what I see as
the main contribution of this research to the explanatory literature on tropical
deforestation—that national political institutions, more specifically, those operative at
the constitutional level, act as important mediating forces between the underlying and
proximate causes of tropical deforestation. The aim of the next chapter is to provide a
more detailed look at the proximate and underlying causes so that a more informed
exposition of sow national political institutions act as mediating forces between these
two sets of causal mechanisms can be undertaken in chapters 4 and 5.
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Endnotes

1. This section draws significantly from Grainger (1993: 29-30).

2. This section draws significantly from Myers (1992a: 21-88), Park (1992: 1-30), and
Grainger (1993: 30-39, 146-155).

3. This section draws significantly from Myers (1992a: 189-293) and Park (81-125).
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CHAPTER THREE

THE CAUSES OF TROPICAL DEFORESTATION

Proximate and Underlying Causes

As I stated in chapter 1, researchers writing on tropical deforestation commonly
make the distinction between proximate and underlying causes of tropical deforestation.
Again, proximate causes are the immediate causes of deforestation, that is, the
alternative land uses to which forested lands are put or the physical activities that lead
directly to forest loss. Underlying causes, on the other hand, are the indirect, or
secondary, mechanisms that lead individuals to clear forested lands. This dichotomy is
also found in the emerging global environmental change literature, where it is used to
analyze not only tropical deforestation, but other types of large-scale land-use change
as well (e.g., Turner and Meyer 1994).! In this chapter, I use this dichotomy to survey
the causes of tropical deforestation, beginning with the proximate and then moving to
the underlying causes. I conclude the chapter with a commentary on the gaps in the
explanatory literature on tropical deforestation, as I see them, and suggest why I think
a spotlight on constitutional orders can help bring greater analytical clarity to the study
of this inherently complex problem.

The Proximate Causes of Tropical Deforestation

The chief proximate causes of tropical deforestation include: (1) clearing for
agriculture; (2) logging activity; (3) fuelwood gathering; (4) clearing for pasture; (5)
mining activity; and (6) clearing for large development projects (Williams 1989: 189-
193; Amelung and Diehl 1992: 15-21; Myers 1992a: 91-185; Park 1992: 43-80; Rowe,
Sharma, and Browder 1992: 34-36; Grainger 1993: 49-68).” Agreement among
researchers of tropical deforestation regarding the identity of these causes is nearly
unanimous (Amelung and Diehl 1992: 15-21; Colchester 1993: 2-4; Barraclough and
Ghimire 1995: 12), though some controversy does remain over the exact contribution
of individual proximate causes to overall tropical deforestation totals. As depicted in
table 3.1 below, agriculture—more specifically, shifting agriculture—is generally cited
as the greatest contributor to tropical forest loss, followed by logging activity,
fuelwood gathering, and clearing for pasture, with mining activity and development
projects accounting for the balance.

The figures contained in table 3.1 also suggest, however, that the relative
importance of proximate causes varies by region. In his assessment, Myers (1992a:
127-142) estimates that conversion to pasture for livestock accounted for 8 percent of
total tropical forest loss in the early 1980s, but that such conversion took place almost
exclusively in Latin America. This fact of regional variation in the proximate causes of
tropical deforestation is further supported by Rowe, Sharma, and Browder (1992: 34),
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who report notable regional differences in the relative contribution of shifting
cultivation—from 35 percent in Latin America to 50 percent in Southeast Asia to 70

Table 3.1. Relative Contribution of Individual Proximate Causes to Tropical Deforestation
(percentage of total)

Lanly (1982) | Bruenig (1989) EK (1990) | Myers (1992a)

1981-1985 1980-1988 1981-1985 early 1980s

Agriculture —_ —_ 90 —_
* shifting 44 60 64
* permanent

Logging

Fuelwood Gathering

Pasture

Mining

| Develop metPo'ects

Source: Amelung and Dieht (1992: 17) and Park (1992: 45).
* Permanent agriculture, mining, and development projects jointly account for 30 percent.
" Latin America only.

percent in tropical West Africa. Kummer (1991: 16-30) provides additional evidence
of such variation, concluding that logging activity as a proximate cause is most salient
in tropical West Africa and Southeast Asia, while fuelwood gathering is most
prominent in Africa and South Asia.

Thus, the masks of deforestation do change from Africa to Asia to Latin
America. However, as I argue briefly at the end of this chapter and more extensively
in the next, the political realities behind these masks are often quite similar. And, it is
for this reason that I place a premium in this research on attempting to gain a better
understanding of the politics of tropical deforestation.

Clearing for Agriculture

As illustrated in table 3.1, most researchers agree that clearing for agriculture is
the most important proximate cause of tropical deforestation; more precisely, that
shifting agriculture is the most important proximate cause, though there are those who
maintain that the contribution of permanent agriculture to tropical deforestation totals is
somewhat greater (e.g., EK 1990). In the next two sections, I provide broad
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overviews of shifting and permanent agriculture as they pertain to tropical
deforestation.

Shifting Agriculture

In his discussion of shifting agriculture as a proximate cause of tropical
deforestation, Grainger (1993: 49-53) identifies three distinct shifting cultivation sub-
types: (1) traditional shifting cultivation; (2) short-rotation shifting cultivation; and (3)
encroaching cultivation.

Traditional shifting cultivation, one of the few proven sustainable land-use
practices in the humid tropics (Brookfield and Padoch 1994), involves the clearing of a
small patch of forest (usually one to two hectares per family), burning of the vegetation
to free up nutrients, and the growing of crops on the land for a period of one to two
years. The land is then abandoned and cultivation then moves to a different site, where
the process is repeated. As customarily practiced, the fallow period between
successive clearings of the same patch of land is at least fifteen to twenty years, and
often longer. This allows the forest to regenerate and the nutrient contents of both the
vegetation and soils to be replenished. Regeneration also protects the soil from erosion
and controls the spread of weeds, pests, and diseases. While traditional shifting
cultivation is an extensive practice (i.e., requiring large tracts of land), it usually poses
little threat to the integrity of forested areas. The emphasis is on the subsistence
cultivation of staple crops such as rice, maize, and cassava, though the exact choice of
crops varies from country to country. One notable drawback of traditional shifting
cultivation is that it can generally support only low population densities, typically less
than twenty people per square kilometer. Consequently, it is now found only in fairly
remote areas where enough land is still available for such an extensive practice.

Short-rotation shifting cultivation, as the name implies, employs shorter
rotations than does traditional shifting cultivation, with fallow periods of only six to
fifteen years, and even shorter in some locations. With rising populations and the
encroachment of commercial land uses into shifting cultivation areas, resulting land
scarcities often preclude the possibility of the longer rotations practiced under
traditional cultivation. Shorter fallow periods mean that the forest has less time to
regenerate and that there is less time for fertility to be replenished, which, in turn,
leads to declining yields and increased soil erosion. Additionally, as the frequency of
clearing and burning increases, so too does the probability of invasion by weeds (such
as alang-alang in Southeast Asia), which often inhibit forest regrowth when they
become dominant.

In contrast to traditional and short-rotation shifting cultivation, whose
practitioners both aspire to some semblance of long-terin sustainability, the aim of
encroaching cultivation is nothing more than short-term survival. Additionally,
whereas traditional and short-rotation cultivators are typically individuals long
established in tropical forest areas, encroaching cultivation is carried out by migrant
populations forced to tropical forest areas by poverty and stark inequities in land
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distribution in their home regions—that is, by shifred cultivators (Myers 1992a: 146-
151).

The common pattern followed by shifted cultivators is to clear forest land and
then cultivate it for three to four years or more until all soil nutrients have been
exhausted, weed infestation is severe, and crop yields are low. Only then do they
move on to repeat the process still deeper into the forest, leaving behind tracts of land
on which forest does not easily regenerate. Moreover, the arrival of encroaching
cultivators to tropical forest areas signifies increasing population densities, which, as
alluded to above, make the practice of traditional shifting cultivation much more
difficult to sustain. As a result, the advent of encroaching cultivation usually means
that shifting cultivators with intimate knowledge of the ecological limits of tropical
forest ecosystems are numerically overwhelmed by shified cultivators who possess
neither detailed knowledge of tropical forest ecology nor much interest in long-term
sustainability. e

Speaking more specifically of numbers, Myers (1992a: 156) estimated the total
number of shifting cultivators across the entire tropics to be 200 million in 1980. By
contrast, he assessed the total landless population in the tropics to be some 800 million
during this same time period—that is, some 800 million potential shifted cultivators
(ibid.: 148). While these estimates refer to the tropics as a whole, and not directly to
the humid tropics, they are nevertheless indicative of the magnitude of the problem
confronting the practitioners of the more sustainable land-use methods in humid
tropical forest environments. In chapters 4 and 5, I examine how closed constitutional
orders exacerbate the shifting-shifted cultivator problem and, thereby, exacerbate the
problem of tropical deforestation.

