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Chapter 1

Introduction

1.1 Introduction
Over the last two decades, international concern about the destruction of
tropical rainforests has increased considerably: both policy makers and the
general public have become aware of the fact that tropical deforestation
carries high opportunity costs in terms of the different environmental and
economic benefits tropical forests render. For example, rainforests regulate
the climate (both at a local and global level), they are the natural habitat
for a wide variety of flora and fauna, and they contribute to the national
economy by producing not only timber but non-wood products as well.

However, despite the fact that awareness of the problem has
increased, the rate of deforestation is high: tropical forest cover decreased
from 1910.4 million hectares in 1980 to 1756.3 million in 1990, thus de-
clining at an annual rate of 0.8 per cent (FAO, 1993, p. 25). Moreover, the
rate of deforestation is observed to have increased over the 1980s: in the
first half of the decade 11.3 million hectares of tropical forests were lost
each year, whereas the average annual deforestation over the entire
decade was 15.4 million hectares (Lanly, 1982, p. 84, and FAO, 1993, p. 25,
respectively). Although the latest FAO figures suggest that in the first half
of the 1990s the rate of deforestation has decreased somewhat to an
annual loss of nearly 13 million hectares (FAO, 1997, pp. 17-18), the rate of
forest loss is still alarming.

The main aim of this study is to increase insight in the underlying causes
of deforestation and forest degradation by analysing the factors that
induce unsustainable land use. Several types of actors involved in the
deforestation process are taken into account: the decision-making pro-
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cesses of various economic agents are discussed, paying attention to the
factors that influence either directly or indirectly the way in which they
use the forests. The analysis may help to determine the responses of each
of the actors to policy measures aimed at reducing the rate of tropical
forest loss so that the effectiveness of these instruments can be assessed.

The first question to be answered is whether economic activities in
rainforest areas can be undertaken sustainably. This issue is addressed in
section 1.2. However, it can be argued that even if sustainable exploitation
is viable, it may not always be optimal from the point of view of indi-
vidual actors. Depending on which benefits and costs of deforestation the
various decision makers take into account, unsustainable exploitation may
be efficient in the sense that it maximises their welfare. Indeed, sustainable
exploitation may be optimal for some stakeholders, but not for others. This
issue is addressed in section 1.3 which identifies the main decision makers
in the deforestation process. In section 1.4, the structure of the overall
study is presented.

1.2 The feasibility of sustainable rainforest exploitation
As will be explained in more detail in the second chapter of this disserta-
tion, rainforests perform a wide variety of environmental functions that
are highly valuable to mankind. At first sight, the simplest way to pre-
serve these functions may seem to abstain from economic activities in
rainforest areas. However, the opportunity costs of fully abstaining from
forest exploitation are high as exploitation contributes considerably to the
gross domestic product of many developing countries: forestry activities
and related industries provide a substantial contribution to economic
development in terms of employment and exports, while agriculture and
mining in rainforest regions are very often important contributors to
national income as well (Amelung and Diehl, 1992, pp. 138-140; Barbier et
al., 1994, pp. 15-16; Gillis, 1988b, p. 317; Panayotou and Ashton, 1992, pp. 2
and 27).

Contrasting the environmental benefits of forest preservation and the
economic benefits of forest exploitation may suggest that economic activity
and forest conservation are incompatible. In a broader context, in the
1960s and 1970s the debate on development versus the environment
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focused on the question whether economic growth necessarily leads to
increased environmental damage. The general idea was that economic
development and (renewable) resource conservation are in inherent
conflict. In other words, the aim of ever-increasing incomes was expected
to be incompatible with preserving the environment at (or preferably
above) its minimum critical level (Lélé, 1991; Pearce and Warford, 1993, p.
7). However, the argument that economic growth and environmental
protection may be compatible increasingly gained weight in the 1980s. The
general feeling was that economic growth can be maintained if economies
are suitably managed, albeit that the necessity of keeping the stock of
renewable natural resources at a minimum critical level may impose limits
on the growth rate. It was even stated that if these natural resources are
conserved at a higher level, economic growth may increase rather than
decrease. Hence, the new question to be answered was how to make
economic development and environmental conservation compatible (Lélé,
1991; Pearce and Warford, 1993, pp. 8 and 10). The example in point of
this discussion is the so-called Brundtland report (WCED, 1987) which has
put the concept of sustainable development prominently on the agenda of
both policy makers and researchers. In this report entitled Our Common
Future, sustainable development is defined as ’development that meets the
needs of the present without compromising the ability of future gener-
ations to meet their own needs’ (WCED, 1987, p. 43).

