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Foreword

The Environment Division, in collaboration with several technical units of
the Bank and other international organizations, is preparing a guideline
document on forest development in Latin America and the Caribbean in
the context of sustainable management and conservation of renewable
natural resources. The document will examine several topics. It will
analyze, among other things, the impact of alternative macroeconomic and
sectoral policies on forest resources, environmental considerations in the
trade of forest products, the impact of nonwood products and services,
stakeholder participation in designing strategies for sustainable forest
management with special emphasis on land tenure issues of indigenous
peoples, and the roles of privatization, use of incentives and forest resource utilization contracts in sustainable development.
The concepts and recommendations in the present document on policy
instruments and financing mechanisms in forestry, written by Ramón
López, are essential elements for the preparation of the guidelines. The
document analyzes global versus national benefits of slowing down the
current deforestation process, and presents a framework for a comprehensive international agreement to reduce deforestation in light of recent
policy reforms and international market developments.
Information presented in the document, as well as the conclusions and
suggestions for the protection of remaining forests, provide a solid basis
for discussion and will contribute to the improvement of the quality of the
Bank´s investment projects in this area.

Walter Arensberg
Environment Division
Social Programs and Sustainable Development Department
Inter-American Development Bank
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Introduction
About 800 million hectares of natural tropical
forest are estimated to remain in Latin America,
which is equivalent to more than 60 percent of the
world’s remaining tropical forests. In 1992, the
United Nations Food and Agriculture Organization
(FAO) estimated that tropical forest losses around
the world for the decade of the 1980s were about
15.4 million hectares per year, compared with
annual losses of only 11.3 million hectares per year
for the previous decade. That is, tropical deforestation is not only very significant but it is accelerating. During the 1980s, annual forest losses in
Latin America were estimated at about 7.5 million
hectares (or 0.9 percent of the remaining forest
cover) per year. This constitutes almost 50 percent
of the total deforestation of world tropical forests.
The fastest rates of deforestation are occurring in
Central America and the Caribbean. According to
the World Resources Institute (1994) annual
deforestation in El Salvador, Jamaica, Haiti,
Nicaragua, Honduras and Guatemala ranges
between two percent and three percent.

species, mainly mahogany, has led to their almost
complete disappearance from Bolivian forests.
Additionally, road construction into forested areas
has risen to levels exceeding those prevailing in the
seventies. Some of these roads are cutting through
the last remaining patches of virgin forests
(Dourojeanni, 1995).
Despite its vast resources, the production of timber
and forest goods in Latin America is low and
inefficient. Total production of industrial timber in
1990 was about 90 million cubic meters of industrial roundwoods, compared to 140 million in Asia
(excluding India and China), even though tropical
South America has almost three times as much
forest area as Asia. (World Resource Institute,
1994). Additionally, in various cases, the value
added of the wood processing industry is negative
(Stewart and Gibson, 1994).
The objectives of this paper are two-fold: to analyze the role of international and domestic policies
on the sustainable use of forests in Latin America;
and to examine potential financing mechanisms to
promote sustainable forest development and a more
efficient wood processing industry. The paper will
examine the role of a more intensive exploitation of
natural forests as a mechanism to promote the
national interest as opposed to the global interest in
Latin America. It will also analyze the potential
for cooperation to allocate land in a globally
optimal way, and mechanisms to finance such
cooperation. The paper considers the objectives
for the forest sector given a particular land allocation, emphasizing the factors that can frustrate
their achievement. It also analyzes recent policy
and international market developments that are
likely to affect the forest sector, and discusses
domestic policies to promote efficiency and mechanisms to finance investments in forest. The equity
implications of the policies are considered, and the
importance of various international agreements is
reviewed. The paper concludes with suggestions
for IDB actions.