Permanent Agriculture

Clearing for the establishment of permanent agriculture—the continuous
cultivation of the same tract of land—is another proximate cause of deforestation in the
humid tropics (Park 1992: 65-66; Grainger 1993: 54-62). Permanent cultivation of
staple crops by both small and large farmers occurs throughout the humid tropics, with
rice, cassava, and maize grown extensively in Asia, Africa, and Latin America,
respectively. Tropical forests are also cleared, however, for the cultivation of cash
crops. In Southeast Asia and Africa, the prominent form of large agricultural estate is
the tree crop plantation. A legacy of colonial rule, tree crop plantations have expanded
in the years since independence, largely on the basis of government backing. Of the
ten leading primary commodities exported by tropical countries, four are tree crop
products: rubber; vegetable oils (such as palm and coconut oil); cocoa; and coffee
(Grainger 1993: 60-61).

Rubber, made from the latex tapped from the rubber tree Hevea brasiliensis,
grows naturally in the Amazonian territories of Brazil, Peru, and Bolivia. And, while
a limited amount of tapping still takes place in these regions, the vast majority of
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rubber tapping occurs in Southeast Asia, where three countries—Malaysia, Indonesia,
and Thailand—account for 75 percent of world production (ibid.: 61).

Early supplies of palm oil, used to make margarine, cooking fats, soap, and
detergents, came from wild oil palm trees in the rain forests of West Africa, but these
were later overtaken by plantations first in Zaire and later in Southeast Asia. Today,
Malaysia accounts for two-thirds of world production and established 60,000 hectares
of new plantations in 1989 alone (ibid.: 62). The market share of Indonesia, however,
the second largest palm oil producer, is growing rapidly.

Of the other prominent plantation crops, coconut palm is grown on small and
large plantations in Asia, which constitute some 85 percent of world production.
Coffee cultivation is more widespread, with Brazil and Columbia the leading coffee
producers. The center of the Brazilian coffee industry is in the state of Minas Gerais,
outside of Amazonia, but coffee production is popular on resettlement schemes in the
Amazonian state of Rondénia (CEPA-RO 1980). The cocoa tree grows wild in
Brazilian Amazonia, but there are now plantations throughout the tropics, including
those on smallholdings in resettlement schemes in Ronddnia and along the Trans-
Amazonian Highway (Fearnside 1985). Sugar cane plantations were historically a
major cause of deforestation in Brazil, the Philippines, and Cuba, particularly, but
Indonesia and Colombia now have plantation areas of similar size to those in the
Philippines, while those in Thailand are even larger still (Grainger 1993: 62).

Logging Activity

Despite popular perceptions, the direct contribution of logging activity to
tropical deforestation is relatively modest in comparison to that of agricultural
conversion. Recall from table 3.1 that logging activity accounts for only 10 to 18
percent of tropical forest loss, depending on the particular estimate. The belief that
logging activity directly leads to the destruction of vast tracts of tropical forest arises
from the confusion between logging and deforestation (Grainger 1993: 69-70).
Logging in the humid tropics differs from deforestation since the preferred practice is
not clear-cutting, as in temperate forests where whole stands are cleared to harvest
timber, but selective cutting. Because only a few of the thousands of tree species
encountered in tropical forests are in commercial demand, typically only between two
and ten commercially viable trees are felled and removed per hectare out of a total of
approximately 350 trees (ibid.).

The real contribution of logging activity to tropical deforestation comes through
the construction of feeder roads into the forest necessary to access the more valuable
trees and transport them to markets where they can be sold. When linked up with
major highways, these roads greatly enhance the accessibility of previously inaccessible
tropical forest areas to impoverished shifted cultivators in search of lands to clear for
the cultivation of subsistence crops. This entire process, whereby logging activity
serves as the catalyst for the onset of deforestation is commonly referred to as
"logging-deforestation feedback" (Grainger 1993: 98, 115). The Food and Agriculture
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Organization of the United Nations estimates that as much as two-thirds of all primary
forest clearance in the tropics is possible only as a result of the roads and infrastructure
built for logging operations (cited in World Wide Fund for Nature 1988).

Additionally, over 90 percent of the 40,000 to 50,000 km® of commercially productive
closed tropical forests that are logged every year eventually become cropland (World
Resources Institute 1987). Thus, while the direct contribution of logging activity to
overall tropical deforestation totals is nominal, its indirect contribution is significant
indeed.

On a regional basis, logging activity as a proximate cause of tropical
deforestation has historically been most salient in Africa and Southeast Asia. By 1985,
about 20 percent of productive tropical forests had been logged over in Africa, while in
Asia and Latin America the figures were about 19 percent and 9 percent, respectively
(Rowe, Sharma, and Browder 1992: 35). And, while Latin America's forests have
been the least affected by logging operations, this situation is changing as commercially
valuable timber species are rapidly being depleted from African and Asian forests.
Recent inroads made by Asian timber companies in Guyana and Suriname are
indicative of this trend toward greater commercial exploitation of Latin America's
tropical forest resources (Colchester 1994; Sizer and Rice 1995; Sizer 1996).

Fuelwood Gathering

The collection of fuelwood by people living in tropical forest areas is a third
proximate cause of tropical deforestation (Park 1992: 45-46). In tropical countries, it
is estimated that roughly 80 percent of wood consumption is for use as fuel, with
industrial use accounting for the balance (World Wide Fund for Nature 1988). The
amount of wood collected for fuel is significant, and it has risen sharply in recent
decades. The World Resources Institute (1986) calculated that total annual production
of fuelwood and charcoal in developing countries more than doubled from less that 600
million cubic meters in 1963 to some 1,300 million cubic meters in 1983, with
fuelwood production accounting for the majority of the increase.

The collection of fuelwood normally threatens the forest margins first. Once
these accessible areas have been cleared or over-collected, fuelwood gatherers are
forced to travel further into the forest interior in search of adequate supplies.
According to United Nations estimates, 1.5 of the 2 billion people around the world
who rely on fuelwood for cooking and heating are cutting wood faster than it is able to
grow back naturally (cited in Elsworth 1990). The problem is particularly serious in
Africa, where upwards of 180 million people faced acute shortages of fuelwood in
1980 (ibid.).
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Clearing for Pasture

The conversion of forest cover to pasture for livestock as a proximate cause of
tropical deforestation is more or less confined to Latin America (Myers 1992a: 127-
142; Park 1992: 67-70; Grainger 1993: 59-60). The expansion of cattle ranching in
South America, and particularly in Brazilian Amazonia, has received a good deal of
attention as a proximate cause of tropical deforestation (e.g., Hecht 1985; Hecht,
Norgaard, and Possio 1988). Cattle ranching is also prominent in Central America,
where it accounted for one-third of all deforestation in Costa Rica, Guatemala,
Honduras, and Nicaragua between 1960 and 1980 (Myers 1992a: 131-135). The rise
of cattle ranching in Central America is often traced to increased demand for beef in
the United States—the so-called "hamburger connection” (Myers 1981; but also see
Edelman 1995)—which obtains three-fourths of its beef imports from the region.
Brazil, on the other hand, exports mostly to Western Europe, rather than to the United
States.

As an economic activity, cattle ranching is a very land-extensive operation, in
that it requires the clearance of large tracts of forest to be profitable (Park 1992: 69-
70). Yet, the inherently nutrient-poor soils found in tropical forest regions mean that
cattle grazing is neither a suitable nor a sustainable use of converted forest land. Soil
fertility and yield quickly decline after ranching starts, and even a few years of
intensive cattle grazing can destroy the physical and chemical integrity of the soils.
The number of cattle that tropical soils can sustain falls sharply over a ten-year cycle;
ranches are often run for a five- to eight-year period, after which time the rancher
moves on to repeat the process elsewhere. Opening up new land is often seen as
cheaper than trying to prolong the commercial viability of existing ranchland through
such measures as increased use of fertilizers, soil conservation, disease control, and
improved breeding. Moreover, the decision of ranchers to clear new land is often
tipped by generous subsidies and tax holidays granted by Latin American governments
highly receptive to ranching interests (Browder 1988; Mahar 1989; Binswanger 1991).