The Brundtland definition triggered a vigorous debate as its interpre-
tations differ widely. At the core of the debate is the degree in which
natural assets and social capital (both physical and human capital) can be
seen as substitutes. If a stock of natural resources is considered to be just
one of many fungible assets, future generations can (at least in principle)
be compensated for the depletion of the natural stocks in the form of
social capital or improved technology (Toman, 1994). In essence, the
criterion is then non-declining consumption possibilities: if the benefits
arising from natural resource depletion are invested elsewhere in the
economy to accumulate (more productive) social capital, the adverse
effects of current natural resource depletion on future generations can be
compensated for in the sense that the consumption levels of future
generations are not negatively affected (Pearce and Warford, 1993, pp. 53-
54).
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However, if more attention is paid to the unique characteristics of the
environmental functions provided by natural resources, one tends to be
more pessimistic about the degree of substitutability. Many (renewable)
natural resources perform life support functions that are not served by
social capital (Pearce and Turner, 1990, pp. 48-52). Therefore, those who
emphasise the limitations with respect to the substitutability between
natural and social capital are likely to take a more conservationist stance
on the issue of natural resource use. Furthermore, it has been pointed out
that uncertainty with respect to the importance of natural resources in
terms of their life support functions calls for a prudent use of the resource;
this argument is especially important for those natural resources that can
be depleted beyond recovery so that resource degradation results in an
irreversible loss of their unique functions (Toman, 1994). The definition of
sustainability as proposed by Myers (1987, p. 4) is an example of such a
more rigorous view: according to him, sustainable development is the
’permanent process of generating economic benefits while maintaining the
natural resource base’.1

The discussion about the extent in which natural capital and social capital
are considered to be substitutes is of course extremely relevant with
regard to forest management. Of the many different functions of
rainforests, some can also be provided by social capital while others are
deemed to be unreplaceable life support functions. This would suggest
that the various rainforest functions should be treated differently; some
functions may be run down (thus replacing natural capital with social
capital) while other functions should be conserved. In practice, however,
the various functions cannot be separated as most of them are intricately
intertwined (Meijerink, 1995, p. 6). Many rainforest functions are associ-
ated with the amount of biomass at a hectare of forest land: for example,
erosion protection, storage of carbon dioxide and timber production are
closely related to the amount of biomass. With respect to these functions,
economic activities can indeed be undertaken sustainably in rainforests
given the forests’ strong regenerative capacity: when a parcel of previous-

1Again, of course, the problem of the degree of substitutability arises, although no longer
between natural and social capital but between different types of natural resources (Pearce
and Warford, 1993, p. 83).
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ly untouched forest is cleared, natural regeneration of the vegetation in
terms of biomass takes about 15 years (Johnson, 1977). Therefore, concern-
ing the rainforest functions related to biomass, economic activity can be
undertaken sustainably as long as forest regeneration is not hampered.

However, there are other forest functions that are not only associated
with the sheer amount of biomass, but also with the quality of the forests.
The main example is biodiversity conservation which is negatively related
to the degree of forest disturbance: human intervention in previously
untouched forests generally leads to a change in the composition of plant
species, the ecosystem becomes less diverse, and its structure and func-
tioning is different from an untouched forest’s ecosystem (Grainger, 1993,
p. 46; Myers, 1980, p. 19). Although not all human intervention in
rainforests results in permanent loss of biodiversity, it can definitely take a
very long time before human impact is reversed completely; estimates are
that complete regeneration in terms of species composition after human
disturbance may take as long as a century, or even longer (Myers, 1980,
pp. 19-20).2 Of course, the degree of forest disturbance is an important
determinant of the degradation in forest quality, and hence sustainability
in terms of those functions is much more exigent than sustainability in
terms of biomass.

