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PREFACE 

This essay, by Malcolm Gillis and Robert Repetto, is number eight 
in the Center's series of Occasional Papers, which present broad re­
flections by senior scholars and policymakers on major develop­
ment issues. 

The subject of this paper has enornous importance for under­
standing a major global environmental issue and the important socio­
economic issues related to it. The central conclusion of the paper is 
that ill-conceived government policies are a major reason for the 
deforestation of the world's tropical forests. The authors recite six 
major policy problems responsible for this, but the most fundamental 
is the tendency to overvalue exploitation of the forests and to under­
value their conservation. Drawing from the empirical evidence avail­
able, they recommend both forestry and nonforestry policies that 
would improve the management of natural resources within develop­
ing countries, and they recommend complementary, supporting ac­
tions by international agencies and the developed countries. Their 
conclusions are based on the broad research reported from all over the 
world in the book they edited, Public Polic' ant(the Misuse ofForest 
Resources, to be published by the Cambridge University Press in 
1989. This paper is adapted from the conclusion to that book. 

The coauthors of' this paper bring long academic and policy 
experience to bear on this topic. Malcolm Gillis, of Duke University, 
has been a successful development economist as well as advisor to a 
number of' governments, and Robert Repetto is the chief resource 
economist of' the World Resources Institute in Washington, D.C. 

We trust this paper will make a useful contribution to an under­
standing of and solution to this serious problem. 

Nicolis Ardito-Barletta 
General Director 
International Center for 
Economic Growth 

Panama City, Panama 
September 1988 
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A few low-income nations are confronting an imminent shortage of 
wood; the world is not. All nations, however, are facing an extremely
serious shortage of natural tropical forests, an international asset of 
inestimable value. Deforestation and forest degradation are rapidly
shrinking the size and quality of this fragile endowment, with severe 
consequences for the entire planet. In developing countries, depletion
of natural forest endowments is responsible not only for declining
supplies of wood fiber, but for irretrievable loss of habitat for flora and 
fauna, squandering of irreplaceable genetic material for breeders of 
plants and animals, and loss of livelihood for millions of humans who 
for centuries have depended upon nonwood forest products for their 
livelihood. Continuing destruction of natural rain forests has also left 

This article isbased on research conducted by the authors and collaborators for the book PublicPolicy and the Misuse ofForest Resources (New York: Cambridge University Press. 1989).Analysis of information from ten case studies formed the basis for the conclusions presented
herein. The authors are responsible for any errors of fact or interpretation. 
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many tropical countries with vast tracts of land rendered unsuitable 
for all but the most capital-intensive agriculture, and has accelerated 
erosion and damage to vital watersheds. 

In recent years it has become evident that the immiserization 
following upon this process is not confilned to tropical countries, but 
has instead worldwide implications. While policymakers in both rich 
and poor countries have begun to understand something of the value 
of natural forests as a standing resource, deforestation continues 
apace. This paper will explore the causes of deforestation in Third 
World countries, with special emphasis on waste-pronoting govern­
ment policies. It will also suggest policy reforms designed to lessen 
the problem, along with ways in which international development 
agencies and governments of industrial nations can help. 

New Perspectives on the Causes of Deforestation in the Tropics 

A number of recent studies have clearly established the extent of 
forest decline and likely economic, social, and environmental conse­
quences (Brown et al. 1985; Eckholm 1976; Fearnside 1982; Grain­
ger 1980; Lanly 1982; Myers 1980, 1984, 1985. Spears 1979). Many 
of these studies and others as well (Allen and Barnes 1985; Bunker 
1980; Ehrlich and Ehrlich 1981; Plumwood and Routley 1982; 
Tucker and Richards 1983) have also sought to establish the principal 
causes of deforestation. Shifting cultivation, agricultural conversion, 
and fuel wood gathering-three major outgrowths of population 
growth and rural poverty-have been identified as threats to natural 
forests in the Third World. The impact of large development projects 
has also been shown to be a contributing factor. Finally, almost every 
previous study has focused upon logging, land clearing for ranches, 
and other forns of commercial exploitation as sources of the problem. 

Our research reinforces prior findings on the role of poverty and 
commercial forest activities in deforestation. But in addition we focus 
on the role that government policies have played in significantly 
exacerbating other pressures leading to wasteful use of natural forest 
resources, particularly those owned by governments themselves. Our 
findings are based upon evidence of the effects of government 
policies on deforestation and forest degradation in ten case studies 
covering seven countries: Brazil, Gabon, Ghana. Indonesia, Ivory 
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Coast, Liberia, the Philippines, and three regions of Malaysia-
Peninsular Malaysia, Sabah, and Sarawak. We emphasize the policy 
dimension because changes in policy can substantially reduce re­
source wastage. Our emphasis on wasteful use in the economic sense 
does not ignore or minimize the importance of noneconomic objec­
tives in shaping forest policies. Rather, our research implies that 
policies leading to economic waste have also undermined conserva­
tion efforts, regional development strategies, and other socioeco­
nomic goals. 

Separating the effects of government policies from those of other 
causes isan extremely difficult task, because policy-induced exploi­
tation interacts with other pressures on natural forests. Forests opened
by loggers encouraged by liberal concession terms are thereby more 
accessible to shifting cultivators. Government-sponsored settlements 
also attract spontaneous migrants. Development policies that worsen 
rural poverty lead to more rapid encroachment on forest lands. The 
indirect effects of government policies are substantial. Despite this 
complexity, an important conclusion emerges from the case studies 
we have considered: wastage ufpublic/ own'd natural forests has 
been wid'spreadand long-standing. To an e.xtent heretofore unap­
preciated, these ottt ones have been the largely unintended, avoid­
ah/' consequ(enlces 0 go'overinent po/icies. 

The policies in question are not confined to those formulated by 
government agencies nominally responsible for oversight of' forest 
utilization (forestry policies). A wide range of other policies designed 
to serve broader governmental goals (nonforestry policies) have also 
badly undermined the value of natural forest assets. 

Forestry policies include (1)those governing terms of timber 
harvest concessions, such as their duration, permissible annual har­
vests and harvest methods, levels and structures of royalties and fees, 
(2) policies affecting utilization of nonwood forest products, and (3)
policies toward reforestation. Case studies from West Africa, Latin 
America, and Southeast Asia furnish ample evidence that forestry
policies have provided strong incentives for wasteful use of natural 
forest resources. Inadequate use of royalties and other charges to 
collect the economic rents potentially available to harvesters of 
mature timber have set offtimbei booms" and scrambles for short­
term profits. In most of the countries studied, including Indonesia, 
Malaysia, the Philippines, the Ivory Coast, and Ghana, the result has 
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been rapid, careless timber exploitation that outran both biologi­
cal knowledge and administrative capacity for sustainable forest 
management. 

Timber concessions have generally been too short in duration to 
allow loggers to conserve forest values even if they were inclined to 
do so. Harvesting methods, particularly the variants of selective 
cutting prescribed or allowed by most tropical countries, have under­
mined forest quality. The structure of timber royalties has promoted 
excessive mining (high-grading) of forest value and yielded too few 
revenues for government as resource owners. Where reforestation 
policies aimed at regeneration and restoration of commercial mixed 
forest stands have been tried, they have proved largely ineffective. 