The rate of deforestation in Latin America decreased between 1980 and 1990 compared to the
previous decade. This was apparently due in large
measure to the economic crisis of the 1980s. There
are, however, indications that, as economies recover, deforestation has accelerated during the last
two years in several countries. Moreover, the
substantial increase in the international price of
timber between 1991 and 1994, and the more
recent recovery of grain and other agricultural
commodity prices, are also likely to have contributed to accelerating deforestation.
Dourojeanni (1995), for example, reports that more
than 34,000 forest fires were detected in July 1995
in the Brazilian Amazon, a 275 percent increase
over the July average for the preceding five years.
Similarly, it appears that deforestation has recently
increased in areas of Bolivia that had suffered very
little forest losses during earlier periods
(Kaimowitz, 1995a). Selective logging of valuable
1

Deforestation:
National versus Global Interests
incomes and asset accumulation by colonists in the
Amazon appear high relative to similar indicators
elsewhere in Brazil...”1 A study by Mattos, Uhl
and Gonçalvez (1992) found that ranching in the
Eastern Amazon is economically viable under a
variety of circumstances. In fact, they found that
ranchers, particularly holders of medium and large
tracts, are currently investing in improving degraded pastures and obtaining sizable profits from
doing so. Furthermore, a detailed analysis of five
settlement projects in the Brazilian Amazon by
Ozorio de Almeida (1992) provides evidence that
crop yields are increasing and real land prices are
rising. Other studies, in particular FAO/ UNDP/
MARA (1992) and Jones et al. (1992), provide
evidence consistent with these findings. In particular, they show that incomes in Amazon settlements
are generally high, allowing for significant rates of
capital accumulation and that soil fertility has not
declined.

Is Deforestation Good for Latin America?
Much destruction of tropical forests in Latin
America is the product of efforts to promote economic development. Some of the forest destruction, however, has had questionable effects on
economic growth. Examples of wasteful forest loss
are deforestation in areas where soils are particularly poor and, therefore, inadequate to support
agriculture or other activities even for short periods, or deforestation in steep areas and watersheds
that is likely to cause flooding and soil erosion.
According to the World Resources Institute (1995),
during the 1980s, the annual rate of deforestation
of hill mountain ecosystems in tropical Latin
America was 1.2 percent higher than in other
ecosystems.
Not all deforestation is, however, wasteful. The
“mining” of certain tropical areas for lumber,
agriculture, minerals or oil can provide positive net
returns to the extent that the loss of trees does not
cause serious domestic negative externalities. Thus,
if public policy is devised exclusively from a
domestic perspective, it would have to promote
forest conversion to agriculture and other activities
in areas that allow for positive rates of return after
considering all local externalities. There is an
optimal degree of deforestation from the point of
view of individual countries which, given the
current high stock of forests in most of tropical
South America, is probably far from being
reached.

This empirical evidence covers settlement projects
that have remained active during the last two or
three decades. Trying to make generalizations for
Amazon settlements out of these cases is risky,
however, mostly because of the sample selectivity
biases that may be involved. The settlement projects that have survived for long periods are by
definition those that were implemented in areas
suitable for agriculture. The more pertinent question is: how many settlement projects have failed
and been completely abandoned because they were

Contrary to common beliefs, the conversion of
forests to agriculture and cattle production in
tropical areas has yielded adequate rates of return
even when the profitability is calculated excluding
government subsidies. A recent study by Schneider
(1993), using a large volume of empirical evidence
of settlement and colonization projects in the
Amazon, concludes that “...in economic terms,
agriculture in the Amazon is doing relatively well,

1

Schneider does indicate that turnover remains high and
the abandonment of plots is still reported. He shows,
however, that the most likely causes for this are differences in the opportunity costs and discount rates between
early settlers and newcomers, as well as certain government interventions, and not the agronomic limitations of
the soil.
2

not economically feasible.2 An unbiased assessment of the agricultural potential of the Amazon
can only be obtained by analyzing both surviving
and nonsurviving settlements. Notwithstanding
this important caveat, what the existing empirical
evidence seems to show is that profitable agriculture is feasible in many areas of the Amazon and
that at least part of the deforestation can result in
economic improvements.

allow the maintenance of large forest areas for
carbon sequestration. Unfortunately, as argued
below, sustainable natural forest management
appears to be difficult to achieve.
While Mexico and most Central American countries have reduced their forests to levels so low that
it is hard to imagine that it is in their national
interest to continue doing so, other countries
(including Brazil, Bolivia and Peru) with large
remaining forested areas are likely to continue to
increase national income by cutting natural forests
in the “right” places, i.e., in relatively flat areas,
places with reasonably good soil qualities or areas
particularly rich in oil, minerals or highly priced
wood. For these countries, the national interest is
not whether or not to continue cutting down the
natural forests, but where to cut. The national
interest requires the protection of ecosystems
whose destruction could cause substantial negative
domestic externalities or where alternative uses of
forested lands cause little economic benefits.