On the basis of this discussion it will be clear that concerning the
damage inflicted upon the rainforests through economic activities, two
dimensions seem to be particularly important: the size of the forest area
brought under exploitation and the intensity of exploitation. The size of
the area in which economic activity is undertaken mainly determines the
extent of forest modification (which is defined as the conversion of
untouched forests into productive closed forests or other forms of land
use; Amelung and Diehl, 1992, p. 43). In the literature a distinction is
made between primary and secondary forests. Primary forests are forests
that have not been disturbed by human interference for at least several
decades, and sometimes for centuries. These forests have attained maturity

2Terborgh (1992, pp. 215-216) presents anecdotal evidence showing that even after more
than 1000 years of recovery, forest ecosystems may still not show the original level of plant
diversity: the forests surrounding the centre of Maya civilisation in Guatemala do not yet
resemble untouched forests even though they have been left largely undisturbed after the
civilisation disappeared around 900 A.D.



6 Chapter 1

in the sense that they are in dynamic equilibrium with the climate in
which they are situated, and they are extremely complex and rich in
species diversity (Myers, 1980, pp. 18-19). Secondary forests are generally
defined as forests that have been disturbed by human interference in the
(relatively) recent past and are therefore not in a state of full maturity.
After human intervention, the first vegetation types to develop are pioneer
tree species and low ground vegetation. After an initial period of biomass
restoration, the composition of species changes slowly; the pioneer vegeta-
tion is replaced by larger and longer-lived trees (Dvořàk, 1992; Myers,
1980, p. 19). As has already been stated, this process of restoring the
original characteristics of primary forests can take a very long time.3

Therefore, by definition every economic activity undertaken in untouched
forests results in forest modification: primary forests are degraded into
secondary forests.

The intensity with which economic activities are undertaken in the
forests is related to the amount of biomass present per unit of land: the
more biomass is removed and the shorter the time period the forests are
allowed to regenerate, the less these forests are able to perform their
environmental and production functions (Kaimowitz and Angelsen, 1997,
p. 13). Too intensive exploitation may even lead to permanent loss of forest
cover. The reason is that a large proportion of the ecosystem’s nutrients is
stored in the vegetation rather than in the soils: the tropical forests’ top
soil layer (consisting of decaying biomass) is very fertile but usually only
a few centimetres deep while the soil layers underneath are very poor in
nutrients (Grainger, 1993, pp. 30 and 32).4 This implies that the soils are
very vulnerable: if the vegetation is removed and the thin top soil layer is

3It is sometimes argued that economic activity can be beneficial in terms of biodiversity
because it can cause the number of species present to increase as compared to the situation
before human incursion. However, the increased number is not necessarily a sign that
biodiversity actually increases. Economic activity induces replacement of climax vegetation
by pioneer vegetation. Pioneer vegetation is widely available and usually of little value,
whereas the climax vegetation removed very often consists of highly valuable species (both
economically and ecologically). Indeed, the restoration in terms of climax species may not be
achieved within reasonable time horizons, and in some cases these species may even be lost
forever (Dudley et al., 1995, pp. 42-43).

4The soil types in rainforest areas that are more fertile, often have an alluvial or volcanic
nature and are therefore highly location specific (Grainger, 1993, pp. 30 and 34).
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lost, the soils themselves will not be able to regenerate so that the loss of
forest cover may be permanent. Therefore, in addition to the size of the
area exploited, the intensity of forest use is important as well.

From this discussion it is clear that in terms of the rainforests’ benefits
associated with biomass, economic exploitation can be sustainable as long
as the intensity of land use is sufficiently low: simply put, as long as the
forests are not over-exploited and are given enough time to regenerate,
these functions will be present not only today, but also in the future.
Indeed, for many of the economic and environmental functions of
rainforests, sustained-yield production techniques are sufficient to ensure
their future availability. The sustained-yield model of forest exploitation
aims at maintaining (or even increasing) the biomass: harvesting should
not disturb the ecosystem fundamentally, and the quantity harvested
should be less than or equal to timber regrowth (Dudley et al., 1995, p. 81;
Goodland, 1991, p. 27; Pearce and Turner, 1990, p. 24). However, forest
quality is also important: undisturbed (primary) forests contain the highest
diversity of plant species. Although damage in terms of biodiversity
depends crucially on the exploitation techniques applied, economic
activity will almost always cause at least some environmental damage.
Hence, from a sustainable development point of view, economic activities
can be undertaken in some rainforests as long as environmentally sound
techniques are applied, whereas other rainforests (those primary forests
that contain species that are highly endemic) should be fully preserved
(Dudley et al., 1995, p. 128; Lamprecht, 1989, pp. 209-210; Panayotou and
Ashton, 1992, p. 190; Rice et al., 1997).