Mining Activity

Tropical deforestation also occurs as a result of mining activity, though the
extent of deforestation depends on whether opencast (strip) or underground (shaft)
mining is used (Grainger 1993: 63-66). In general, clearing for the establishment of
opencast mines, which can cover thousands of hectares, is much more extensive than
clearing for the establishment of underground mines. Among the more sought after
minerals and ores in the humid tropics are tin (Bolivia, Brazil, Indonesia, Malaysia,
Thailand), gold (Brazil, Indonesia, Papua New Guinea, the Philippines), copper (Papua
New Guinea, Peru, Zaire), and bauxite (Brazil, Guinea, Guyana, Suriname,
Venezuela). Additionally, opencast coal mines are an increasingly important cause of
deforestation in Latin America and Southeast Asia. The world's largest steam coal
mine is located at El Cerrejon in Colombia. Coal mining is also expanding in
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Indonesia, which has proven reserves in Sumatra, East Kalimantan, South Kalimantan,
and Irian Jaya.

Several countries in the humid tropics—including Cameroon, Congo, Ecuador,
Gabon, Indonesia, Malaysia, and Nigeria—are also major producers of petroleum and
natural gas. And, while the amount of deforestation associated with the establishment
of an oil well is less than that for an opencast mine, the building of roads, pipelines,
and testing and well sites for oil exploration can have a significant impact on forest
cover. Probably one of the more well-known exemplars of tropical deforestation as a
result of oil exploration is the Ecuadorian Amazon, where exploration by Texaco over
the past thirty years—exploration backed by the Ecuadorian government—has not only
occasioned significant environmental degradation, but severe dislocation of the region's
indigenous populations as well (Kimerling 1996).

Clearing for Large Development Projects

Lastly, the realization of large-scale development projects in the humid tropics
has led to the loss of forest cover. The more notable examples of these types of
projects come from Brazil and Indonesia (Park 1992: 51-57, 70-78; Grainger 1993: 56-
59, 66-67). In Brazil, initiatives such as the Trans-Amazon Highway and the Grande
Carajas project have produced relatively modest amounts of direct forest clearance, but
have indirectly led to more significant quantities of forest loss by increasing forest
access to land-hungry shifted cultivators. Much more direct in their impact on forest
cover have been Brazilian government schemes to relocate large populations from
Brazil's coastal regions to the Amazonian interior. Overall, Brazilian government
resettlement schemes accounted for 1.6 million hectares of forest clearance, or about 11
percent of all Amazonian forest cleared, by 1983 (Browder 1988: 281-282). Even
more ambitious in scope, the Indonesian Transmigration Program (ITP), begun in
1950, was originally designed to move 140 million people over a 35-year period; by
the late 1980s, however, only 3.6 million people had been moved (Grainger 1993: 56-
57). Still, the ITP has resulted in significant amounts of forest clearance. Between
1978 and 1983, forest clearance associated with the program may have averaged up to
280,000 hectares per year.

Thus, the proximate causes of tropical deforestation range from agricultural
conversion and logging to mining and government resettlement programs. This section
has provided a general overview of these proximate causes—that is, a general overview
of how tropical deforestation takes place. In the next section, I explore the contending
explanations of why tropical deforestation takes place.

uses of Tropical Deforestation
Previous efforts to explain the incidence of deforestation in the humid tropics,
and environmental degradation more generally in this zone, have drawn primarily from

one of three perspectives: (1) neo-Malthusianism; (2) dependency/world-systems
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theory; and (3) neoclassical economics (Stonich 1993: 21-25; Jolly 1994: 63-78;
Browder 1995: 124-125). In this section, I summarize the logic of these three
perspectives and review the existing empirical support for each. In keeping with the
national-level focus of this research, the empirical evidence that I assess derives mainly
from studies that take the nation-state as the basic unit of analysis, the vast majority of
which are cross-sectional statistical analyses.

Neo-Malthusian Explanations

From the neo-Malthusian perspective, population growth is the main underlying
cause of environmental degradation (Ehrlich 1968; Ehrlich and Ehrlich 1970, 1990;
Eckholm 1976; Meadows, Meadows, and Randers 1993). Proponents of this
perspective maintain that the Earth has a finite carrying capacity, and that resource
destruction occurs when too many people intensify their efforts to grow food and meet
other consumptive needs. In specific reference to tropical deforestation, neo-
Malthusians point to growing populations and the declining resource productivity of
agriculture in many areas of the tropics and assert that these factors work in concert to
stimulate increased migration and human settlement in tropical forest regions. One
prominent outcome of this ecologically onerous human onslaught borne by tropical
forest regions is deforestation.

Lester Brown (1987), one of the more audible of the contemporary neo-
Malthusian voices, traces environmental degradation in the tropics more specifically to
an insidious "demographic trap.” Brown argues that many developing (tropical)
countries are stuck in the middle stage of the demographic transition—high birth and
low death rates. These countries are ensnared in a "demographic trap" from which
they are unable to extricate themselves and move to the final stage of the demographic
transition—low birth and death rates—because they are caught in a vicious cycle where
high population growth and environmental degradation reinforce each other. Both
place strains on the ability of an economy to provide for its population, and the
resulting poverty sustains adults' desires to have large families. Without increasing
economic growth or family planning, a growing population will lead to continued
environmental degradation (Brown and Jacobson 1986).

Empirical Support

Several cross-national statistical studies of tropical deforestation have
considered some operationalization of population pressure as a leading explanatory
variable. Allen and Barnes (1985), in one of the first cross-national statistical analyses
of deforestation in the tropics, found a statistically significant relationship between
population growth and the loss of forest cover in a panel regression analysis of thirty-
nine countries across Africa, Asia, and Latin America during the period 1968-1978.
Subsequent analyses using similar methods, but more recent data, have reported
comparable findings (e.g., Rudel 1989; Barbier et al. 1994; Rock 1996).
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However, in a meta-analysis (i.e., an analysis of analyses) of several studies
exploring the relationship between population pressure and deforestation, Palloni
(1994) rejected the blanket assertion that population pressure leads directly to
deforestation, based on his findings that: (1) the magnitude of the effects of population
pressure on deforestation were, at best, modest; (2) the effects of population pressure
on deforestation change depending upon the presence (or absence) of reasonable control
variables; and (3) the relationship between population pressure and deforestation may
be unduly biased by influential cases. In light of such findings, as well as findings
derived from micro-level studies that suggest that population growth may actually be
beneficial to forest health (Fox 1993), scholars have begun rethinking the fundamental
logic of the entire neo-Malthusian enterprise (Arizpe, Stone, and Major 1994).

Dependency/World-Systems Explanations

In contrast to neo-Malthusian explanations, which tie environmental degradation
to the internal demographics of tropical countries, dependency and world-systems
explanations point to the disadvantaged position of tropical vis-a-vis industrialized
countries in the larger world economy (Redclift 1984; Blaikie and Brookfield 1987;
Barbosa 1993; Smith 1994). From this perspective, tropical countries are seen as the
reluctant producers of primary commodities, specifically agro-exports and timber,
whose extraction by multinational capital both directly degrades the natural
environment and immiserates rural populations, leading to further environmental
destruction. In short, dependency and world-systems explanations postulate a causal
chain linking capital accumulation, agricultural modernization, and marginalization of
the peasantry to environmental degradation.

Recent works in this vein have more explicitly accented the historical
dimensions of deforestation, stressing the need to view the current episode of tropical
deforestation in proper historical context. According to the authors of these works, the
current episode of tropical deforestation is but the latest in a long line of global
deforestation events—to include Western Europe, North America, and
China—occasioned by the incorporation of new geographical regions into the capitalist
world economy (Chew 1997).

Empirical Support

In their study of deforestation in thirty-nine tropical countries during the period
1968-1978, Allen and Barnes (1985) found statistically significant relationships
between both wood exports per capita and percent land area under plantation crops and
deforestation, thus lending support to the notion that the production of primary
commodities for export does lead to notable reductions in forest cover. However, in
his analysis of roughly the same thirty-nine countries during the period 1976-1980,
Rudel found no significant relationships between agro-export production and
deforestation or between tropical hardwood production for export and deforestation,
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leading him to conclude that "these findings suggest caution in attributing rapid
deforestation to relations of dependency between peripheral and core nations in the
world system" (1989: 336).

To the extent that heavy debt burdens are indicative of the subservient position
of tropical countries in the world economy (George 1992), demonstrated relationships
between the existence of such burdens and deforestation are suggestive of dependency
and world-systems arguments. And, in regression analyses of fifty-five and forty-five
tropical countries, respectively, Kahn and McDonald (1995) and Capistrano and Kiker
(1995) both found confirming evidence of the debt-deforestation linkage. Analysis
undertaken by Inman (1993), though not confined exclusively to the tropics, furnished
additional support for the idea that tropical countries capitalize their natural resources
in order to meet the rigorous debt repayment schedules established by international
lending agencies.