However, it the global externalities of the Latin
American tropical forests are also considered
(carbon sequestration and biodiversity reserve), it
is clear that the optimal level of tropical forests is
much greater than if only intracountry or even
intraregional effects are considered. It is even
possible that global welfare maximization would
require a forest area larger than currently exists.
On the other hand, welfare maximization for
individual Latin American countries may imply
natural forest areas perhaps only modestly larger
than those in North America or other developed
countries, where less than 10 percent of the original
natural forests remain.3 This could imply providing public incentives for the protection of ecosystems that clearly generate domestic positive externalities, including the preservation of river basins,
watersheds, other water sources, recreation areas
and forest areas necessary to prevent soil losses.

Compensation for the Global Benefits of Latin
American Forests
In principle, the global and national interests of
most of the heavily forested countries of South
America are not compatible. Serving the world
interest presumably requires a much greater natural
forest reserve than serving mainly the national
interest. Since the forests belong to the
countries, not to the world, the world would have to
compensate tropical countries for preserving a
larger forest area than the optimal dictated by
national interest. The policy framework needs to
be different depending on whether the global
welfare is maximized or only the country’s interest
is served. In the latter case policies and investment
should be devised to avoid wasteful deforestation
and to promote “rational” exploitation and conversion of the natural forests.

It is important to qualify the previous statement by
differentiating between cutting trees for land
conversion, and the sustainable management of
forests. In principle, a sustainable exploitation of
natural forests could bridge part of the gap between
the global and the national interest. To the extent
that sustainable forest management is feasible and
profitable, the promotion of such practices could
increase national income and at the same time

2

Schneider does include abandonment in his analysis, but
this refers only to abandonment within projects that, on
the whole, have survived.

In the former case, even certain exploitation and
forest conversion that increase the net income
would have to be avoided. This section deals with
the potential for trade in carbon emissions between
the North and South rather than with aid from the

3

Given the fragility of tropical soils, the role that natural
biomass plays in tropical areas is more important than in
temperate areas. Thus, one could expect that the individual country’s interest would call for somewhat greater
forest areas in the tropics than in temperate regions.
3

North.4 When we henceforth refer to international
support for the South we do not mean foreign aid
provided for the benefit of the individual countries
that receive it, but rather, mutually beneficial
cooperation between the North and the South.

standing forest for the countries where the forest is
located. The NN curve is upward-sloping, reflecting the increasing opportunity cost of conserving a
forest area. The downward sloping of the DW and
D L schedules reflect the increasing cost of deforestation for both the world and the landlord countries
as the forest gets depleted. The position of the
demand schedule Dw is naturally dependent on the
availability of forest in the rest of the world. Thus,
the analysis is conditional on a fixed level of forest
outside Latin America.

Figure 1 illustrates this analysis. The horizontal
axis measures the remaining forest areas before
any settlement, with F-bar being the land area
originally covered with forest, or the maximum
forest area. The vertical axis measures the forest
land (rental) value. The schedule NN represents
the net marginal value product of the alternative
uses of the forest lands (i.e., agriculture, logging,

The DL schedule includes all the benefits that the
standing forest brings for the landlord countries,

etc.). The schedule DW shows the marginal value
product of the standing tropical forest for the world
as a whole and DL shows the marginal value of the

including protection against slides, floods and soil
degradation, as well as the valuation of their
biodiversity and carbon sequestration capacity.
The DW schedule is the summation of the DL
schedule and the benefits for the rest of the world
that the standing forests provide (mostly associated
with the avoidance of global climatic changes and
the value of biological reserves). This schedule is
drawn as a convex curve to reflect the fact that the

4

The fact that about 25 percent of all carbon emissions are
associated with tropical deforestation (World Resource
Institute, 1994) suggests that the scope for lowering carbon emissions by reducing deforestation is indeed very
significant.
4

a net gain of IMA.5

marginal value of standing forests increases very
fast as forest stocks decline.

Forests at a level between the world optimum and
the individual country optimum, such as point FL0
in Figure 1, probably depict the situation that
prevails in most tropical South America. The
situation in Central America and Mexico is perhaps better approximated by a point such as FC0 in
Figure 1, that is, where current forest levels are
below even the individual country optimum.