1.3 The efficiency of sustainable rainforest exploitation
Having determined that rainforests can be exploited sustainably (at least
in principle), the next question is whether it is rational to pursue sustaina-
bility. In practice, sustainable renewable resource utilisation does not
always coincide with efficient resource utilisation. Efficient exploitation
can be defined as the level of economic activity that maximises net present
benefits for the economic actor. In aiming to maximise the net present
value of rainforest utilisation, the decision maker weighs the marginal
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costs of deforestation against its marginal benefits. However, in the
deforestation process there is not one single actor who takes the decisions
with respect to forest exploitation: several types of actors play a role. In
fact three main types can be identified. First, there are the actual exploiters
of the rainforests: the economic agents who are active in the forests.
Second, the governments of tropical forest countries affect forest use both
directly and indirectly. The third actor is the international community
which plays an indirect but (potentially) very important role.

The decision-making processes of these three (types of) actors differ
with respect to weighing the benefits and costs of deforesting an addi-
tional unit of land: some benefits and costs play an important role in the
decision-making process of one actor, whereas they are ignored by the
others. This implies that it is unlikely that sustainable use and efficient use
will coincide for all types of decision makers. This section will give a
quick sketch of the three types of actors in terms of their interests in
sustainable forest exploitation.

Concerning the actual exploiters of the rainforests, several sectors are
active in the rainforests such as the agricultural sector, the forestry sector,
mining industries and hydroelectricity producers (Amelung and Diehl,
1992, p. 17). These sectors are not equally responsible for the amount of
environmental damage inflicted upon the rainforests: forestry and agricul-
ture are the most important sectors, both in terms of forest degradation
and deforestation (Amelung and Diehl, 1992, pp. 118-120). However, these
sectors are far from homogeneous. The agricultural sector can be subdi-
vided into small-scale and large-scale agriculture. The latter type usually
has a permanent nature: forest land is cleared and converted permanently
to agricultural use; crop plantations are established, or land is cleared for
large-scale livestock keeping. Small-scale agriculture is a less controllable
type of land use: peasant households clear small parcels of land in order
to grow food crops (partly for their own consumption) and some cash
crops (such as coffee and cocoa). Because agricultural productivity falls
drastically in subsequent years of cropping and because peasant house-
holds do not have (sufficient) access to fertiliser inputs (caused by finan-
cial limitations or by insufficient knowledge of application methods),
shifting cultivation is the agricultural technique most often applied. The
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main characteristic of this technique is that, after a few years of cultiva-
tion, the parcel of land is abandoned to allow the soil to regenerate, while
a new parcel is cleared for cultivation.

Tropical forestry is generally a capital intensive industry. In order to
gain access to the forests and in order to be able to transport the logs to
the markets and ports, a road network has to be constructed. As road
construction and log transportation require heavy machinery, forestry
firms supplying to international timber markets are very often the first to
exploit previously untouched forests. In many tropical regions only the
most valuable tree species are harvested and extracted because of high
transportation costs. After the international forestry firms have finished
harvesting in a concession, the area is very often allocated to local firms
that supply mainly to local markets (producing both industrial timber and
fuelwood).

In general, the aim of forestry firms and peasant households is to
maximise profits or utility over the relevant time horizon. If this
characterisation is accepted, the reasons for unsustainable exploitation are
easy to identify. To start with, as long as these actual exploiters do not
receive financial compensation for the environmental benefits of forest
conservation accruing to others, they will tend to ignore these benefits.
Therefore, these benefits will neither be arguments in their profit function
nor in their utility function: this reduces the likelihood of their exploita-
tion techniques being sustainable. In the absence of financial compensation
for environmental benefits accruing to others, the best one can expect of
the actual exploiters is that they aim at sustained-yield techniques (Dudley
et al., 1995, pp. 80-81). However, the external conditions for forest
exploiters may be such that even these techniques will not be adopted; the
exploiters’ time horizon may be too short for sustained-yield exploitation
to be optimal because of its investment characteristics (see for example
Amelung and Diehl, 1992, p. 46; Pearce and Warford, 1993, pp. 97 and
240-241). By definition, sustained yield implies that the owner can profit
from forest exploitation not just today, but also in the future. Because of
the fact that the bulk of the benefits of sustained-yield exploitation very
often arises in the future while most costs have to be borne instantaneous-
ly, sustained-yield exploitation techniques only become profitable from the
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decision maker’s point of view if he has a sufficiently long time horizon
(see for example Barrett, 1991a; Pearce and Moran, 1994, p. 26).