Lastly, recent analyses undertaken by Burns et al. (1994) and Kick et al. (1996)
examined the importance of world-system position, using the
core/semiperiphery/periphery trichotomy developed by Wallerstein (1974, 1979). Ina
regression analysis of ninety-nine countries over the period 1965-1990, Burns et al.
(1994) found a highly significant relationship between "semiperipheral” status and
deforestation. Burns et al. attributed this finding to the "deforestation profile" of
semiperipheral countries—rapid population growth (a feature shared with peripheral
countries) combined with increasing technological prowess (approaching that of core
countries). This combination gives semiperipheral countries both the necessity
(population pressure) and the ability (technology) to deforest as they strive to
industrialize and achieve core status. Kick et al. reported similar findings, adding
however that while the leaders of semiperipheral countries may see deforestation as a
means to industrialization, the main beneficiaries of such deforestation continue to be
the countries of the core (1996: 79).

Neoclassical Explanations

Explanations derived from neoclassical economics share the assumption that
well-functioning markets are the best means of allocating natural resources and that
competition in such markets necessarily leads to appropriate resource management
(Panayotou 1993). Where well-functioning markets exist, the resource scarcities
generated by deforestation will induce price increases and investments in forestry well
before deforestation attains its physical limit (Hyde, Amacher, and Magrath 1996).
Much of the mismanagement and outright abuse of forest resources in the tropics,
therefore, is attributed by neoclassicists to malfunctioning, distorted, or even totally
absent markets. Moreover, "Prices generated by such markets do not reflect the true
social costs and benefits of resource use. Such prices convey misleading information
about resource scarcity and provide inadequate incentives for management, efficient
use, and conservation of natural resources” (Panayotou 1993: 33). Thus, market
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failure—that is, the dearth of robust markets—is seen as the main factor underlying
much tropical forest loss.

Specific examples of market failure that have been linked to forest resource
degradation include ill-defined or nonexistent property rights, unpriced and underpriced
resources, absent or "thin" markets, pervasive spillover effects (i.e., externalities), lack
of competition in the form of local monopolies and oligopolies, and high discounting of
the future, arising, for example, from insecurity of tenure (ibid.: 34-55). Where such
conditions are pervasive, neoclassicists contend, individual resource users have little
incentive to invest in future conservation. Rather, their incentive is to maximize
present consumption, the main result of which is resource degradation.

Empirical Support

Empirical work grounded in neoclassical assumptions can be gleaned from both
the case-study and statistical literature. The neoclassically inspired volume edited by
Repetto and Gillis (1988) focused on government interventions designed to correct
market failures in the forest sector, yet resulted in further distortions—government
failures—that led to even greater environmental degradation.® In the conclusion to their
study, Repetto and Gillis (Gillis and Repetto 1988) explicitly tied deforestation to
specific tropical country government policies that exacerbated market failures in cases
from West Africa, Southeast Asia, and South America. Timber concessions that
captured only a fraction of forest resource rents (thereby underpricing the resource) and
heavily subsidized credit and direct government subsidies that stimulated
competing—but unsustainable—land uses were among the more prominent examples
cited by Repetto and Gillis of policies that muted important market signals and
intensified forest clearance. Couching their findings in the unmistakably utilitarian
terminology of neoclassical economics, Repetto and Gillis asserted that "there is little
doubt that the policies of government have been inimical to the rational utilization of
valuable forest resources"” (ibid.: 388; emphasis added).

In a subnational statistical analysis, Southgate, Sierra, and Brown (1991)
examined the effects of tenure security on deforestation in eleven of eastern Ecuador's
twenty cantons during the early 1980s. Using the percentage of a canton's agricultural
land that had been legally adjudicated as their measure of tenure security, Southgate,
Sierra, and Brown did find a strong negative relationship between tenure security and
deforestation. In other words, cantons with higher percentages of legally adjudicated
lands were found to have experienced lower levels of deforestation over the study
period than those cantons with lower percentages of adjudicated lands.

Lastly, and most significantly for the purposes of this research, Deacon (1994)
investigated the tenure security-deforestation linkage in a cross-section of countries
during the period 1975-1985. Adding an important twist to the neoclassical contention
that tenure insecurity underlies steep deforestation profiles, Deacon sought to locate the
origins of tenure insecurity, rather than take it as a given. According to Deacon,
tenure insecurity arises from two principal sources: (1) government instability or
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inability to enforce ownership; and (2) an absence of government accountability. Where
governments are unable to enforce the laws of property and where they are able to
selectively redistribute property to themselves or their allies with impunity, Deacon
maintains, forest occupants have little incentive to invest in forest cover. Rather, the
incentive that they have under such conditions is to clear forest in the present in order to
reap any short-term benefits (e.g., through agricultural cultivation or timber sales)
because it is unlikely that they will enjoy access to such benefits in the future. And, in a
regression analysis of 120 countries drawn from the tropical, sub-tropical, and temperate
latitudes, Deacon did find general support for his claim that insecure tenure
environments, as proxied by several measures of government stability and accountability,
were conducive to higher levels of deforestation.

The Neslected Role of Political Institu

The importance of Deacon’s work stems from his insight that market failure and
government failure are intertwined processes; that the seeds of market failure often lie in
the incentive structures created by government policies. In this regard, Deacon’s work
parallels that of Repetto and Gillis, summarized above. Yet, unlike Deacon, Repetto and
Gillis shy away from the notion that political motivations may underlie those government
policies linked to deforestation, being content to conclude that "the policy weaknesses
identified in this study arose despite well-intentioned development objectives. The
shortcomings have been failures of understanding and execution” (Gillis and Repetto
1988: 388-389).

In sharp contrast to these conspicuously apolitical conclusions, the argument that I
develop over the next two chapters is that tropical country government policies linked to
deforestation are not simply the products of ignorance and faulty implementation, but,
rather, the carefully crafted reward packages of tropical country political elites seeking to
attract and retain political supporters. Put another way, "Governments do not mismanage
resources by accident" (Paarlberg 1994: 38). The extent to which tropical country
political elites pursue such policies is determined, in large part, by the relative openness
or closure of the constitutional order of a given tropical country. In short, I argue that
policies antagonistic to forest conservation are more likely to arise in closed, rather than
open, constitutional orders.

Before embarking upon my elaboration of this claim, however, it is important to
distinguish my position from that of Deacon. At first glance, the two positions may seem
imerchangeableDecologically malign market failures derive from government failures,
which are themselves attributable, in part, to unaccountable governments. For Deacon,
the importance of unaccountable (and unstable) governments vis-a-vis forest resources is
that they engender short time horizons among forest resource users. While
acknowledging this point, the significance of unaccountable governments for me is the
very fact that they are unaccountable, and, therefore, generally unresponsive to the policy
preferences of the majority of their citizens.” In the tropical country setting, this means
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that unaccountable governments neglect the policy preferences of those who derive their
basic livelihoods from landed resources, setting in motion a chain of events that places
increasing pressure on tropical forest resources. Thus, while Deacon and I both share a
concern for the ecological consequences of unaccountable governments, the particular
dimensions of unaccountability that we emphasize are somewhat different.

Finally, before concluding the present chapter, I return briefly to the three
explanatory approaches to tropical deforestation outlined above. Over the course of the
last few paragraphs, I have implicitly spelled out what I believe these approaches lack,
namely, a focus on political institutions. This does not mean that I think the underlying
causes identified by the proponents of these perspectives are irrelevant to the explanation
of tropical deforestation. Neo-Malthusian proponents justifiably raise the possibility that
human population pressures may indeed be stretching the carrying capacities of natural
resource systems "beyond the limits" (Meadows, Meadows, and Randers 1993).
Dependency and world-systems advocates provide the valuable service of accentuating
. factors external to the tropical country political economy through their focus on processes
of capital accumulation in the world economy. Lastly, neoclassically inspired researchers
of tropical deforestation supply the crucial behavioral microfoundations of resource
degradation by exposing the perverse incentives that can result from both market and
government failures.

However, neo-Malthusians generally fail to acknowledge that humanly devised
institutional arrangements can play an important role in determining the carrying
capacities of natural resource systems. For their part, dependency and world-systems
analysts of tropical deforestation, much like the larger theoretical movements from which
they draw, tend to treat capitalist expansion as a globally monolithic process, leaving little
room for the possibility that cross-national differences in institutions may lead to
differences in outcomes. And, though neoclassicists correctly highlight the critical role of
market failures, and the government policies that intensify such failures, "The drawback
to this ... approach is that it pulls attention away from power relations and real conflicts of
interest. It implies that suboptimal economic and environmental outcomes in the
developing world are largely unintended and result from little more than technical
oversight" (Paarlberg 1994: 37). As a result of this naivete, neoclassicists fail to consider
how power relations and the resolution of conflicts are structured by political institutions.