In many countries nonforestry policies have caused greater forest 
destruction than misdirected and misapplied forestry policies. Non­
forestry policies prejudicial to fores' conservation may be arranged 
on a continuum that ranges from self-evident to subtle. Most obvious 
are the effects of' policies leading directly to physical intrusion in 
natural forest areas. These include agricultural programs that cicar 
forest land for estate crops, such as rubber, palm oil, and cacao, ft. 
annual crops. Closely related are investments in mining, dams, roads, 
and other large infrastructure projects that incidentally result in 
significant, once-and-for-all destruction of forest resources. Many 
such projects are politically driven and of questionable economic 
worth, even apart from the forest and other natural resource losses 
they impose. 

Further along the continuum are tax, credit, and pricing policies 
that stimulate private commercial investment in forest exploitation, 
whether in logging or timber processing. Such policies have induced 
timber harvesting in excess of rates that otherwise would have been 
commercially profitable. One step removed are policies that stimulate 
private investments in competing land uses, such as ranching, farm­
ing, or fish culture. The principal instruments of fiscal and monetary 
policies contributing to forest destruction are generous tax treatment, 
heavily subsidized credit, and direct government subsidies. 

Next on the continuum are land tenure policies that encourage 
deforestation. Of these, the most direct are tenurial rules that assign 
property rights over public forests to private parties on condition that 
such lands are "developed" or "improved." Such rules have facili­
tated small-farmer expansion into forested regions, but in some 
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countries have been used by wealthier parties to amass large holdings. 
A few countries have demonstrated that this policy works in reverse, 
by awarding private tenures to deforested public wastelands on 
condition that they be reforested. 

A more indirect tenurial policy has been the centralization of 
proprietary rights to forest lands in national governments, supersed­
ing traditional rights of local authorities and communities. Although 
intended to strengthen control, such actions have more often under­
mined local iu!es governing access and use, removed local incentives 
for conservation, and saddled central governments with far-flung 
responsibilities beyond their administrative capabilities. 

Finally, the furthest points on the continuum represent those 
policies that appear at first glance to have few implications for fbrest 
use, but which ultimately prove to be significant sources of policy­
induced forest destruction. Included here are all domestic policies 
that further impoverish households living close to the margin of 
subsistence, especially in rural areas. These include food pricing 
policies and investment priorities biased against the agricultura 
sector, development strategies that depress the demand for unskilled 
labor, exchange rate ovcrvaluation, and agricultural policies that 
favor large farms over smallholders. These policies retard the demo­
graphic transition, depress incomes of rural populations and render 
them more dependent on natural forests for subsistence needs, and 
increase the concentration of agricultural landholdings. 

This emphasis on the policies of national governments respon­
sible for their public forest lands does not imply that external agencies 
have been blamele:;s in the long-terl misuse of natural forests in 
developing countries. It has long been apparent that trade barriers 
proicting wood-processing industries in the United States, Japan, 
Europe, and Australia have usurped many of the benefits from forest­
based industrialization that could have accrued to poor countries, 
while inducing Third World governments to take strong, sometimes 
excessive, countenneasures. And although multinational timber 
enterprises from industrial countries were among the primary bene­
ficiaries of log extraction in tropical nations at least into the 1970s, 
they have steadily withdrawn from the forests of developing coun­
tries. By 1980 they had completed divestment of virtually all logging 
operations inSoutheast Asia and West Africa, their places having 
been taken by smaller multinationals from developing countries and 
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by firms owned by domestic entrepreneurs. The image of the now­
departed multinational fins, popularly identified as the principal
engines of forest destruction for so long, no longer obscures the part
played by domestic government policies. 

There is little doubt that policies of governments have been 
inimical to the rational utilizaion of valuable forest resources. Why
have these policies been adopted, and why do they persist? In many
countries the policies have been deliberately intended to reward 
special interest groulps allied with or otherwise favored by those in 
power. The existence of large resource rents from harvesting mature 
timber has attracted politicians as well as businessmen to the oppor­
tunities for immediate gain. 

That is not the whole story, however. To aconsiderable degree,
the policy weaknesses identified in this study arose despite well­
intentioned development objectives. The shortcomings have been 
failures of understanding and execution. Distillation of the lessons of 
recent ana!yses provides six reasons that help to explain why govern­
ment policies have erred in the direction of excessive depletion of 
natural forest resources. The six are first presented in summary form, 
then discussed at greater length. 

I. 	 Policymakers have consistently undervalued the continuing 
flow of benefits from intact natural forests. 

2. 	They have also overestimated the net benefits of forest exploi­
tation and conversion, exaggerating both the direct and indi­
rect economic benefits, and ignoring many of the costs. 

3. 	Development planners have boldly exploited tropical forests 
for commodity production without adequate biological knowl­
edge of their potential or limitations or awareness of the 
economic consequewces of development policies.

4. Policymakers have attempted-without success-to draw on 
tropical forest resources to solve fiscal, economic, social, and 
political conflicts elsewhere in society.

5. 	National governments have been reluctant to invest the re­
sources that would have been required for adequate steward­
ship of the public resource over which they asserted authority.

6. 	 National governments have undervalued the wisdom of tradi­
tional forest uses and the value of local traditions of forest 
management that they have overruled. 
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1.Undr'valuation /firest assets. Natural forest endowments 
remain undervalued in all countries studied, not only by the general 
public but by governments as owners or itsregulatory authorities and 
by international institutions. An asset that is undervaltied is an asset 
that will inevitably he misused. 

Forest exploitation has concentrated on a relatively few valuable 
conmodit ics, neglecting other tangible and intangible values of 
intact forests. Natural forests everywhere serve protective as well as 
productive Iunctionls. Assigning 1woineV values to the protective 
services is much more di fficuit than estimating the market value of 
timber harvests. This difficulty accounts fr much of the worldwide 
tendency to undervalue natural forest assets, but, in addition, poten­
tial production has also been uidervalued. Forests in the tropics have 
generally been exploited as if only two resources were of any 
significance: the limber and the agricultural land thou.ght to lie 
beneath it. A third resource has been overlooked virtually every­
where: the capacity of the natural forest to '4upply a perpetual stream 
of valuable nonwot-d products that can be harvested witniout cutting 
down trees. In the tropics, these include such comiimodities as nuts, 
oils, fibers, and plant and animal products with special uses. And both 
in tropical nations and illhigh-incone countries in the lemporate 
zone. the recreational value of forests is often underestimated. 

2. O(e(restimation f benefits and underestintion(?"'osts of 
J]Ir. Vt e.xpoitation. The timber and agriculture products expected to 
flow f'rom log harvests and clearing of natural forests have been over­
valued. The common expectation that tropical logs could be har­
vested every thirty-five years in cutover stands was based on over­
optimistic expectations of the rate and extent of regeneration. These 
expectations have been grossly unfulfilI led in Indonesia, Malaysia, 
the Philippines, and other countries studied. Assumptions about the 
agricultural potential fit,,,land underlying tropical forests have been 
even more optimistic. The results here have been even more disap­
pointing, particularly inthe Indonesian resettlement activities known 
as the transmigration progran and in the Brazilian schemes for pro­
moting Anazonian development through large-scale cattle ranching. 

