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Foreword

his remarkable volume addresses the sustainable management of tropical

forests with unstinting sophistication, moving the analysis beyond cli-
chés to the true complexities of the challenge. The world’s tropical forests, in
Latin America, Africa, and Asia, are being cut down, at enormous costs to local
and global biodiversity and ecosystem services. The carbon released by tropical
deforestation is a significant factor in the overall increase in atmospheric green-
house gases. Yet the “best bets” to deal with the challenge of tropical deforesta-
tion remain far from obvious. The studies collected here offer new conceptual
tools and a rich compendium of empirical analyses that will be needed to for-
mulate a set of viable responses to this major global challenge.

The traditional interpretation of tropical deforestation has usually pro-
ceeded in something like the following way. A rising population of smallholder
farmers at the forest margin—the boundary between farm and forest—Ileads
to deforestation as forests are cut to make room for new farms. At the same
time, existing farmland is abandoned because of land degradation, soil erosion,
and soil nutrient depletion. The loss of existing farmland is exacerbated by the
pressure of shortened fallows, caused by the rise of population densities. In this
traditional view, the best way to slow or stop deforestation would be to raise
productivity on existing farms in a sustainable manner—for example, through
the systematic replenishment of soil nutrients, so that pressures to expand into
new lands can be eased.

There are of course important aspects of truth in this conventional view,
but as the studies in this volume make clear, the situation is far more complex.
Natural population growth on the forest margin is not the only, or even the
key, driver of deforestation. Population growth often results from in-migration
of settlers, rather than from the natural population increase among existing
residents. Ironically, in such circumstances, intensification of agricultural tech-
niques, even in a sustainable manner, can increase rather than decrease the rate
of deforestation, by raising the profitability of farming and thereby inducing
the in-migration of settlers to the forest margin. There may be a strong case for
improving the productivity of agricultural practices, but that step alone may
not solve the problem of deforestation.
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Moreover, population increases of smallholders, whether by natural population
increase or by in-migration, are just part of the overall story. Land clearing results not
only from the expansion of land for crop production, but also from cattle ranching,
commercial logging, and other extractive activities. Since deforestation for such pur-
poses is often highly profitable for private actors, even if it is socially costly (e.g., due
to the loss of biodiversity, or the increase of carbon emissions), deforestation will not
be stopped merely through the introduction of sustainable agronomic practices. Poli-
cies will be needed that explicitly aim to tilt the incentives toward forest conservation.
It may be advisable, for example, to compensate landowners for the conservation of
nonmarketed ecosystem services such as conserved habitats and sequestered carbon.

Some economists stop at that point, saying that all that is needed is to “get the
prices right,” by putting market prices on ecosystem services. This book explains why
that insight, valuable as it might be, only touches the surface of the practical issues.
Lurking beneath the idea of setting prices for ecosystem services are measurement
and conceptual problems of enormous scientific complexity. Identifying and valuing
nonmarket ecosystem services require the very best of ecological, soil, and farming
sciences, indeed just what the essays in this volume provide.

How much carbon, for example, is actually sequestered by various land use sys-
tems? How does the soil carbon change over time under particular agronomic prac-
tices, and how can the soil carbon best be measured and monitored? How can we
measure “biodiversity” and “habitat” in a practical manner, in order to promote the
conservation of biodiversity in a managed ecosystem? What indicators should be used
reliably to link observed land use patterns to economic incentives such as payments
for carbon or habitat preservation?

The ASB studies in this volume offer a uniquely informed and up-to-date treat-
ment of these challenging issues, and many more issues as well. The essays combine
rigorous science, new conceptual and empirical tools, and thoughtful policy analysis.
Moreover, the studies describe these issues in a remarkable range of settings, in all
three affected continents and for a wide variety of land use systems. The introduction
and concluding essays are masterful in setting out the issues, as well as identifying the
practical and policy uncertainties not yet solved by the ASB project. In short, this
book is a landmark on the path to sustainable development.

Jeffrey D. Sachs
Jeffrey D. Sachs is Director of the Earth Institute ar Columbia University and Special Advisor to
U.N. Secretary General Kofi Annan.