Thus, it is my contention that the underlying causes identified by each of these
approaches do not act deterministically to reduce tropical forest cover, but, rather, that
their impact is filtered by national political institutions, most importantly, those operative
at the constitutional level.
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Endnotes

1. While those writing on global environmental change and tropical deforestation both use the
term "proximate causes," global environmental change authors generally substitute the phrase

"human driving forces" for "underlying causes.” I eschew the phrase "human driving forces"

in this research because, for whatever reason, it has generally not been adopted in the tropical
deforestation literature.

2. Grainger (1993: 67) also includes clearing for the cultivation of illegal narcotics as a
proximate cause of tropical deforestation. While such clearing is an important proximate
causes in some areas (e.g., South America, Southeast Asia), I judged its incidence to be too
localized to be included in a general overview such as this.

3. In chapter 6, I review in some depth the technical definitions of deforestation that have
been developed by international organizations such as the Food and Agriculture Organization
of the United Nations to monitor tropical forest conversion.

4. Other studies focusing on the government failure-deforestation linkage in the tropics
include Mahar (1989), Binswanger (1991), Mahar and Schneider (1994), and Osgood (1994).

5. It is worth noting that Deacon (1996) himself recognized the possibility of this second
connection between government accountability and forest resource use in a subsequent
publication, but did not explicitly pursue it.
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CHAPTER FOUR

THE POLITICAL ECONOMY OF TROPICAL DEFORESTATION AND
THE CONTEST FOR LANDED PROPERTY RIGHTS

Hluminating the Political Economy of Tropical Deforestation

This chapter and the next (chapter 5) constitute the core of this study. It is over
the course of these two chapters that I develop the claim that national political
institutions operative at the constitutional level play an important mediating role
between the proximate and underlying causes of tropical deforestation. In order to
develop this claim adequately, a certain division of labor between the two chapters is
necessary. Thus, the present chapter is devoted to illuminating the general political
economy of tropical deforestation, while the objective of the following chapter is to
explore more specifically why variations in the openness or closure of constitutional
orders might plausibly be related to variations in levels of tropical forest loss.

The organization of the present chapter is as follows. First, in order to set the
proper empirical context, I construct a composite sketch of the tropical country political
economy. Second, drawing upon the more prominent features of this sketch, I attempt
to demonstrate that the central political struggle of tropical societies is that for control
over landed property rights. I then identify the two main groups of actors involved in
this contest—peasant producers and political executives—and discuss their respective
behavioral objectives and operational strategies in the context of the contest for landed
property rights. Finally, I conclude the chapter with discussions of the often
irreconcilable needs of peasant producers and political executives vis-a-vis the contest
for landed property rights in the tropical country setting as well as the general pattern
of executive dominance in this contest.

Constructing the Tropical Country Political Economy

In this section, I construct a composite sketch of the tropical country political
economy in order to establish the empirical basis for the theoretical claims that I
advance in the following chapter. While I am well aware that the use of such an
approach runs the risk of obscuring important variations in the political economies of
the humid tropics, I am also aware of the fact that these political economies are marked
by notable similarities. Most salient among these similarities for the purposes of this
research are: (1) large agricultural populations; (2) economies based predominantly on
primary production; (3) polities characterized by executive dominance; and (4) polities
marked by uncertain executive tenure. I consider each of these four factors in turn.
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Large Agricultural Populations

One of the first things that one notices when considering the political economies
of the humid tropics is the fact that the populations of these countries are located
primarily in rural areas and are primarily agrarian in nature. Table 4.1 below lists the
agricultural populations of the three geographical regions that lie within the humid
tropics’ for the period 1976-1980.% Note that the African countries of the humid
tropics had the highest agricultural populations during this period, followed closely by
the countries of the Asia-Pacific region, and more distantly by the countries of the
Latin America-Caribbean region, whose agricultural population was less than half of
the region's total population. However, in the aggregate, the agricultural population of
the humid tropics stood at nearly 63 percent.

For purposes of comparison, I have also included the average agricultural
population of the member states of the Organization for Economic Cooperation and
Development (OECD), an international governmental organization comprised almost
exclusively of industrialized countries.> I employ this comparison to illustrate the
radically different occupational structures of this group of industrialized countries
versus those less-developed countries (LDCs) that fall within the tropical latitudes.
While some 63 percent of all individuals in the humid tropics derived their livelihood
from agricultural production during the period 1976-1980, this same figure evaluated in
the context of the industrialized world amounted to only 12 percent.

Table 4.1. Agricultural Populations in the Humid Tropics and the OECD, 1976-1980
percentage of total population)

Region Agricultural Population

Africa 76.2
Asia-Pacific 66.2
Latin America-Caribbean 39.0

Humid Tropics 62.8

l OECD Countries 12.4

Source: Food and Agriculture Organization (1995).

A second important distinguishing feature of tropical agriculture is that the vast
majority of agricultural producers in the tropics are subsistence producers (Upton 1996:
18). In other words, the vast majority of agricultural producers in the humid tropics
are peasants. For the purposes of this study, I define peasants as individuals who
"derive their livelihoods mainly from agriculture, utilize mainly family labor in farm
production, and are characterized by partial engagement in input and output markets
which are often imperfect or incomplete” (Ellis 1993: 13).* This last component of the
definition—partial engagement in markets—overtly recognizes the reality that modern
peasant communities are never the completely isolated communities that they may have
been in the past, and that peasants as a social group are always part of a larger
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economic system (Wolf 1966: 8; Ellis 1993: 51-54). However, it should be
remembered that peasant involvement with external markets is only partial, and that the
bulk of the peasant's agricultural output is directed not toward commercial sale but
toward meeting the subsistence needs of the peasant household. Put another way, "The
peasant ... runs a household, not a business concern" (Wolf 1966: 2).

Primary Production Economies

Closely related to the highly pronounced rural and agrarian orientation of the
countries that occupy the humid tropics is the fact that the economies of these countries
are based largely upon primary production. By primary production, I mean the
production of such commodities as foodstuffs, raw materials, minerals, and organic oils
and fats (Nafziger 1990: 71). One rough measure of the importance of primary
production to the countries of the humid tropics is the size of the agricultural sector
relative to the total gross domestic product (GDP). In table 4.2 below, I list the
contribution of the agricultural sector to total GDP for the three geographical regions
of the humid tropics and for the humid tropics as a whole. For the period 1976-1980,
the agricultural portion of GDP was highest in the countries of the Asia-Pacific region,
followed by those in Africa and those in the Latin America-Caribbean region. Across
the entire humid tropics, the contribution of agricultural production to total GDP was
30.5 percent, more than four times as much as the contribution of agriculture to total
GDP in the OECD countries. Again, this comparison with OECD countries helps to
illustrate the distinctly agrarian flavor of economic production in the humid tropics.

Before proceeding further, a few clarifying comments on the figures presented
in table 4.2 are necessary. First, the reader may wonder why the figures for
agricultural GDP are noticeably smaller than those for agricultural population. This
has to do mainly with inherent differences in productivity between the agricultural and
industrial sectors of a given economy. Because of the use of advanced technology
and greater capital intensity in the industrial sector, labor productivity in the industrial
sector is generally higher than that of the agricultural sector (Nafziger 1990: 64-65).
Thus, while the agricultural population of the humid tropics between 1976 and 1980
was some 63 percent of the total population, the contribution of this population to total
GDP was only 30.5 percent.

Table 4.2. Agricultural GDP in the Humid Tropics and the OECD, 1976-1980
percentage of total gross domestic product)

Agricultural GDP

Africa 35.1
Asia-Pacific 38.9

Latin America-Caribbean 17.1

30.5

QECD Counurcs ey

Source: World Bank (1994a).°
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However, it should also be mentioned that the figures for agricultural GDP
reported in table 4.2 most likely underestimate the true contribution of agriculture to
national production, especially in the case of the LDCs in the humid tropics (World
Bank 1994a). Due to the vast size of the peasant-based subsistence sector in the humid
tropics, a large portion of agricultural production in these economies is either not
exchanged at all or not exchanged for money. As a result, such production is generally
not reflected in national accounts data. Thus, when considering the figures presented
in table 4.2, we should remind ourselves that the actual contribution of agricultural
production to total GDP in the tropical country setting is probably higher than these
figures suggest.

The importance of primary production to tropical country economies can also be
evidenced in the interaction of these countries with the world economy. Indeed, entire
research programs have been built upon the observation that the economies of LDCs
specialize in the production and export of primary commodities. Probably the most
well-known of these are the dependency (Furtado 1968, 1970, 1973; Frank 1969a,
1969b; Cardoso and Faletto [1971] 1979) and world-systems (Wallerstein 1974, 1979)
schools, whose proponents view the position of LDCs as primary commodity producers
as being detrimental to their long-term prospects for economic development. And,
while this is not the place to debate the merits of such an argument, table 4.3 below
does clearly demonstrate the significance of primary product exports for the economies
of the humid tropics. Whereas nonfuel primary products® accounted for approximately
32 percent of total export earnings in the OECD countries during the period 1976-
1980, the nonfuel primary product share of total export earnings was more than twice
that amount—73 percent—in the humid tropics.” Additionally, nonfuel primary product
export earnings accounted for some 16 percent of the total gross national product
(GNP) in the humid tropics, while only 7 percent of total GNP derived from nonfuel
primary product export earnings in the OECD countries. Again, the contrasts between
tropical and industrial modes of production are striking.