Policymakers have also overestimated the employment and re­
gional development benefits associated with timber industries, infra­
structure investments, and agricultural settlements in tropical forests. 
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Where such initiatives have not been economically sound to begin
with, they have not induced further development or even been able to
sustain themselves without continuing dependence on government
subsidies. However, one result of such inflated expectations has been 
that governments have encouraged timber speculation by allowing
high-value timber to be removed too cheaply. Rather than collect the 
available tax revenues and the rents due them as landholders, govern­
ments have allowed the economic rent on forest lands to accrue to the 
timber concessionaires in the forni of artificially huge profits. This 
problem is rellected in persistently low timber royalties and license
fees alnd unduly low--sometimes zero-income and export taxes.
Only in tile East Malaysian state of Sabah (and then only after 1978)
have governments been moderately successful in appropriating a
sizable share of the rents available in logging. Elsewhere, in Indone­
sia, Malaysia outside of Sabah, the Philippines, and West Africa, siz­
able rents available to timber concessionaires have generated destruc­
tive timber booms and pressures for widespread, rapid exploitation.

Nor have optimistic expectations about tile employment benefits 
from forest utilization been realized. The wood products iIndustries in 
tropical countries have provided some employment, to be sure, but
with tile single exception of Gabon, the timber sectors in tropical
wood-',xporting nations have typically provided jobs for less than I 
percent of the labor force, a figure only as high as in the diversified 
United States economy and half as high as in Canada. Tile drive to 
expand enploynent, domestic value-added, and foreigri exchange
earnings has led to strong protection of donestic processing through
bans on log exports and high export taxes on logs but not on tirnber 
products. Stress on forest-based industrialization has also led to tax
and credit incentives for sawmills, plymills, and even pulp and paper
projects that have been inappropriate for short-fibered tropical hard­
woods. Jobs in the forest-based sector were indeed created, but at very
great cost to nations with large tropical timber endowments. Large
amounts of taxes and foreign exchange earnings were dissipated in 
Indonesia, Malaysia, the Philippines, and West Africa, and some of
the industries that were sheltered became inefficient claimants to 
more of the forests than foreign mills could ever command. 

Along with overestimated benefits, there has been a pervasive
tendency to underestimate not only the economic but also the social 
and environmental costs of' forest exploitation. Although some of 
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these costs have by now been well documented, they have nowhere 
been explicitly offset against the putative benefits of forest use. The 
destruction of habitat that threatens, myriad little-known species
endemic to tropical Forests ind the displacement or disturbance of 
indigenous communities have been especially neglected costs. In 
addition, the costs of-boomtown" development that often arise from 
intensified logging and processing activities were everlooked in the 
drive .opioimote development of lagging or backward regions. In 
Indonesia, Brazil, and elsewhere, neither the infrastructure costs of 
providing for large inflows of immigrants to timber provinces in the 
early stages of timber booms nor the costs of maintaining excessive 
infrastructure in post-boom periods we-e viewed a; offsets to the 
private economic benefits flowing from Lhe opening of the natural 
forest. Instead, they were viewed as investments in regional develop­
ment that could be financed through timber sales. 

In some areas, large-scale extractive activity in natural forests has 
imposed heavy environmental costs. Misused, fragile, tropical soils 
have been seriously damaged over large areas. In Indonesia and the 
adjacent East Malaysian state of Sabah, for example, these hitherto 
unforeseen costs reached calamitous heights in 1983. In that year of 
severe drought, fire in the moist tropical forests in both countries
 
burned an area about one-and-a-half times that of Taiwan. Previous
 
droughts had brought fire, but on a far smaller scale and with minimal
 
damage. By 1983, however, extensive logging in both areas had
 
predisposed even the wet rain forest to disastrous damage from fire,
 
while unlogged forests 
 suffered far milder damage. In Indonesia 
alone, losses in the value of the standing stock of trees exceeded $5 
billion, and the costs of ecological damage are yet to be calculated. 

3. Development policies based on inadequate knowledge of 
ecological limitations and economic consequences. Governments 
have proceeded without adequate biological or economic knowledge 
of tropical forest resource management. Little is known about the 
potential commercial value of all but a very few of the tropical tree 
species, so most trees are treated as weeds and destroyed during
logging operations. Much remains to be learned about potential
regeneration of currently valuable tree species and successful man­
agement of heterogeneous tropical forests for sustained yields. With­
out this knowledge, loggers have blundered through the forests, 
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extracting the few highly valued logs and severely damaging the 
rest. Even less is known of the potential value for agricultural, scien­
tific, or medical purposes of the millions of other plant and animal 
species, despite _lear indicali'ns from previous discoveries that 
unknown treasures may exist in the forests. Conxequently, forest 
habitat is recklessly cleared for commodity production of marginal 
economic value. 

Large-scale agricultural settlements and livestock operations 
have been encouraged without adequate study of land use capabili­
ties. Painful and costly failures have driven hon-e the lesson that the 
lush tropical forest does not impl, the existence of rich soils beneath 
it. It is now recognized that most underlying soils are too nutrient­
poor for sustained crop productIan without heavy fertilization, and 
that the better soils-along rivers, for example-are probably already 
being used by shifting cultivators. Similarly, massive conversions to 
monocultures and ranches have taken place without prior attention to 
potential problems of plant and animal diseases or to pest and weed 
management, with costly and sometimes disastrous consequences. 
Only now is serious attention being paid W the capabilities of tropical 
soils and the developmeot of sustainable fanning and livestock 
systems suited to them. 

Governments have pushed ahead with forest exploitation not 
only in advance of ecological knowledge bat even before understand­
ing the likely' consequences of the policy instruments with which they 
hoped to stimulate development. Several countries awarded conces­
sions for the majority of their productive forest estates before enough 
time had elapsed to assess properly the adequacy of their forest 
management system, or the impact of forest revenue systems on
 
licensees' behavior. Governments have stimulated 
 large domestic 
processing industries before evaluating the appropriateness of the 
levels of protection afforded therm, their technical and economic 
efficiency, and the costs and benefits to the national economy of the 
incentives provided. Similarly, governments have gone ahead with 
large-scale conversions of trorical forests before adequately evaluat­
ing the economic viability and worth of the alternative uses. 

4. Forest e.)loitation as a tool for sociopolitical conflict resolu­
tion. The precipitatc actions described above are related to a fourth 
reason: governments have tended to grasp at tropical forests as a 
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means of resolving problems arising elsewhere in society. Migration 
to forested regions has been seen in Indonesia, th. Philippines, and 
many countries as a means of relieving overcrowding and landless­
ness in settled agricultural regions, whether those conditions sprang 
from rapid population growth, highly concentrated land tenures, or 
slow growth of employment and opportunities for income gener­
ation. Rather than modifying development strategies to deal more 
effectively with unemployment and rural poverty, or to tackle the 
politically difficult problem of land reform, many countries have 
in effect used forests as an escape valve for demographic and eco­
nomic pressures. 

Sale of tropical timber assets has been seen as a ready means of 
raising government revenues and foreign exchange. Governments 
have found that drawing down these resources has been easier in the 
short run than broadening the tax base and improving tax administra­
tion, or reversing trade policies that effectively penalize nascent 
export industries. Ultimately, however, the easy options ex­are 

hausted and the underlying problems remain.
 

5.Insufficient commitment ojimlIs and research efforts toforest
 
ecology and manageiment. Governments (and development assis­
tance agencies) have failed 
 to devote the resources and attention 
to the forest sector that would have been necessary to ensure proper 
management and stewardship. Development spending on the forest 
sector, for example, has been a tiny fraction of that allocated to agri­
culture. While most sizable countries in the Third World have built 
up substantial agricultural research programs (including tree crop
research in some countries), none have developed appreciable 
research capabilities or activities focused on natural forest ecology 
and management. 