Preface

At the start of the twenty-first century an area of humid tropical forest
about the size of Nicaragua, New York State, or Greece (130,000 km?) is
destroyed every year. Tropical deforestation remains a major worldwide con-
cern because it threatens the high plant and animal biodiversity these forests
contain, the large carbon stocks stored in them, and the many ecosystem ser-
vices they provide. Small-scale farmers practicing slash-and-burn agriculture
clear forests to produce food and make a living for their families. To escape
poverty, these families often have few options other than to continue clearing
tropical forests. Striking an equitable balance between the legitimate inter-
ests of these rural households and the equally legitimate global concerns over
the environmental consequences of tropical deforestation is one of the major
challenges of the coming decades.

The Alternatives to Slash and Burn (asB) consortium was established
in 1992 by a group of concerned national and international research insti-
tutions and nongovernment organizations in response to recommendations
in the Rio Earth Summits Agenda 21 to halt destructive forms of shifting
cultivation by addressing the underlying social and ecological causes and to
reduce damage to forests by promoting sustainable management at the forest
margins. At that time, there was much understanding of how slash-and-burn
agriculture was performed, but knowledge of its global environmental conse-
quences was sketchy, and what was known about the socioeconomic factors
driving slash-and-burn agriculture was not particularly useful to policymak-
ers seeking to reduce deforestation and improve human welfare. Moreover,
there were few cross-country studies and almost no cross-disciplinary research
efforts involving agricultural scientists, environmental scientists, and social
scientists to draw on for scientific or policy guidance.

The AsB consortium—eventually comprising more than forty organiza-
tions spread across the humid tropical belt—met this challenge by identify-
ing more sustainable land use practices and enabling policies that help con-
serve environmental functions of the tropical forest margins while increasing
household income and food security for millions of poor people. After initial
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support from the Global Environment Facility, AsB became a systemwide program of
the Consultative Group on International Agricultural Research in 1994 and has since
been supported by its members and by the participating national research institu-
tions in Brazil, Cameroon, Indonesia, Peru, Philippines, and Thailand. The AsB con-
sortium changed the way scientists and policymakers work together to tackle major
global challenges.

This book is a synthesis of the first decade of AsB’s work, written by a team
of seventy-nine soil scientists, economists, ecologists, anthropologists, and forest-
ers encompassing twenty-six nationalities. Forty-one of them are national scientists
athliated with government research institutes, universities, and nongovernment orga-
nizations of eight tropical countries, and twenty-six others are affiliated with interna-
tional agricultural research centers. This synthesis is organized in five sections. The
first chapter introduces slash-and-burn activities and the overall research framework
used by AsB, including its tradeoff matrix. The second section focuses on the dif-
ferent environmental, agronomic, and socioeconomic dimensions of deforestation
and tropical agriculture, including chapters on carbon dynamics, greenhouse gas
emissions, above-ground and below-ground biodiversity, agronomic sustainability,
and the effects of macroeconomic policy on land and forest use. The third section
focuses on specific best-bet alternatives to slash-and-burn, including community for-
est management, jungle rubber, shade coffee, and reclamation of degraded grasslands
and pastures. The fourth section describes the perspectives of the main countries
involved—Brazil, Indonesia, Cameroon, Peru, and Thailand—regarding the envi-
ronmental, economic, and social importance of slash-and-burn agriculture at the
local, regional, and national levels and the contribution of AsB to addressing key
research and capacity-strengthening issues. The final section compares the different
sites and assesses the tradeoffs between the environmental, agronomic, and economic
costs and benefits of alternative uses of forests and cleared land and identifies the
roles of science and policy action in effecting known tradeoffs today and improving
the terms of these tradeoffs in the future.

The editors held asB leadership positions while working at the Tropical Soil
Biology and Fertility Programme (Palm), the World Agroforestry Centre (San-
chez and Ericksen), and the International Food Policy Research Institute and the
University of California, Davis (Vosti), in the past decade. All editors want to
acknowledge the vision of Nyle Brady, who brought the idea to reality; the assis-
tance of the asB global coordination office at the World Agroforestry Centre in
Nairobi, particularly Joyce Kasyoki for her hard work and institutional memory;
the copyediting work of Sherri Mickelson; and the formatting by Rafael Flor. The
editors also thank Anthony Juo of Texas A&m University for his review of the early
versions of several chapters. We would also like to thank the Australian Centre
for International Agricultural Research for funding that supported the production
of this book and the symposium that launched the chapters for this book at the
American Society of Agronomy meetings in Salt Lake City and the United States
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Agency for International Development for funds that assisted in the editing of this
book.

Cheryl A. Palm, Pedro A. Sanchez, Polly J. Ericksen
The Earth Institute at Columbia University

Stephen A. Vosti
University of California, Davis

January 2004
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