Table 4.3. Primary Product Exports in the Humid Tropics and the OQECD, 1976-1980

Region Nonfuel Primary Product Nonfuel Primary Product
Export Earnings as a % of Export Earnings as a % Total
Total Export Earnings GNP

Africa 76.9 15.9
Asia-Pacific 68.3 12.6
Latin America-Caribbean 69.4 18.2

Humid Tropics 72.6 15.9

OECD Countries

Source: World Bank (1994b).

Executive Dominance

The previous two sections have highlighted some of the more salient
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economic attributes of the countries that occupy the humid tropics. In the next two
sections, I begin to address the significant political realities of these countries. Much
of the discussion that I present refers to the political features of less-developed
countries in general, and thus is not specifically confined to those countries that occupy
the humid tropics. However, as I explained in chapter 1, the overlap between LDCs
and tropical countries is significant. Thus, any discussion of LDC politics becomes
pertinent to the politics of tropical countries as well.

One of the first political realities that presents itself to any attentive observer of
LDC politics is the relatively high concentration of power in the hands of the political
executive. Whereas the three putative functions of government—legislation, execution,
and adjudication—are generally assigned to three separate and distinct bodies—the
legislature, the executive, and the judiciary—in industrialized democracies, these
functions in the less-developed world tend to be carried out almost exclusively by the
political executive. This phenomenon is commonly referred to as executive dominance:
"In the struggle among and between competing institutions of government in the
developing world, it is the executive power that has won" (Bertsch, Clark, and Wood
1991: 596).

A brief survey of 102 LDCs in 1983 helps to illustrate the prevalence of
executive supremacy in the polities of the less-developed world (Banks and Overstreet
1983). In twenty-nine countries, the legislature had been summarily dismissed,
dissolved, or suspended indefinitely. In twenty-four other countries, while there was
an elected legislature, it was primarily comprised of members of the single official
party who, in most instances, were elected without opposition. In another twenty-two
cases, a more or less freely elected legislature was so dominated by executive power
that it wielded few real powers. Thus, in only twenty-seven instances could it be said
that a country's legislature was an effective counterweight to the political executive.

A second indicator of executive dominance is the degree to which chief
executives manipulate or suspend the constitution, or engage in other electoral
irregularities, in order to remain in office beyond their legally prescribed term.® One
of the more noteworthy examples of this type of constitutional manipulation in recent
history is that of President Alberto Fujimori of Peru. When opposition mounted in the
Peruvian congress over his neoliberal economic reforms and draconian
counterinsurgency measures in April 1992, Fujimori undertook a "self-coup”
(aurogolpe), dissolving the Congress and gutting the Peruvian constitution (see
NACLA 1996). Thus free of constitutional constraints, Fujimori continued with his
neoliberal restructuring of the Peruvian economy and granted the military sweeping
authority in the counterinsurgency war. Notably, when the Peruvian constitution was
later rewritten by a new Peruvian congress largely hand-picked by Fujimori, it
abolished Peru's one-term presidential limit, thereby allowing Fujimori to run for re-
election, and established a judiciary with few independent powers of its own.

Such manifestations of executive dominance are indicative of another closely
related truth of political rule in LDCs: the preeminence of individuals over institutions.
Observers of LDC politics have labeled regimes defined by personal
prerogative—rather than institutional procedure—as neopatrimonial regimes:
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In neopatrimonial regimes. the chief executive maintains authority through
personal patronage, rather than through ideology or law. As with classic
patrimonialism, the right to rule is ascribed to a person rather than an office. In
contemporary neopatrimonialism, relationships of loyalty and dependence
pervade a formal political and administrative system and leaders occupy
bureaucratic offices less to perform public service than to acquire personal
wealth and status. The distinction between private and public interests is
purposely blurred. The essence of neopatrimonialism is the award by public
officials of personal favors, both within the state (notably public sector jobs)
and in society (for instance, licenses, contracts, and projects). In return for
material rewards, clients mobilize political support and refer all decisions
upward as a mark of deference to patrons. (Bratton and van de Walle 1994:
458)

On the historical pervasiveness of personal rule in Latin American politics, Kamrava

notes:
Before the wave of democratization that appeared in the 1980s ... little respect
for constitutional mandates could be found in the region and the majority of
political leaders there observed constitutional procedures only when suited to
their purposes. The element of personalismo in Latin American culture and
politics has also encouraged the predominance of leaders with strong
personalities over political institutions and principles, thus further reducing the
practical viability of constitutions. (1993: 5-6)

On the incidence of neopatrimonialism in the African setting, Bratton and van de Walle
assert that "neopatrimonial practice ... is the core feature of politics in Africa,” given
that "personal relationships ... in Africa ... constitute the foundation and superstructure
of political institutions" (1994: 459). In reference to the neopatrimonial proclivities of
Southeast Asian politics, Scott has remarked: "The dynamics of personal alliance
networks are as crucial in the day-to-day realities of national institutions as in local
politics; the main difference is simply that such networks are more elaborately designed
by formal facades in modern institutions” (1972b: 92).° And finally, in considering the
entire range of polities that constitute the less-developed world, Clapham concludes that
neopatrimonialism is "the most salient type [of authority] in third world societies”
because it "corresponds to the normal forms of social organization in precolonial
societies” (1985: 49). The possible origins of neopatrimonialism notwithstanding, its
ubiquity in the less-developed world is difficult—if not impossible—to ignore.

Uncertain Executive Tenure

The second political reality of the LDC setting that I examine is the precarious
nature of executive tenure. Though the political executive may occupy the pivot point
of power relations in LDC polities, his continued occupation of that location is far from
guaranteed: "... political instability, arising out of legitimacy crises and raw inter-elite
political competition, has become endemic to Third World polities. Palace coups and
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personality changes have become commonplace ..." (Kamrava 1993: 170). One
common indicator of the general insecurity of executive tenure in the LDC setting is
the relative frequency of the coup d'etat. While cognizant of the fact that the coup
d'etat is not completely alien to the industrialized world, Clapham observes:

The difference between industrial states ... and the third world is nonetheless
striking. Fully three-quarters of the twenty Latin American regimes have had
military coups since 1960.... Just on half the states in third world Asia, and
rather more in Africa, have had military coups and governments over the same
period, even though (since many states did not become independent until after
1960) these have been less at risk. (1985: 137)

Returning to the comparison of humid tropical and OECD countries, table 4.4
below provides data on the occurrence of coups and revolutionary events for the period
1976-1980. Whereas the coup data reflect the actual removal of the executive through
extraconstitutional means, the data on revolutionary events, defined as "any illegal or
forced change in the top governmental elite, [or] any attempt at such a change” (Banks
1995), are suggestive of the demand for extraconstitutional removal. By either
measure, the differences in the fluidity of the macropolitical environments in which
tropical and industrial country executives operate are obvious. Thus, despite popular
images that often project strong executives with a firm grip on the reins of power, the
reality of LDC politics bespeaks a tenure that is much more tenuous.

Table 4.4. Coups d'Etat and Revolutionary Events in the Humid Tropics and the OECD, 1976-1980

Coups d'Etat Revolutionary Events

Region

Africa 8 38
Asia-Pacific 3 18
Latin America-Caribbean 7 13

69

Humid Tropics

OECD Countries

Source: Banks (1995).

T'he Contest for Landed Property Rights

The content of the preceding two sections is relatively well established. Most
observers of the less-developed world would accept that agrarianism, primary
production, executive dominance, and the insecurity of executive tenure are common,
if not cornerstone, features of LDCs in general, and tropical countries more
specifically. Much less studied, however, is the relationship between these factors and
tropical deforestation. In this section, I advance the claim that it is the confluence of
these four factors in the tropical country setting has led to notable distortions in the
contest for landed property rights, thus making these countries particularly susceptible
to high levels of forest loss.
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At the heart of this claim lies the notion that the central struggle driving the
politics of agrarian societies is that between the "modern” industrializing sectors of
these societies and their "traditional” peasant-based counterparts: "Politics centers on
the contest for control over the extent to which rural resources are rewarded as they
contribute to the growth of the nonfarm sector” (Bates 1987: 169)."° More to the point,
politics in these societies centers on the contest for control over land and landed
resources: "As rural societies are predominantly agrarian and thus dependent on land,
control of land is the strongest force in shaping their economic, social and political
structure” (Christodoulou 1990: 7). Therefore, "Land becomes the pivot of power
because people depend on it for their vital needs: the greater the dependence, the more
strategic becomes control of land and the more power it confers” (ibid.: 1).