Despite the enormous value of the resource, including billions or, 
in Brazil, even trillions of dollars in timber alone, and the large sums 
of money represented in the annual log harvest, governments have not 
built up adequate technical and economic expertise or effective 
management and enforceinrent capabilities. As countries with large 
petroleum and other mineral resources have found, the cost of such 
expertise and managerial capability is small relative to the value of the 
resource, and is an investment that is quickly returned in increased 
earnings to the national economy and the government treasury. 
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Numerous case studies have documented the needless waste of forest 
resources because of inappropriate policies or widespread evasion of
justifiable but poorly enforced regulations. Yet the record of policy
analysis in the forest sector is sparse, and infusions of funds and 
technical assistance to train, staff, equip, and monitor fore-t admini­
stratiin agencies have been inadequate. 

6. Preemption ol'local traditions offorest management. Finally,
while national governments have overestimated their own capabili­
ties for forest management, they have underestimated the value of
traditional management practices and local governance of forest 
resources. Local communities dependent on forests for a wide variety
of commodities and services, not just timber, have been more sensi­
tive to their protective functions and wide varietythe of goods
available from them in a sustainable harvest. Moreover, when provin­
cial and national governments have overruled traditional use rights to
the forests, local communities and individual households have been 
unable, and less willing, to prevent destructive encroachment or
overexploitation. Conversely, governments such as China have found 
that restoring or awarding such rights to local groups has induced 
them to attend carefully to the possibilities of sustainable long-term
production from forest resources. 

Improving the Policy Environment for Utilization of
 
Natural Forests
 

Those with important interests in the natural forests form a wide 
and diverse constituency. Included are not only public and private
proprietors and enterprises based on forest resources, but also those 
who benefit from the protection that forests provide to soils, water,
and wildlife. With respect to the tropical forests, this constituency 
is worldwide. 

Conflict over forest policy is frequent between competing inter­
ests and is sometimes seen as inevitable. In particular. "conservation­
ists" and "developers" are supposedly unalterably in opposition.
When conservation interests are external to the region or nation 
seeking to develop, conflicts between interests can be acute. Never­
theless, an important implication of this study is that such conflicts are 
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often more apparent than real. Policies that have led to wasteful 
exploitation of forest resources, both in developed and developing 
countries, have been costly not only in biological terms, impoverish­
ing the biota and soils, but also in economic terms. Uneconomic 
investments have been promoted, assets have been sacrificed for a 
fraction of their worth, and government treasuries have been deprived 
of revenues and foreign exchange earnings sorely needed for genuine 
development purposes. 

Reforms of public policies toward publicly owned forests can 
save both natural and financial resources. Rather than a "win-lose" 
predicament, opportunities for policy reform present "win-win" 
situations for nations with natural forest endowments. In Brazil, for 
instance, tax and credit incentives for conversion of Amazonian 
forests to livestock pastures have resulted both in ecological and 
fiscal disasters: the incentives have made social waste privately 
profitable at great expense to the government budget. Such outcomes 
are not by any means confined to tropical nations; in the United States, 
the Forest Service has subsidized timber production on economically 
unfit lands. Potentially superior recreational uses have thus been 
sacrificed along with hundreds of millions of dollars in federal funds. 
Efficient management of scarce resources is the proper concern of 
economic policy. Policies such as these, which promote the wasteful 
use of forest resources, are seldom justifiable. 

Opportunities for policy improvements notwithstanding, there is 
a vein of truth in the assertion heard in the Third World that rich 
countries, having preempted a large share of the world's resources, 
wish developing countries to bear the costs of conservation. Since the 
clientele for tropical forest conservation is worldwide, it is in the rich 
nations' interests to help defray some of the costs of policy reforms 
affecting faraway forest endowments. For example, worldwide inter­
ests are clearly furthered when Brazil, Indonesia, Malaysia, or Gabon 
sets aside new areas in parks and forest reserves. Survey and explo­
ration of natural forest resources, for wood and nonwood products as 
well as genetic resources, are costly but essential for better manage­
ment. International interests are served by forest conservation and 
research; international financial and scientific support for them is 
therefore sensible. 

We identify in the following sections a series of measures that 
could be undertaken by tropical country governments, by industrial 
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country governments, and by international agencies to improve
economic utilization and conservation of natural torest assets. This 
list is not intended to be an exhaustive agenda of needs and op­
portunities for slowing deforestation. Such a list would include 
recommendations for accelerating botanical, genetic, and ecologi­
cal research, for improving agroforestry, plant breeding, and selec­
tion, and for strengthening forestry practices in responsible govern­
ment organizations. 

Our focus is complementary to that of' tropical biologists and
foresters, although our concerns are the same. We have identified 
needs and opportunities for policy reform to alter incentives affecting
decisions about natural forest resource use. For convenience of 
presentation, the reforms are grouped into two categories: those that 
are essentially the responsibility of governments as owners of forests 
and as regulators of activities in them, and those for which responsi­
bility properly falls to agencies representing the worldwide constitu­
ency for forest conservation. Neither category is intended to be 
airtight; for example, the need for joint responsibility for financing
reforms is particularly great. Further, the international community
should help to provide better and more complete infornation on 
which policy reforms by owners can be based. Tlhis requires expanded 
policy research on several forest-related topics. 

Policy reforms by national governments of tropical coun­
tries. In most cases, two objectives can serve as adequate guidelines
for policy reform: ( I) more efficient development of the multiple uses 
of natural forests: and (2) improved financial returns to governments 
as owners of forest resources. At first glance these objectives may
 
seem to be too narrow, 
as they may appear to ignore noneconomic 
considerations such as preservation of indigenous communities and 
ecosystems. Steps to achieve these two objectives, however, will 
generally contribute strongly to these noneconomic goals as well,
because of the complementarities discussed above. Thoroughgoing 
reform is required both in forestry and nonforestry policies. 

Forestrvpolicies. Royalties and related charges on private con­
tractors for harvesting and sale of government-owned timber have 
been deficient on two principal counts. First, charges have been 
maintained at levels well below the stumpagc value of the i.imber. 
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This has resulted not only in lost timber rents for the government, but 
also in enormous pressures from business and political interests to 
obtain timber concessions and the substantial short- run profits they 
offer. '[his rent-seeking syndrome has joined with other flaws in 
timber policy to create a climate of over-rapid, wasteful exploitation. 
As a result, timber has been harvested from marginal stands, often in 
such ecologically vulnerable sites as slopes and critical water catch­
ment areas. Second, the structure of royalties has combined with 
inappropriate selection systems to exacerbate loggers' proclivities 
toward high-grading (or mining) forest stands. As a consequence, 
forest quality has been needlessly damaged in the ten cases coverted 
by our research. Sensible reform calls both for increases-sharp 
increases in many countries-in royalty levels and for thoroughgoing 
modification of' deflctive royalty structures. Inflexible, undifferenti­
ated, specific charges based on the volume of timber harvested should 
be replaced by ad valorem royalty systems, based on export prices
properly discounted for costs of harvesting logs and transporting 
them to ports. Valuation of logs for royalties should be equivaknt for 
log exports and for those delivered to domestic processing mills, for 
the measure of the opportunity cost of a log is usually its f.o.b. (free 
on board) value. Countries should use differentiated adivaho'em rates, 
with lower rates for so-called -secondary- species than for the most 
valuable "primary- species, to the extent that their forest services are 
sufficiently well trained and administered to enforce thern. If' the 
forestry service is undernanned and untrained, flat-rate ad valorem 
royalties constitute the best of inferior options, and can be adequate 
if set at moderate levels and combined with other measures to capture 
resource rents. 