Welfare of the world as a whole would be maximized at point C where the stock of forest is F W
and the marginal value of the forest is PW. By
contrast, the welfare of the landlord countries that
own the forest is maximized at point E, at a forest
level of FL and a rental value of the forested land of
PL. Deforestation takes time and investments and,
thus, the landlord countries may not yet be at the
point of welfare maximization. Suppose that the
current level of the forest remaining is between FL
and F W as is the likely case in most tropical South
American countries where there is still a large area
covered with forests. If the world does not compensate the landlords, deforestation would continue
at least to level F L with large losses to the world
(indeed it could go beyond FL if the domestic
externalities are not internalized). If the loss of
natural forests is more or less irreversible
(biodiversity losses, for example, are likely to be
irreversible), the best that the world can do is to
minimize further losses by stopping deforestation
at level FL0.

This distinction is important because international
cooperation in the form of technical assistance,
policy advice and concessionary loan projects to
decrease deforestation (which are the most common
forms of international involvement) are likely to be
more effective and encounter true cooperation from
the national governments in cases illustrated by
FC0 than in those represented by FL0 in Figure 1.6

5

In fact, studies have shown that the value of Amazonian
forested lands for agriculture or logging is less than its
value for carbon sequestration (Schneider, 1993b). But, of
course, this large carbon sequestration value is obtained by
considering the benefits for the whole world. If only the
Amazon countries’ benefits of carbon sequestration are
considered, the agriculture and logging value is probably
greater.

In principle, the world can easily compensate the
landlord countries to stop further deforestation
since the world marginal gains are Pwmax and the
marginal opportunity cost of the landlord countries
is only PLmin. The actual compensation at the
margin will be anywhere between these two prices,
depending on the negotiating capacity of the landlord countries vis-à-vis the rest of the world. Since
the landlord countries also obtain benefits from the
standing forest (represented by schedule DL), the
rest of the world would only have to pay BH as a
minimum and AH as a maximum. Indeed, the
minimum total compensation in order to stop
deforestation at FL0 would be the area EBH and the
maximum possible total compensation would be
the area IEHA. The important thing is that even if
the rest of the world pays the marginal price Pwmax
per hectare for all the excess (potential) deforestation (FL0 - FL ), the rest of the world would still have

6

Given the current world concern about tropical forest
losses, national governments are not likely to publicly
recognize that their true objective is to exploit their forest
resources more intensively. Greater forest exploitation in
countries that still have massive forest areas is not only
economically beneficial for the countries’ economies, but
also politically expedient. Forest colonization is often an
important way of relieving social pressures stemming out
of excessive land concentration and poverty. Additionally,
forest development can be used to attract foreign capital
and establish national sovereignty (López, 1992). The
expansion of roads and infrastructure into forested areas
(with or without international assistance) in many countries of tropical South America is consistent with this
hypothesis. Massive forest concessions currently being
negotiated in various countries in the region, is another
indication of the true objectives of the country governments (Dourojeanni, 1995). The willingness of governments to actively promote forest loss has been recognized
in the literature: “... Most of the policies leading to forest
loss and degradation are well intended, but others have
been adopted with full knowledge of the destructive consequences” (Johnson and Cabarle, 1993, emphasis added by
the author).
5

In the latter case governments are not likely to
cooperate and many international initiatives could
be diluted.

of the still highly forested countries of South
America.9 In South America, international support
should be very selective and limited mostly to the
protection of ecosystems that provide domestic
positive externalities (including watershed protection) or that are particularly unique and have little
substitutability with other forests. Apart from
those cases, the only way to reduce deforestation
significantly in most of South America would be
through a comprehensive international agreement
that incorporates the national governments in the
conservation objective through an adequate compensation mechanism.

In the absence of a comprehensive program of
action and compensation to reduce or eliminate
deforestation, sporadic internationally financed
projects to protect specific sites are likely to be
ineffective even if the actual projects are successful. The reason is that if countries are not committed to reducing deforestation, all that these projects
achieve is to shift the deforestation elsewhere.
That is, a government may agree to receive aid to
protect specific sites, but without a true national
priority to reduce overall deforestation, more
deforestation would be allowed elsewhere. There
is a degree of substitution or fungibility in the
geographic location of deforestation.7

Although the above arguments are valid from the
viewpoint of intensification of the exploitation of
forest resources, there is an important qualification
to be made in connection with the way in which
this process of intensification takes place. As
shown in the next sections, it appears that deforestation in Latin America involves too much waste of
potentially valuable timber due to the extreme
reliance on fire as a means to clear forest lands.
One reason for this may be insufficient roads and
other infrastructure in remote areas to make logging profitable. If agriculture is less intensive in
transportation than timber, then the lack of adequate transportation would give forest burning for
agriculture an advantage over logging.