Thus, the importance of land in the tropical country setting derives from its
status as the key factor of production. Just as power in industrial societies accrues to
those who control capital, technology, and organization (Galbraith 1985), power in
agrarian societies accrues to those who command authority over the disposition of
landed resources. Land sustains such primary production activities as livestock
production in South and Central America (Hecht, Norgaard, and Possio 1988;
Kaimowitz 1996); commercial plantation agriculture in Southeast Asia and West Africa
(Grainger 1993: 60-62); mineral extraction in Guinea, Papua New Guinea, Peru, and
Zaire (ibid.: 63-65); oil exploration in Cameroon, Congo, Ecuador, Gabon, Nigeria,
Indonesia, Malaysia, and Venezuela (ibid.: 65-66); and the felling of trees for timber in
numerous countries throughout the humid tropics (Rietbergen 1993). Last but certainly
not least, at the risk of belaboring the obvious, land makes possible the subsistence
agriculture practiced by hundreds of millions of peasant producers across the entire
humid tropical belt (Upton 1996: 165-187).

At a more fundamental level, however, politics in the humid tropics centers on
the contest for landed property rights, that is, the property rights that pertain to land
and the various resources that is supports (e.g., soils, timber, minerals). And, while
land and the various resources that it supports may be the chief commodities over
which political battles are fought in the tropical country setting, "Individuals and
interest groups are really seeking command over property rights" (Benson 1984: 397).
At a more fundamental level still, I would argue, politics in the humid tropics is a
contest to decide who will participate in the "contracting for property rights"—the
efforts of individuals to assign or modify property rights (Libecap 1989). In contrast to
those excluded from this process, those who take part enjoy a distinct comparative
advantage in determining who the property rights holders will be and how property
rights will be distributed. To paraphrase Harold Laswell ([1936] 1958), "who gets
landed property rights, when, where, and how" depends significantly on the ability to
participate in the contracting for landed property rights.

Privileging Property Rights

At this point, it is perhaps worth stating more explicitly why I have chosen to
characterize tropical country politics as a contest for "landed property rights” rather
than a contest for "landed resources." My purpose in accenting the importance of
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property rights to landed resources stems from my desire to maintain the focus on the
institutional dimensions of human-land relationships. By focusing on property
rights—i.e., "the social institutions that define or delimit the range of privileges granted
to individuals to specific assets" (Libecap 1989: 1)—we are reminded that the contest
for landed resources in the humid tropics is embedded in a network of institutional
arrangements—broadly defined as "the humanly devised constraints that shape human
interaction” (North 1990: 3). That is, the contest for landed resources in the humid
tropics is won or lost on the ability to participate and prevail in the contracting for
landed property rights.

Of course, this begs the question, does a focus on the possession of property
rights not obscure the fact that in some settings, especially those encountered in the
tropics (Bromley 1991: 104-106), the enforcement of property rights is highly
problematic and, therefore, that the possession of property rights is of little value?
Firmin-Sellers maintains that "property rights are most likely to be enforced when
actors possess ample information about the asset, few individuals or groups press for
an alternative definition of property rights, rights holders have ready access to
adjudicatory institutions, and those institutions are backed by the coercive authority of
the state” (1995: 867)—all conditions, she notes, that are frequently absent in the LDC
setting. In response, I would assert that the conspicuous absence of these conditions in
the tropical country setting is due in large part to the exclusion of tropical peasantries
from the contracting for landed property rights. And, as I will suggest in the next
chapter, where tropical peasantries are meaningfully incorporated into this process,
these enforcement deficiencies are less prominent and, therefore, the pressures exerted
on tropical forest resources less pronounced.

A Framework for Analvsis

To structure my analysis of the contest for landed property rights, I employ a
simple framework that addresses five questions that I believe to be fundamental to
comprehending the dynamics of this contest in the tropical country setting:

. Who are the principal actors involved?

. What are the economic modes of production under which each actor
functions, if different?

o What is the primary behavioral objective of each actor, given the
constraints imposed by the relevant mode of production?

J What are the various landed operational strategies that each actor
pursues, given their primary behavioral objective?

o What is the nature of the constitutional order in which the contest for

landed property rights is conducted?

These core elements of the framework are depicted at the top of figure 4.1 below.
Immediately below this base template, I have also included profiles of the two actors
that I believe to be most central to the contest for landed property rights in the
contemporary humid tropics: the peasant producer and the political executive. 1
provide these profiles as a means of previewing the discussion that I undertake in the
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pages below. Note that the actor, mode-of-production, behavioral-objective, and
landed operational-strategies elements differ across these two profiles while the
constitutional-order element remains invariant. Of course, this is not meant to imply
that constitutional orders are invariant from polity to polity. Rather, this is merely to
indicate that I postpone consideration of this element until the next chapter, where 1
examine in some depth how variation in the constitutional order affects the ability of
peasant producers and political executives to pursue their respective operational
strategies.

The Actors

As mentioned above, the participants in the contest for landed property rights in
the humid tropics tend to coalesce into two major groups: the members of the
"traditional” rural-based peasant sector and the members of the "modern” urban-based
industrial sector. It is worth mentioning, however, that key rural actors—most often
large landowners—frequently form an integral part of ruling urban-based coalitions in
the tropics (e.g., Bates 1981: 109-112). Thus, it is perhaps more accurate to refer to
the counterpart of the peasant sector as the "agro-industrial” sector. And, while there
are certainly other interested parties involved in this contest (e.g., multinational
corporations, international lending agencies, non-governmental organizations), I
presume that such parties align themselves with the members of either one or the other
of these two sectors. Furthermore, while there are certainly important within-group
differences in these two sectors, the between-group differences, I would affirm, are
even more salient.

In the pages that follow, I explore these differences in terms of: (1) alternative
modes of production; (2) how these modes of production lead to distinct behavioral
objectives; and (3) how these objectives are pursued through disparate operational
strategies. I consider these differences first in terms of the peasant producer and then
in terms of the political executive. Designating the peasant producer to represent the
peasant sector is an obvious choice and requires no further explanation. Selecting the
political executive to represent the agro-industrial sector, however, is a decision whose
logic is less readily apparent and, therefore, in need of additional clarification.

In short, my selection of the political executive to represent the agro-industrial
sector derives both from the critical historical role of the LDC state as the vanguard of
industrial transformation (e.g., Haggard 1990; Evans 1995; Maxfield and Schneider
1997) and the pivotal institutional role of the political executive as the ultimate arbiter
of his polity's property rights arrangements (North 1981, 1990). Thus, it is ultimately
the political executive who decides how "rural resources are rewarded as they
contribute to the growth of the nonfarm sector"—that is, to the advancement of
industrialization. And, it is because of this fact that I have chosen the political
executive as the paramount embodiment of agro-industrial sector interests.
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The Peasant Producer
Mode of Production.!’ One of the key distinguishing features of peasant
producers is their subsistence mode of production (Chayanov 1966)."* Under
subsistence production, social labor produces just enough to ensure that the group
subsists at the same material level year after year. This "just enough" must be
sufficient, though, to enable production to continue at the recurrent level. In an
agrarian community, for example, enough of the previous season's crop must be set
aside for sowing in the next season, and a certain proportion of labor expenditure must
be reserved for repairing and maintaining the community's existing productive
resources (e.g., land, tools, draft animals). Thus, under subsistence production, the
main goal of the peasant producer is not surplus accumulation, as the Marxist would
phrase it, but simple reproduction.

This is not to say, of course, that the modern peasant producer generates no
surplus. Implicit in the definition of peasants delineated above was the notion that the
partial engagement of peasant producers in input and output markets requires the
generation of at least some surplus in order to participate in such markets. Thus,
peasant producers trade or sell a portion of their crop to obtain or purchase necessities
that they themselves cannot produce. Additionally, peasant producers may sell their
labor or participate in other off-farm activities in order to obtain cash for the purchase
of such necessities. However, it must be remembered that the acquisition of cash is
undertaken primarily to satisfy basic household consumption requirements—not to enter
into expanded production for profit.