Governments have genera~ly proven reluctant to enact royalty
reform. Of' the countries studied, only Sabah (1978) and Liberia 
(1979) have implemented sharp increases in royalty levels in recent 
years. China has silrply increased log prices by administrative 
measures and by permitting market transactions, and proposals that 
were pending in China in 1987 would have raised stumpage fees 
further. Elsewhere, including the Philippines, Indonesia, Ivory 
Coast, Ghana, Gabon. Sarawak, and Peninsular Malaysia, royalties 
continue well below true stumnpagc values and should be raised. 
Again, tropical nations are not alone in selling timber resources too 
cheaply: in the United States, although royalties are bid (usually 
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competitively) and approximate private stumpage values, the govern­
ment's absorption of substantial logging costs means that timber with 
negative stumpage value is routinely harvested. The simplest remedy
for this is the imposition of minimum acceptable bid prices high
enough to recover the government's full separable costs of growing 
and marketing timber. 

These reforms would do much to counteract the rent-seeking
s.yndrome and its destructive effects. Harvesting of' uneconomic 
forest lands would he curtailed. Timber exploitation in Third World 
countries would be slowed to Irate more in line with the growth of 
forest management capabilities. The new policies would permit more 
complete utilization of available timber in smaller, more compact 
concession areas. The result would be a reduction in wastage, infra­
structure costs, and the forest disturbance that opens the way for 
secondary clearance and agricultural conversion. 

Policy reforms in *he administration of concession agreements
would also further both conservation and development goals. Re­
alignment of concessions policies requires changes in both the dura­
tion of concessions and the level of license fees charged on conces­
sion areas. Prior to World War 11,many tropical timber concessions 
were granted for periods of up to a century. Newly independent 
governments in the postwar period tended to view such arrangements 
as vestiges of colonialism. Consequently, the duration of concessions 
was steadily compressed. By 1987, concession periods were typically
five to ten years in length even for large tracts, few governments 
allowed concessions longer than twenty years. 

Given the long growing cycles of commercial tropical hard­
,oods, short-term concessions are generally inconsistent with sen­

sible resource management. Logging finns have no financial interest 
in maintaining forest productivity under such circumstances. Instead, 
they lav incentives for repeated reentry into logged-ovcr stands 
before expiration of their concession, compounding damages arising 
from the initial harvest. 

Tropical foresters have long called for extension of concession 
periods to at least seventy years, so as to provide loggers with at least 
two rotations of thirty-five years each. Governments have not heeded 
such proposals, partly because prewar experience wii h longer conces­
sions showed little evidence of conservation practice by loggers.
Therefore, any movement to extend concession periods must neces­
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sarily be accompanied by appropriate safeguards to defend the public 
interest in nations with tropical forest endowments. Among the 
safeguards proposed is a periodic review of concessionaire perfor­
mance, with renewal of logging rights conditional on adherence to 
prescribed practices. In practice. as the experience of the Philippines 
shows, such arrangements are difficult to police without a substantial 
improvement in administrative capacity. Furthermore, firms, espe­
cially multinational companies, have grown wary of all long-term 
contracts, including timber concessions, because so many have been 
abrogated by governments. A complementary approach is to struc­
ture policies from the outset to provide strong incentives to firms for 
rational forest use. 

For example, governments could use area license fees much more 
.effectively to promote conservation, rational harvesting, and more 
complete rent capture. Fees based on the area awarded in concessions 
have been found to be extremely low in most countries. Ideally, 
logging concessions should be auctioned competitively, as offshore 
oil leases are in the United States, ensuring that governments capture 
virtually all the available resource rent. But auction, or competitive 
bidding, systems work well only where the owner has enough 
information about the resources in particular forest tracts to enable 
him to ascertain their approximate value, and where the number of 
bidders ensures competition. Acquiring the necessary information 
about resources is difficult in tropical timber stands, which are 
typically inaccessible and far more heterogeneous in species compo­
sition than temperate forests. Nevertheless, successful examples of 
auction systems have been reported for both Sarawak and Venezuela. 
The investment by governments in more detailed exploration and 
inventory of forest resources is likely to have an immediate payoff in 
improved revenue capture. 

Auction systems can be combined with high reservation or 
minimum bid prices to guard against bid rigging, or to discourage 
firms from entering regions that are ecologically sensitive or are 
better kept back for harvesting at some future time. Where auction 
systems are not feasible, concession contracts should employ much 
higher license fees per hectare than is now common in the tropics. 
Higher license fees serve two conservation goals, as well as revenue 
objectives: they discourage exploitation of stands of marginal con­
mercial value, and when combined with royalty systems differenti­
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ated with respect to slumpage values, they encourage economic 
utilization of timber stands by providing logging firms with inccn­
tives to recover more volume and more species per hectare. 

Serious problems have been identified in selection systems
governing harvest methods in Icarly all ofthe ten tropical lorest cases 
examined in1our' research and that of our collaborators. Selective 
cutt inc svstetns are used almost everywhere in mixed tropical forests. 
Notwithstanding so(mlle evidence fron Southeast Asia that careful 
selecilve logging cal be done with minimal damage to iesidual 
stands, the seleclik+e cutting methods actually practiced in tropical
forests yield unsalisfactorv ecological results (principally because of 
heavy incidental damage and poor regeneration f harvested species)
and in ferior loI-tem econonic results (because of deterioration of 
the quality of the stand). 

It is nlfortunatelv true that much remains to be learned about 
ecoiogicallV sound selection systems in tropical forests. Virtually no 
one sup)ports clear-cutting (k'whole-tree util ization") Is a silviculture 
nethod in tropical forests except wlhere natural forests are to bo 

cleared for othe, land uses. There is therefore little basis for recoin­
tnetdations on harvest systems. other than careful research in specific
forest regions. But better enforcement of concession terms to avoid 
excess damage to soils and remaining trees is possible, and the policy 
reforms discussed amh, e would provide stronger incentives to con­
cessionaires to reduce logging damage and waste.
 

The most plausible alternative to current methods is orone 

another of the so-called utiform cutting systems, which also involve
 
selective harvests but generally take more stems per hectare. Uniform 
cutting systems yield greater immediate volume but also entail 
greater costs and ecological impacts. In the long run, the most sensible 
approach to improving harvest methods is more research on the 
ecological, silvicultural, and economic implications of alternative 
selection mthods, to fiid attractive variants of uniform cutting 
systens or more appropriate forns of selective logging. 

Reforestation requirements in the temperate forests of North 
America and China are well understood, even if costs or other 
constraints have sometimes limited reforestation programs on public 
lands. The situation is different in tropical countries. If' by reforesta­
tion is meant the restoration of logged-over stands to something
closely resembling their natural states, with similar species fre­
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quency, age distribution, and density, then existing knowledge of tile 
ecoiogy of the tropical forest severely constrains the success of such 
efforts. If by reforestation is meant enrichment planting of primary 
species in cutover stands, current policies have brought little success, 
despite encouraging results in Indonesia and a few other atreas. 