The second type of actors are the governments of tropical forest countries,
who will hereafter be referred to as local governments. Most of these local
governments endeavour to make rational use of their natural resources.
Their aim is to maximise the net benefits of forest use which may imply
sustainable use. The fact that Tropical Forestry Action Plans were adopted
in many developing countries may serve as an indicator for the local
governments’ interests in sustainable forest exploitation. Such plans are
designed for individual countries in order to assist local governments in
protecting their forests and to achieve maximum net sustainable benefits
from them (Kolk, 1996, pp. 138-140).

In their decision-making process, local governments tend to include
all benefits of forest conservation (and, for that matter, of deforestation)
that arise at the national level. This implies that they will have a broader
view on the benefits and costs of forest conservation than individual
exploiters, as they are likely to take into account the interdependencies
between different sectors. As an example, sustainable (as opposed to
unsustainable) logging contributes to agricultural productivity by limiting
the extent of soil erosion and by preventing the groundwater level from
falling. These positive effects may well be ignored by the forestry sector,
but the local government will take them into account. However, it is
unlikely that all benefits of tropical forest conservation will be included in
the decision-making processes of local governments: unless compensation
takes place, there is a tendency to largely ignore the transboundary
positive effects (Kolk, 1996, p. 159).

A limited time horizon of the local government may also reduce the
incentives to achieve sustainable forest use: short-term problems are often
an important impetus for unsustainable use of forested land (Repetto,
1990). Examples of short-term considerations are immediate poverty
alleviation, relieving social pressures in the (rest of the) country5, debt
repayment obligations, or adverse developments in the terms of trade
undermining the scope for imports. If local governments are not able to

5For example, due to unequal distribution of land.
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relieve these short-term problems through, for example, borrowing, they
may turn to other means of obtaining financial resources such as (excess-
ive) forest exploitation (Kahn and McDonald, 1994, pp. 59-60; Panayotou
and Ashton, 1992, p. 209; Repetto, 1988, p. 16). To illustrate, at the United
Nations Conference on Environment and Development6 it was acknowl-
edged that (the lack of) sustainable forest use and the debt problem were
closely linked (Kolk, 1996, p. 158).

In many tropical forest countries, local governments aim to directly
affect land use changes. Indeed, most tropical countries have land use
plans indicating which rainforest areas should remain forested (either as
production forests in which logging activities are undertaken, or as nature
reserves) and which parts of the rainforest base should be allocated to
alternative land use such as agriculture (Côté, 1993; ITTO, 1991, p. 8;
Myers, 1994, pp. 34-35). A direct form of government intervention is via
issuance of logging concessions to international and local logging com-
panies; establishing large-scale agricultural plantations usually requires
prior consent from the government as well.

Although most tropical forests are government owned (Panayotou
and Ashton, 1992, p. 201), enforcement of land use plans is often difficult
as rainforest areas are vast and the monitoring government bodies are
often understaffed. This means that rainforests can to a large extent be
viewed as an open-access resource: a substantial part of the economic
activities is undertaken illegally so that the deforestation process common-
ly involves both planned and unplanned conversion to alternative uses
(Rietbergen, 1989, p. 41). Although the governments do not have direct
control over many of the small-scale activities, they are able to influence
them indirectly by intervening in prices, by stimulating agricultural
settlement through transmigration programmes, etcetera (Mahar and
Schneider, 1994, p. 160; Rudel, 1994, pp. 96-97).

The third actor is the international community (the governments of
developed countries and the general public). As a consumer of products
extracted from tropical rainforests (such as timber, cash crops and some

6This conference is popularly referred to as the Rio Conference, held in Rio de Janeiro in
1992.
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food crops), the international community benefits from forest exploitation.
However, it has become increasingly aware of the necessity to promote
forest conservation. In terms of the functions of by rainforests, the nega-
tive global environmental consequences of deforestation make the interna-
tional community a stakeholder as well.7 The first large conference on
environmental problems between North and South was the United
Nations Conference on the Human Environment (which was held in
Stockholm in 1972). Since then several initiatives have been developed of
which the most well-known are probably the Brundtland Committee
(officially labelled the World Commission on Environment and Develop-
ment that was established in 1983 and presented its report in 1987) and
also the United Nations Conference on Environment and Development
(UNCED, held in Rio de Janeiro in 1992).