In summary, international policy advice, technical
assistance and sporadic concessionary loan projects
to arrest deforestation are likely to be effective in
countries that, because of their extreme past forest
losses, are already below the optimum forest level
from the perspective of their own national interest.
These international measures may be less effective
in countries that could still benefit from greater
deforestation.8
The reason is that in the former case, it is more
likely that interests between the individual country
and the rest of the world may coincide, facilitating
cooperation. This implies that international support in its present form is likely to be better invested in Central America and Mexico than in most

In this latter sense, there is a certain coincidence of
interest between the tropical countries of South
America and the rest of the world. Since forest
burnings are a major source of carbon dioxide
emissions that contribute to the global greenhouse
effect, a change in the method of deforestation
toward more timber extraction and less forest

7

Foreign assistance might still be effective in preserving
certain unique localized ecosystems which might be particularly important to protect for special characteristics that
are not found elsewhere. That is, foreign assistance to the
still highly forested countries of South America can be
effective when it is targeted to the protection of sites that
do not have good substitutes.

9

It might be argued that there is too little forest remaining
in Central America and the Caribbean to have any significant impact on carbon sequestration. Although deforestation has been very intense, five Central American countries (El Salvador, Honduras, Guatemala, Panama and
Costa Rica) have about 17 million hectares of natural
forest remaining (Kaimowitz, 1995b). Moreover, there are
large areas of secondary forests that can still be preserved.
Additionally, there are certain unique ecosystems in Central America that are worth protecting for the benefit of the
world.

8

It is important, however, to focus international assistance
on either protecting remaining natural forests or on degraded areas where their restoration is not too difficult or
expensive. Some areas may, indeed, be so degraded that
their restoration would be extremely expensive.
6

burning is also in the interest of the world as
whole. It is true that most of the wood extracted
will eventually be released into the atmosphere as
CO 2 and, hence, that carbon emissions will increase regardless of the method of forest clearing
used. There is, however, an important difference:
When forests are burned, there is a massive emission of carbon gasses over a very short time period,
while if the wood is extracted for industrial uses,
the emissions are spread over a long period of time.
To the extent that the world ecosystem has a
limited carbon clearing capacity per unit of time,
and to the extent that carbon-reducing technological innovations are developed through time, a

gradual emission of carbon is probably less serious
as a source of greenhouse gasses than if such
emissions are concentrated in time.
Thus, there may be room for cooperation in promoting this shift without any need for significant
compensation. That is, even within the current
narrow mechanisms of North-South cooperation, it
is possible to achieve important gains for both,
Latin America and the world. This would require
focusing international assistance more sharply on
reducing forest burning instead of diluting the
efforts on projects that are not economically feasible or lack ecological uniqueness.

7

Elements for a Comprehensive
International Agreement to Reduce Deforestation:
Mechanisms and Financing
A comprehensive international agreement would
have to encompass the vast majority of the forested
lands in order to avoid the “substitution” leakage.
It will need to focus on land allocation and on a
system of compensation and monitoring of deforestation. Land use can be classified into four categories: (i) Areas designed for conservation of natural
forests; (ii) areas designed for benign exploitation
of natural forests including ecotourism, biodiversity prospecting, nontimber forest products and
sustainable natural forest management for wood
production; (iii) areas for industrial forest exploitation and reforestation with commercial species; and
(iv) areas for intensive exploitation including
agriculture, mining and oil exploration.

A sufficiently large compensation fund would be
necessary in order to assure a real commitment
from national and local governments. The fund
would be devoted to investments in already settled
areas and to rural poverty programs to reduce
pressure on national parks. Additionally, part of
the fund would be invested in improving the physical protection of national parks, particularly in
establishing an efficient system of park rangers.10
Subject only to broad guidelines on the use of the
international fund, national and local governments
should decide for themselves how the money should
be allocated to best assure the protection of the
national parks. The countries would receive an
annual payment on the basis of the natural areas
which they commit to protect. The annual payment
would be conditional on the preservation of the
agreed areas, which can be closely monitored using
remote sensing as well as other techniques.