Despite tihe general lack of success in regenerating cutover 
tropical forests, some reforestation policies have served other bene­
ficial purposes. Indonesia's reforestation deposit ($4 per cubic meter 
harvested) did capture additional timber rents and helped discourage 
logging on marginal stands, although it wits no, nearly high enough 
to induce firms to undertake significant reforestation activity. The 
same can be said of similar charges in Malaysia and West Africa. Nor 
have regeneration programs mounted by governments" as owners 
had much success, whether financed by earnarked forest taxes or 
directly from national treasaries. Most of these have been either 
underbudgeted (the Philippines, Ghara, and Gabon), ill designed 
(Indonesia and the Philippines), or rendered ineffective by institu­
tional constraints (Sabah). 

A viable set of regeneration policies in logged-over areas would 
have the following features: (I) prine focus on cutting methods 
favorable to natural regeneration, coupled with enrichment planting 
of native species: (2) carrot and stick incentives for firns to undertake 
regeneration (the carrot could be a one-year extension of the conces­
sion period for every prescribed number of hectares of the concession 
area in which regeneration is under way, and the stick could be a 
sizable deposit of at least $5 per cubic meter of primary species 
harvested, refundable to finns as regeneration proceeds, on proof of 
their expenditures for this purpose), (3) more budgetary and scientific 
resources for regeneration research program; and (4) increased sup­
port for government regeneration efforts by international lending 
institutions and aid donors. 

Where reforestation is defined as replacement of forest cover on 
cutover tracts by non-indigenous trees (such as pines) other than those 
grown for tree crops, some success has been recorded in tropical 
countries, including Indonesia, Malaysia, the Philippines, and Brazil. 
Experience with free plantations (especially conifers) from temperate 
zone countries may prove helpful in these efforts. Such programs are 
well established in China, the United States, and other temperate 
countries such as Chile. 
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Plantations are in any case an essential part of any program to 
conserve natural topical forests, b they create an alternative 
source of 'supply :.,;ineet growing demands for wood products.
Tropical areas under ree plantations (other than those established lor
industrial tree crops suCh as paln oil) have grown substantially in tile 
postwar period. They covered an estimated II million hectares in
tropical countries (excluding China) by 1980. and their area is 
expected to double by the end of the century (Spears 1983).

Policies that promote investment in tree plantations can help in 
reducing demands on natural forests, especially for domestic needs. 
A number of countrics have adopted incentive programs, including
tax benefits, concessionary credits, and guaranteed markets to stimu­
late private investment plantations. These policies have already been
evaluated by several previous studies (Berger 1980: Gregersen and 
McGauhcy 1985: Laarman 1983: Matomoros 1982). Unfortunately,

impediments to plantat ion investments still exist in tropical countries.
 
For example, potential foreign investors in Indonesia cannot own

forest land in fee simplc 
 nor can they obtain leases for a sufficiently

long period o ltmne. Such limitations discourage investmzent commit­
ments. Even with increasing investments in plantations, deforestation
 
exceeds reforestation by large margins in most tropical countries, and
 
depletion 
 of timber supplies greatly exceeds additions from all
 
sources. Consequently, positive incentives for plantation 
 invest­
ments, while important, are insuLfficient.
 

Adverse policies that exacerbate losses of natural forest resources 
must also be changed. Neglect of* nontimber forest products is one
such policy, based largely on ignorance. Most tropical country
governments do not even collect information on the annual value of
production or export of dozens of 'valuablenonwood products that can 
be harvested withOut damaging the complex forest ecosystem. In 
Indonesia, where relatively complete and up-to-date data are main­
tained on production and export of these items, their value now 
exceeds 10 percent of gross log export value. Complicated new 
policies to promote n)ntimber products are not needed: however,
better information sIX uld be provided, export taxes on1 them should 
be removed, and export controls should be relaxed--except, of 
course, for trade in sensitive or endangered species. If governments
realize how valuable such products can be, they will view their loss 
with more concern. 
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Traditiontal ly. local conlmtinilics have been more sensitive to 
these benefit-s, while central governments have tended to regard 
tropical lorests as ilillensc linber warehotises. ConsCqiently. cen­
tral governinen Is have not been etlleciv e resource managers, and 
provincial or stale iloveninients (as in Malaysia) have not done Much 
better. For constitutional Ias well as other reasons, privatization of 
permanent rights to natural foirsts is not irealistic option in llost 
Countries. Nor would it necessarily solve ileproblemnl by itself. In 
Brazil. where large-scale forcst pritvatization has occurred, policy­
induced distortions in investment incentives have enticed large inves­
tors to grasp alopportunities for short-term gains---with predictable 
restilIs. The record of experience thuts f. howevCer, sLggests that 
local communal or collectiv % forest property rights hasownership of 
been more consistent with conservation of all IorestlVies than has 
cntral government ownership. 

Accordingly, a larger ,hare of right, and responsibilities over 
llatural fOlCsts shotild he returned to Iocal jurisdictions, where long­
slandin tratilitlons of,fiorest ts exist, or to coint)t governments (such 
as Indonesia, kabuiparls), or to village toloperatives. as in China. 
Central go erirnents would retain sovereiign taxing pow'er, and 
therelorC would iot give up f(west revetltes, ;a0lhoulh revenue­
sharing with local collniill iCSnot only equitalle but also effectiveIs 

in enslring Iheir initere in rCsoIrCC allailCeiCiit. RevCrsion would 
imeall principally that lorel forcst manageminent decisions, aboutl ihe 
location, size, and length of logging concessions, ind ahoul land­
clearing for agrieullrc, would be in the hands of local groups with a 
conti nuin stake in ie in ultiple benefits that nat Lural forests provide. 

Nonfirwstrv p<lic'i,.s. Experience in all tell tropical cases studied 
demonstrates that government forestry policies have re.-ulted inmore 
resource depletion than would have occurred had governments tried 
to minimize their eftects on private decisions over forest uLtilization. 
Not that11 would have been the desirable policy stance: ourlaissc--/i/' 
point is that, with market outcone.i tsa standard of comparison, 
government policies, Onl halance, have leaned toward more rapid 
exploitation rather than more conservation. Economic policies atfect­
ing the forest sector have had n1On1-neutiral effelts that have exacer­
bated deforestation in almost every country investigated. In several, 
these effects have been extremely large. 
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Three forms of' government subsidies have strongly affected 
forest use in many countries: (I) revenues lost by failure to collect 
resource rents from timber harvesting through approp:iate royalties
and taxes; (2) revenues foregone through income tax incentives for 
investment in logging, timber processing, and land-clearing activities 
for estate crops and cattle ranch in'g and (3) indirect subsidies in the 
torml of artificiall\ cheap credit for investments in those activities. 

Along With enlormnus>,uncollected rents, generous incole tax
exemptions for loggin rg and processiig firms helped fuel the great
timber booms in the Philippines (I )5()-7(, West Malaysia (1960-75),
East Malaysia. and Indonesia 1965-8 1). Some tax holidays were
stretched illegally to a dozen years. Fortunately, tax incentives for 
logging firms are now relics of thll past in Southeast Asia, although
they are still found in a few African nations, including Gaboniand the
Ivory Coast. Tax holidays largely explain the poor performance in
capturirlg tirnber rents in most log-exporting countries, particularly
before the late 19 70s. They are unnecessary, and should "le rescinded 
where they still survive. 

Moreover. in Brazil and other countries, tax credits, provisions
for loss write-offs, and generous depreciation provisions joined with 
tax homlidays to convert socially wastef'ul land-c!earing projects into
privately profitable ones. Where severe environmental costs are
involved, a:, is often the case in tropical logging, tax subsidies for
extractive activities are particularly misguided. Taxes should reflect 
the social costs not borne by the private investor. Therelore, tax 
subsidies create perverse incentives. The case for removal of all tax
incentives for logging and agro-conversion in tropical countries is 
extremely strong. 