The international community now struggles with the issue of how the
actual users of rainforests can be induced to switch to sustainable exploita-
tion techniques. In this respect it should be mentioned that the interna-
tional community tends to acknowledge that the developing countries are
the owners of the rainforests: the G-7 summits of 1989 and 1990
recognised the developing countries’ sovereign rights to use their natural
resources while UNCED made a similar statement (Kolk, 1996, pp. 144
and 159). The result is that somehow economic incentives must be pro-
vided to induce the various decision makers to apply sustainable tech-
niques (Pearce and Moran, 1994, p. 83).

Through the relationships with the actual users and the local govern-
ments, the international community can attempt to affect their decision-
making processes with respect to forest exploitation. Regarding the actual
users of the forests, international trade of rainforest products (both timber
and non-wood products) provides a direct link. Furthermore, at an
intergovernmental level local governments may be induced to shift their
priorities towards forest conservation.

7The international community may also have non-environmental interests. Myers (1987,
pp. 1-6) underlines the possibility that if economic growth in developing countries slows
down for example as a result of depletion of their natural resource base, this could result in
political and economic instability. See also Kolk (1996, pp. 21-22).
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1.4 Overview of the study
In this study a micro-economic framework is applied to the decision-
making processes of the various actors described above, identifying why
unsustainable land use may be efficient for them and how they can be
induced to ecologically improve their activities. Hence, for each of the
major actors that influence the use of forests, models are developed that
aim to increase insight in the actors’ responses to external changes.
However, the deforestation process is too complex to immediately start
addressing the main research questions. Therefore, in the first part of the
study an overview of the deforestation process is given, after which
attention shifts to analysing the actors’ decision-making processes.

The overview in the first part of the study is divided into two
chapters. Chapter 2 discusses the various aspects of the tropical deforest-
ation process on a global level: some of the relationships that have already
been discussed in the present chapter are addressed in more detail. First,
the functions of rainforests are presented, and a survey is given of
attempts to estimate the value of these functions so that it can be deter-
mined whether forest conservation is indeed desirable. Next, attention is
paid to the direct and underlying causes of deforestation, to the changes
in deforestation rates in the course of time, and to the relative importance
of the different sectors in the process. In the last section of chapter 2 an
overview is given of various previous statistical studies. Many studies are
based on cross-section country data: macroeconomic variables are used to
explain deforestation in a set of countries. The results seem to be mixed:
factors that are found to be important in some studies are insignificant in
others. Of course, some of the differences arise from methodological
problems (mainly availability of data), but others probably reflect specific
country characteristics. Although this problem is solved partly by discuss-
ing the results of studies undertaken at the within-country level, a more
detailed analysis is needed in order to gain insight into the mechanisms
underlying the deforestation process of a particular country. Therefore,
chapter 3 provides a case study of the situation in Cameroon. This Cen-
tral-African country is relatively well-endowed with rainforests that are
dwindling rapidly. An attempt is made to determine the main factors
underlying this deforestation process: statistical analyses are supplemented
by a discussion of the country’s recent experiences. On the basis of this



14 Chapter 1

case study, additional insight is gained into the decision-making processes
of the various actors.

The second part of this study addresses the responses of the various actors
with respect to exogenous factors. In chapter 4, the role of small-scale
agriculture is discussed. First, a general description is given of the rationa-
lity behind shifting cultivation, the agricultural technique most commonly
applied in rainforest areas. The question is addressed why this technique
is often so damaging in practice whereas it can be applied sustainably (at
least in theory). Most attention is devoted to the analysis of the response
of shifting cultivators to two important phenomena: price changes and
land right uncertainty. Analysing the individual peasant household’s
response to price changes is important because governments of tropical
countries quite often do not have the means to alter the behaviour of
peasants directly (for example, governments are not able to effectively
enforce their property rights on tropical forests). In order to be able to
affect the peasant household’s behaviour indirectly through intervention in
the price structure, its reaction should be predictable. Furthermore,
attention is paid to the response of shifting cultivators to land rights
uncertainty. In most rainforest areas, property rights are predominantly
customary land rights. Increases in the likelihood of land conflicts (arising
from population growth, especially if caused by an inflow of migrants) are
observed to induce individual peasants to keep their land cropped. The
reason for this response is that land claims on forest land under cultiva-
tion are easier to maintain than on forest land lying fallow. The increase in
the length of the cultivation period (at the expense of the fallow period)
may result in unsustainable land use. However, coping mechanisms are
available which may reduce the pressure. Therefore, a stochastic model is
constructed in order to analyse the environmental consequences of the
peasant household’s response to land right uncertainty.