Behavioral Objective. Scholars who assume that peasant behavior is, at least in
some sense, "optimizing" (Lipton 1968) have long debated the question of precisely
what peasant producers seek to optimize. Ellis (1993: 63-168) offers a broad overview
of five alternative perspectives on this question. From the profit-maximizing
perspective (e.g., Schultz 1964; Ali and Byerlee 1991), peasants are held to be
"efficient but poor" profit maximizers, beset by "comparatively few significant
inefficiencies in the allocation of the factors of production” (Schultz 1964: 37-38). For
those scholars who portray peasant producers as existing in ecologically and
economically uncertain decision-making environments (e.g., Roumasset 1976; Scott
1976), peasants are risk averse, and seek to advance their chances of physical survival
through the avoidance of risk. For scholars such as Chayanov (1966), peasants are
drudgery averse, and act to achieve the optimal trade-off between the necessity to
secure a minimum level of household consumption and the desire to avoid the travail of
farm work. Scholars adopting the farm-household perspective (e.g., Barnum and
Squire 1979; Low 1986) depict peasant producers as general utility maximizers and
emphasize the role of external labor markets in the decision-making behavior of peasant
producers, proposing that the on-farm decisions of peasants must be evaluated in terms
of their opportunity cost vis-a-vis the prevailing wage rate. Finally, for those scholars
who focus on the sharecropping peasant (e.g., Cheung 1969; Hayami and Otsuka
1993), share tenancy is characterized as the contractual response of peasants (and large
landowners) with imperfect information striving to minimize the transaction costs
associated with exchanges carried out in land, labor, and credit markets.
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For the purposes of this research, I assume that the foremost behavioral
objective of peasant producers is physical survival, secured most fundamentally through
the aversion of risk:

Living close to the subsistence margin and subject to the vagaries of weather
and the claims of outsiders, the peasant household has little scope for the profit
maximization calculus of traditional neoclassical economics. Typically, the
peasant cultivator seeks to avoid the failure that will ruin him rather than
attempting a big, but risky killing. In decision-making parlance his behavior is
risk-averse; he minimizes the subjective probability of the maximum loss.
(Scott 1976: 4)

I adopt this position not to discount the insights of the other four perspectives, but
rather to select the one perspective that I believe to be the most broadly applicable,
given the general parameters of this study. Because the profit-maximizing and farm-
household perspectives both assume competitive markets (Ellis 1993: 166), their
usefulness in the tropical country setting is severely limited. As I describe in a
forthcoming section, the tendency of the tropical country political executive to favor
agro-industrial interests in the contest for landed property rights has meant the
introduction of severe distortions in both land and labor markets. To assume these
distortions away, therefore, would seriously misrepresent the realities of contemporary
tropical-country agrarian structures. Because the drudgery-averse approach proceeds
on the assumption that there is no hiring in or hiring out of labor by the peasant
household (ibid.: 120), its utility in the tropical country setting is also limited, given
the fact that labor markets, though often imperfect and incomplete, are nevertheless
present in the rural areas of most humid tropical countries. Finally, because
sharecropping is not a truly pan-tropic agrarian institution (ibid.: 164), the
sharecropping perspective fails to provide the geographically sweeping vista necessary
to understand peasant-producer behavior throughout the entire humid tropical zone.

Thus, each of these four approaches betrays certain limitations when evaluated
in the tropical country setting. By contrast, the risk-averse perspective, I believe, more
accurately captures the fundamental challenge confronting the contemporary tropical
peasant producer—physical survival:

It is widely recognized that a high level of uncertainty typifies the lives of
people in peasant farm households in developing countries. This uncertainty is
more pervasive and serious for them than for farm families in temperate zones
for several reasons. Variations of climate are more unpredictable and tend to be
more severe in their impact on crop yields in the tropics than in the temperate
zones. Also markets are more unstable where information is poor and other
imperfections abound. Insecurity of poor peasant families due to low social and
economic status is important in some countries; insecurity due to the vagaries of
state action is important in others. And looming above all these kinds of
uncertainty is the poverty of many peasant families meaning that the outcome of
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uncertain events can often make the difference between survival and starvation.
(Ellis 1993: 82)

Given the myriad ecological, economic, and political uncertainties that mark peasant
life, therefore, the assumption that peasants are averse to risky behavior—as such
behavior may endanger their physical survival—would seem a reasonable inference.'

Operational Strategies. If peasant conduct is predicated on the logic of risk
aversion, what then are some of the observable manifestations of this risk-averting
behavior? In this section, I review the operational strategies that peasant producers
have developed to manage risk. In order to sustain the primary analytical focus of this
chapter—human-land relationships and their institutional dimensions—I restrict the
discussion to those strategies directly related to land tenure; thus, operational strategies
unrelated to land tenure are not addressed.'* Moreover, in order to direct the review to
those operational strategies most prominent in the tropical country setting, I restrict the
discussion to three strategies in particular: (1) common-property lands; (2) land
fragmentation; and (3) land redistribution. For each strategy, I briefly examine its
rationale and then provide representative examples drawn from each of the three major
continental regions within the humid tropical zone.

Probably one of the most widely studied strategies of risk management practiced
by the members of peasant communities is the creation of common-property lands."
Again, in light of the various uncertainties that peasants encounter in their daily
routines, the establishment of common-property lands, and common-property
institutions more generally, can be seen as the logical response of individuals bound
together by an uncertain future:

In the face of the uncertainty characteristic of life in a developing economy, no
individual can be assured that he or she will be spared failure. Given the
intimate connection between basic resources and subsistence, unpredictable
events such as floods or drought may bring disease or death. In the face of this
environmental uncertainty, common-property institutions may be created; rather
than emphasizing the right to exclude some, these institutions provide instead
for the right of many to be equally included as a hedge against uncertainty. The
expectation is that when one is in need, aid will be forthcoming from others in
return for a like commitment—a more agreeable prospect than "going it alone”
in the face of nature.... Poverty, natural resource dependency, and resulting
uncertainties thus create an incentive structure that may make common property

a comparatively rational solution to certain problems of resource management.
(Runge 1992: 20-21)

Thus, for a variety of reasons, common-property lands continue as an important
form of land tenure in the contemporary humid tropics.'® In Burkina Faso, for
example, Saul (1993) documents how common-property lands held by patrilineal
groups ("agnatic corporations") of ethnic Bobo have endured despite the presence of
considerable demographic and market pressures—pressures commonly thought to hasten
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the demise of common-property institutions.'” Conklin's (1980) monograph describes
the common-property arrangements in agricultural and forest lands of the Ifugao, an
ethnic group occupying the Philippine island of Luzon. And, in his book on the
Huanca of central Peru, Smith (1989) traces the 100-year struggle of the Huanca to
defend their communal lands and pastures against the encroachments of neighboring
hacienda (large estate) owners.

A second strategy that peasant communities have devised to mitigate risk is land
fragmentation. Where land fragmentation is practiced, common lands are divided
among peasant producers so as to supply them with several discrete parcels of
land—rather than one contiguous parcel—scattered over a relatively large area (Bentley
1987). In this way, peasants are able to spread the risk of failure across a wider
assortment of soils and growing conditions. Thus, if a crop fails in one parcel, the
peasant producer has other parcels upon which he can fall back to satisfy the
subsistence needs of himself and his family.

Tindituuza and Kateete's (1971) study chronicles the ubiquity of land
fragmentation in the Kigezi district of Uganda. In their detailed examination of
communities in rural Bangladesh, Ahsan et al. (1989) report that land fragmentation
continues to be "one of the most striking characteristics” of the rural Bangladeshi
landscape. And, among ejido (a type of communal landholding body) members in the
Mexican state of Chiapas, Bellon (1996) discovers that land fragmentation serves not
only to attenuate risk, but to uphold a relatively equitable distribution of lands
containing high quality soils.

Finally, peasant communities engage in various forms of land redistribution in
order to ensure that land is available for all who need to cultivate it. And, while the
particular method of redistribution varies from place to place, "The common element is
assured land access. Mechanisms of land redistributive rites and festivals ... all
attempt to keep land distribution relatively equal and to protect the relative security of
community members” (Flora 1990: 28). By preserving relative parity in landholdings,
no one member becomes dominant enough to exclude others—a compromise that those
close to the edge of physical survival are generally willing to accept.

In his overview of indigenous land tenure systems in Africa, Bruce (1988)
posits that redistribution stemming from inheritance rules and institutional responses to
rising population pressures have helped to preserve relatively, though certainly not
absolute, egalitarian patterns of land distribution across the continent. Based upon their
investigation of the Iban, a society of longhouse-dwellers who practice shifting
cultivation of hill rice in the Malaysian state of Sarawak, Cramb and Wills declare:

In most cases, Iban land tenure has ... maintained an equitable distribution of
access to land in the face of population growth and the spread of cash crops....
Equitable access has been maintained ... by the temporary transfer of cultivation
rights between households ... and, in some cases, by the pooling of cultivation
rights such that the longhouse meeting allocates individual hill rice plots each
year on the basis of household needs. (1990: 350)
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