Credit subsidies have added to perverse incentives for forest 
inv,stments in Ghana, the Philippines, and especially Brazil. The
artificially low interest rates and long grace periods available on loans
for alternative land uses involving forest clearing have by themselves 
produced very powerful incentives for forest destruction. When 
coupled with generous tax subsidies, the incentives for very large­
scale forest-clearing have proven irresistible, even where the alterna­
tive land uses were intrinsically uneconomic. All kinds of subsidized 
credit programs have been proven wasteful. Credit subsidies for
irreversible destruction of forest assets cannot be jusified on any
-conomic or environmental grounds, and they should be abolished. 

As much as half of' the mass of a log becomes sawdust, wood­
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chips, or other residue when the log is processed. Residue can be used 
for fuel or to make such products as particle board, but is much less 
valuable than lumber and plywcod. Domestic processing of logs 
therefore offers substantial potential savings in shipping and manu­
facturing costs. Countries with fcrest endowments and low labu. 
costs enjoy comparative advantages in fore;t-based industry; over 
time most timber processing should gravitale to the iaw material 
source. This transition has been hampered by tradIe batth-s in which 
industrial countries that have built processing indistrics requiring
imported logs erect trade barriers discriminating against imported
wood products, while governments in log-exporting nations then 
retaliate with policies to torce exports of processed timber products
rather than logs, and policies to encourage investments in sawmills, 
plymills, arid other wood products industries. 

While the net effect of these conflicting international trade 
policies has been to increase fiscal levies on processed and unpro­
cessed tropical timber, and so restrict world consumption somewhat, 
severe distortions in invesiment patterns and losses in economic 
efficiency have also resulted. In industrial countries, capital and labor 
have been retained in declining industries. In exporting countries, log 
export bans have led to evasion, corruption, and the construction of 
high-cost processing facilities as a means of ensuring access to logs.
In addition, the tax and tariff protection provided to wood-processing 
industries has been so high as to weaken competitive pressure and to 
undermine incentives to minimize costs. Consequently, very sizable 
amounts of timber rents have been destroyed; in countries such as 
Indonesia, the Philippines, and Ivory Coast, these losses have run into 
billions of dollars. Moreover, the low recovery rates in timber 
processing that have resulted from heavy protection have intensified 
demands on natural forest endowments. In time, forest-based indus­
tries established under the umbrella of heavy protection may achieve 
higher recovery rates, especially if the degree of protection is gradu­
ally reduced. Even then, the processing capacity induced by govern­
ment incentives will retain a strong claim to raw materials supplies.
This is because governments will not be inclined to allow closure of 
forest-based firms during the periodic slumps characteristic of world 
markets for wood products. Rather they will provide the logs to keep 
domestic mills going even if economic or ecological considerations 
argue against it. 

Large forest-based industries have been established in many 
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countries, including Indonesia, West Malaysia,the Philippines, Brazil, 
and parts of West Africa. Replacing log export quotas and log export 
bans in these countries with increased taxes on log exports would 
result inhigher government revenues and send signals to processing 
industries of the need to modernize ai,:Irise efficiency. This trade 
liberalization should be negotiated in an international forum in 
exchange for reduced rates ,f'protection for the timber-processing 
industries of log-importing countries. The result ,hould be a gradual 
transter of most tropical wood-processing industries to countries with 
large forest endowments. and substantial modernization and im­
proved efficiencies of existing processing industries. 

The costly lesson derived from the experiences of these countries 
can still be put to good use in those countries where forest-based 
industries have yet to emerge oi alarge scale, as in Sarawak in East 
Malaysia. Gabon,and others (Zaire, Cameroon, Papua New Guinea, 
and Burma, for example). For such nations, gradualism rather than 
haste is indicated in policies for promoting forest-based industrializa­
tion. Higher export taxes on logs thlan on lumber and plywood are 
superior in all respects to bans or quotas on log exports. Export taxes
furnish whatever degree of protection is desired, raise government 
revenues, and also make redundant any income tax or credit incen­
tives for sawmiills and plymills. Similarly, log export bans and quotas 
are inappropriate means of preventing logging in sensitive or pro­
tected areas. Such areas should be _iven protected status, and no 
logging concessions (for domestic use or exports) should be awarded. 

Many ambitious forest-based industrialization programs have 
been founded on wishful thinking. '[le same can be said about large­
scale resettlerment programs that have moved people into forested 
regions. In general, ithas been wi.;hful thinking to believe that 
sponsored ou,t-migration could relieve pressures of' rural poverty, 
land scarcity, or even ,'nvironmental degradation in the ofareas 
origin. The costs of resettlement have been too large, and, particu­
larly in Indonesia and Brazil, the numbers resettled too small to make 
such a strategy viable, without dealing with the root problems of 
rapid populalion growth, rural inequality, and underemployment in 
the place of' origin. Similarly, those in need of' resettlement after 
being displaced by large infrastructure projects, such as dams in 
Sarawak and Ghana, have often been victims of wishful thinking
that produced inflated estimates of projected returns on such invest­
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ments. Most such investments have e,:perienced serious cost and 
schedule overruns and have produced benefits only a fraction as large 
as anticipated. 

The best way to ensure against such overoptimistic undertakings 
and the human, environmental, and economic losses they entail is to 
make the expected beneficiaries financially responsible lbr most of 
the costs of the project. In all developing countries, spontaneous
migrants outnumber government-sponsored migrants severalfold 
and typically bear all the costs of !heir movements as an investment 
toward an anticipated better future for themselves and their offspring.
If resettlement programs were based on the principle of cost recovery,
the need for sound planning would be reinforced, and there would be 
checks on the scale and pace of implementation. Similarly, if agencies
responsible for large-scale development projects. :uch as dams, were 
financially responsible for recovering operating and most capital 
costs from project-generated revenues, the tendency toward inflated 
projections of investment returns would be brought down to earth. 

Where resettlement programs are carried out, needless damage to 
natural forests can be reduced in several ways. The most obvious, of
 
course, is not to locate new communities in natural forests at all. In
 
many countries, ineffective or inappropriate land and agricultural tax
 
policies allow large landholders to retain huge estates that are used to
 
only a small fraction of their agricultural potential. In such countries,
 
because smallholders typically achieve much higher per hectare
 
yields and incomes through intensive cultivation, land redistribution
 
with compensation can be brought about, provided that the govern­
ment is able to reform rural taxes to induce large landowners to sell 
part of their holdings and is willing to finance land purchases by small 
farmers on long-term mortgage credit. In addition, there are degraded
public forest lands and wastelands in mainly Third World countries 
that could be transferred to landless peasants, to be used for mixed 
fanning systems involving agroforestry. The main problem here is 
that governments agencies are typically as reluctant to disgorge any
of their estates as any other large landholder. 

If any agricultura! resettlement projects are sited in forest areas, 
secondary and logged-over tracts should be selected in preference to 
intact forests. Individual holdings must be large enough to allow 
s;ustained support so that settlers are not forced to encroach on 
adjacent forest areas as has happened in Indonesia. Colonies should 
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be based largely on such tree crops as rubber, which are more suitable 
to available soils. and on aqroforestry systems. Further, collection,
storage, and marketing facilities for nonwood forest producti near
resettlement sites would encourage relocated families to use forests
sustainably. Finally, award of sites must irrevocably convey all 
property rights to the awar'Jee, including clear rights of transfer. Thisnot only enables resettled people to offer land as collateral in borrow­
ing for improvement. but re-inforces the incentive to protect and 
enhance value of the property.