In the chapter 5, attention shifts to the forestry sector. There are many
references in the literature to the fact that the forestry sector is not a major
cause of deforestation: because of the fact that very often only a few trees
are harvested per hectare, the forests are generally able to regenerate at
least in terms of biomass. However, logging activities are observed to act as
a catalyst to subsequent deforestation as they facilitate access for peasant
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households to the forests: conversion to agricultural land takes place
predominantly on forest land that has previously been logged over by the
forestry sector. Given the fact that in the conversion process potentially
valuable trees are destructed (that have not yet been harvested because
they were under age or because they were temporarily in low demand),
the forestry sector is likely to take the possibility of subsequent conversion
into account. Hence, the main focus of this chapter is to analyse the
forestry sector’s response to the threat of agricultural conversion of its
concession areas.

Up to this point in the study, the local government has not played a role
in the analysis. However, this actor is very important because its interests
may conflict with the interests of the actual exploiters of the forests. The
reason is that governments of tropical forest countries have a different
view on the benefits and costs of deforestation as compared to the individ-
ual exploiters, as has already been argued in section 1.3. First, local
governments may be faced with the necessity of exploiting forests in order
to solve short-term problems in their countries. Second, local governments
tend to have a broader view on the way in which forested land can be
used than individual exploiters: they take various types of land use into
account when drawing up their land use plans. The importance of these
differences can be seen most clearly in the case of trade measures taken by
the international community: although the individual exploiters’ response
to trade measures is relatively easy to predict, the local government’s
response may or may not be adverse. Chapter 6 discusses two types of
trade measures: policy instruments aimed at reducing international
demand for timber products indiscriminately, and policy instruments
aimed at stimulating sustainable exploitation and at the same time dis-
couraging unsustainable land use. Although the exploiters’ responses to
these policy measures are probably straightforward, the actual effect on
forest conservation may be less clear-cut: the short-term problems and the
broader view on alternative uses of forested land may induce local
government policy responses that are adverse to the international commu-
nity’s objectives.

In chapter 7, the focus is exclusively on the behaviour of local
governments as the effectiveness of using financial aid (either aid donation
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or debt relief) to combat deforestation is analysed. The general idea of
giving lump-sum financial aid is that supplying foreign transfers to
developing countries eases the immediate constraints with which the
country is confronted, so that the necessity to exploit rainforests is
reduced. In this chapter it is argued that the effectiveness of lump-sum aid
donation depends to a large extent on the assumption that a country can
sell its products at the international markets without any uncertainty with
respect to sales prices. If price uncertainty is explicitly taken into account,
the effectiveness of relieving a country’s foreign exchange constraint
through international transfers will be reduced: forest conservation is
improved by less than in the case of no price uncertainty. The next logical
step is to analyse the consequences of making international transfers
dependent on ecological indicators, i.e. to discuss environmental conditio-
nality. In general, the expected result of making foreign transfers depend-
ent on the degree of forest conservation is that the benefits of sustainable
land use are increased relative to its costs. However, as the international
community’s willingness to pay for forest conservation is likely to increase
as deforestation continues, local governments are able to affect the amount
of transfers received per unit of forest land. If local governments are
aware of this mechanism, the introduction of a conditional compensation
scheme will be less effective in improving forest conservation and may
even worsen it compared to the situation without environmental
conditionality. Therefore, this chapter explores how compensation schemes
should be designed to preclude strategic behaviour by local governments.

In the eighth and final chapter, the main conclusions and policy
recommendations of the previous chapters are summarised. Because the
models developed are based mainly on analyses of the decision-making
processes of the various economic actors in isolation, the interactions
between these actors are emphasised: the impact of policies aimed at one
actor on the other actors’ decisions is explored.