We conclude this discussion of domestic policy measures toreduce wastage of forest resources by drawing attention to theconnection between dleflorestation and failed development policies.
Pressures on natural forests are greatly reduced when towns and
villages achieve adequate growth in rural output and employment,
begin to convert from wood as an energy source to electricity andpetroleum products, and experience declining population growth
rates as birth and death rates decline and young workers are drawn off
into expanding urban industries. Conversely, economic stagnation
and impoverishment of rural and urban populations inevitably accel­
erate deforestation, as the experience of Ghana during the 1960s and 
19 70s illustrates so clearly.

Not much isknown about government policies that can accelerate
economic development, except those that promote astable, broadly
based political and economic system that rewards enterprise and

productive investment by households and enterprises alike. Much

painful experience has accumulated, however, about economic poli­cies that retard development. Salient among these are market distor­
tions, such as deeply overvaiued exchange rates like those that have
prevailed in Ghana for two decades and in Indonesia before 
 1983,

negative real interest rates on forest-sector loans (Brazil and Ghana),

and flagrantly distorted commodity prices as in much of' West Africa

in the 1970s. These not only result in serious market disequilibria,
scarcities, and rationing throughout the economy, but also create 
perverse investment incentives and generate speculation and corrup­
tion. Such policies also often imply heavy penalties on the rural 
sector, as the relative prices of' agricultural outputs loweredare
relative to industrial prices, and investments are redirected toward theurban sector. If*, at the same time, governments expand their direct
role in the economy beyond their managerial capabilities, creating 
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expensive state-operated industrial and agricultural white elephants, 
economic stagnation is nearly assuied. 

Reversal of policies clearly inimical to economic growth will not 
immediately stem forest destruction arising from the spread of 
shifting cultivation and from the search for fueiwood. But the recent 
experiences of relatively prosperoUs countries such as Gabon, Vene­
zuela, and Peninsular Malaysia reveal little deforestation arising from 
either shifting cultivation or fuelwood demands. 

Policy changes by industrial countries and international 
agencies. Of course, economic development in tropical countries is 
influenced by policies of' the industrial countries. The 1980s have 
seen stagnation and decline throughout much of the Third World as 
a consequence of worldwide recession in the early 1980s, extremely 
high real interest rates, and reductions in net capital flows to develop­
ing countries on international capital markets, as well as growing 
protectionist pressures in the industrial countries. While beyond the 
scope of this study, the connection must be pointed out between 
economic stagnation leading to delorestation in the Third World and 
policies in industrial countries that restrict outflows of capital to 
developing countries and inflows of' commodities exported from 
developing countries. 

More specifically, industrial country trade barriers in the forest 
products sector have been partially responsible for inappropriate 
investments and patterns of'exploittiun in Third World forest inelus­
tries. Within the context of either the General Agreement on Tariffs 
and Trade (GATT), the International Tropical Timber Agreement 
(ITTA), or some other international forum, negotiations between 
_xporting and importing countries should result in ( I) reduced tariff 
escalation and nontariff barriers to processed wood imports from the 
tropical countries, and (2) rationalization of incentives to forest 
industries in the Third World. 

While international assistance agencies have become increas­
ingly concerned with forest-sector problems over the past fifteen 
years, their involvement has until quite recently primarily taken the 
form of support lor discrete development projects. These have ranged 
widely, from reforestation and watershed rehabilitation projects to 
support for fuelwood and industrial timber plantations and funding 
for wood-processing industries. Associated with these projects, of 
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course, has been a significant amount of technical assistance in a wide 
variety of torestry-related subjects.

Itmust also be said that development assistance agencies have, in 
the aggregate, provided huge amounts of funding for projects that
lead directly and indirectly to deforestation, including roads, dams, 
tree crop plantations such is those that produce palm oil, and 
agricultural settlements. Greater sensitivity is required in ensuring
that such projects arc, wherever possible. sited away from intact 
forests an( especially away from critical ecosystems, in ensuring that 
such investments are, in fact, economically and ecologically sound 
once the nonmarket costs of forest losses are weighed in the balance;
and in ensuring that such projects are execuLted in accordance with 
appropriate saifeguards to miin im ize unnecessary damage.

Only to a1Imuch lesser extent have development assistance agen­
cies been involved with the kinds of sectoral policy issues we have 
discussed. The Food and Agriculture Organization of the United
Nations (FAO) has indeed studied forest revenue systems and pub­
lished manuals and relatd material for policymi kers. Multilateral 
and bilateral assistance agencies such as the Inter-American Devel­
opment Bank and the U.S. Agency for International Development
(USAID) have examined policies that would encourage private
investment in forestry. In recent years, the World Bank has carried out
forest-sector reviews in several countries that add,-ss some of the 
broader policy issues identified here, and new directions in World
Bank policies indicate growing attention to tropical forest vilues. 
Still, it is clear that even more emphasis on policy reform in the forest 
sector is required. International development agencies must identify
and analyze the effects upon forest resource usage of tax, tariff, credit,
and pricing policies, as well is the effects of the terns and administra­
tion of timber concession agreements. This becomes especially
imperative as international capital flows are more and more divorced 
from specific projects and linked to broad macroeconomic and 
sectoral policy agreements. Working in cooperation with host coun­
try agencies, international agencies can to a greater extent help
identify needs for policy changes and op ions for policy reform. 

More generally, governments of industrialized countries and 
international agencies should act upon the recognized community of 
interesis among all nations in conservation of tropical forcsts. During
1987, FAO, the World Bank, the United Nations Development 
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Programme, and the World Resources Institute collaborated with 
nongovernment organizations, professional associations, and gov­
ernments around the world on a "tropical forestry action plan" (FAO 
1987). Intended not asa blueprint but as a framework for coordinated 
action, this plan identifies priority action needed on five fronts: forest­
related land uses: forest-based industrial development, fuelwood and 
energy; conservation of tropical forest ecosystems; and institution 
building. Its recommendations are coinplementary to and compatible 
with the policy implications of this study. 

The call for action sounded by participants in that process serves 
equally well as a conclusion to this voluie: 

Above all, action isneeded now. I lndreds of minillions of people 
in developing COuLIntries alreadyv face slarvation because of fulel and 
food shortages. The toresi re.source potential of these countries can 
and must he harnessed to meet their development needs. Properly
used and managed .the tropical forests constitLute a massive potential 
source of energy, a powerfu! tool in the fight to end hunger. a strong 
basis for generating ecolomic wealith and social development, and 
a storehouse of genetic resources to meet future needs. This is the 
promise and the challenge. (FAO 1987, 3) 

Fhe promise can be realized and the challenge met through a 
global cooperative elfTort between developing and industrialized 
nations to set aside the protectionist trade rivalries and ill-considered 
domestic policies that lead to deforestation. International develop­
ment agencies and industrial countries can play a further role, 
sponsoring research and analysis efforts to provide policytnakers 
with the ecological and economic information they need to make 
sensible decisions. All nations stand to lose from the continuing 
devastation of the world's tropical forests, and it is in the interest of 
all nations to work toward the conservation of this vital resource. 
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