An international agreement would be directed
mostly to increasing the land allocated to categories
(i) and (ii). But, as Dourojeanni (1995), using a
large number of empirical studies, has documented,
natural forest management for productive purposes
has been largely a failure, and thus, most of the
efforts should be directed to increasing conservation. There are more than seventy protected areas
in the Amazon Basin, covering 4.5 percent of its
area. Many of the protected areas are threatened
by encroachment and pressures from commercial
interests who want to exploit their resources.

To finance a scheme like this, Dourojeanni (1995)
and others have proposed a worldwide carbon tax.
The rationale for the carbon tax is that the preservation of the forest would mainly play a role of
carbon sequestration needed to mitigate the climatic effects of carbon emissions. Financing of this
initiative could also involve an expansion of the
“joint implementation” provision of the climate
convention signed in Rio de Janeiro. This system
allows firms in the North to enter into direct agreements with developing countries to develop experi-

A cornerstone of an international agreement would
have to involve a dramatic expansion of the protected areas. The idea is to include most forest
areas that can be reasonably protected, excluding
only those that are already in settled areas or that
are highly threatened given existing population and
development pressures. Given that, as argued
before, the piecemeal approach does not work, it is
essential that the protection programs encompass a
very sizeable portion of the forested lands. The
larger the protected areas relative to the total
forest, the less important the substitution effect.

10

The need for park police to enforce national park protection is rarely mentioned in the literature. However, effective national park protection requires both reductions in
the incentives to encroach and exploit national park resources and the physical protection of the parks. No matter what you do to decrease incentives, there will always
be people interested in obtaining easy profits by exploiting
the resources of the national parks. In the absence of
adequate enforcement, most efforts to decrease encroachment incentives are likely to be lost.
8

protect the forests.11

mental carbon-offset schemes. That is, firms could
either choose to restrict their carbon emissions or
could fund carbon sequestration projects in the
South, usually by promoting less deforestation or
greater reforestation. Some U.S. utility companies
are entering into agreements with Costa Rica to
develop carbon sequestration projects.

An important question concerns the cost of protecting a large portion of the tropical forests remaining
in Latin America. The opportunity cost of the
lands to be protected is difficult to estimate. But
recent estimates of the land values of settlements in
the Amazon can give an idea of the orders of
magnitudes involved. The average land value in
eight large Amazonian settlements estimated by
Ozorio de Almeida (1992) and reproduced by
Schneider (1993a) in 1991 was $219 per hectare
(unless otherwise indicated, all figures are in
current U.S. dollars) or about $245 in 1995 dollars. Since this includes the value of investments
attached to the land, as well as the value of part of
the public infrastructure required to bring the land
into production, the actual value of the undeveloped forest land for agriculture must be much less.
Thus, the $245 per hectare represents an absolute
upper bound for the opportunity cost of land.

An important advantage of the joint implementation
system is that it works in a decentralized manner
and does not require the establishment of another
bureaucratic body. Also, the fact that no direct
new tax is involved is a feature that could make the
scheme easier to accept politically, particularly in
the United States. The firms that provide the
funding retain some control over its use, an additional factor that could increase the acceptability of
the scheme. Finally, the fact that the joint implementation procedure was approved at the Rio
Convention suggests that most countries in the
North and South would be prone to implement it.
Notwithstanding these advantages, it is likely that
the joint implementation mechanism may not be of
sufficient scope by itself to permit the massive
transfer of resources required to ensure that most
remaining tropical forests will be protected.

The lowest observed average land value among the
eight settlements was about $70 in 1995 dollars.
Since this value applies to the least developed and
most remote settlement, we may use it as a better
estimator of the opportunity cost of undeveloped

The issue of acceptance of a forest protection
scheme by the South is very important. As shown
below, the North can afford to pay the South more
than their opportunity costs for most forested
lands. That is, the South and the North can both
gain by allowing carbon trade through forest
protection. Economic benefits, however, may not
be sufficient to entice the South to accept an
international agreement. Many governments are
likely to regard such an agreement as a loss of
sovereignty over their territories, which could lead
to a reluctance to participate even in the presence
of clear economic benefits. These concerns, however, can be greatly reduced by the early integration of national, state and local governments, as
well as community organizations and local NGOs,
into the analysis of the cost and benefits of alternative uses of the forested lands, planning of the
additional areas to be protected, the allocation of
the funds into different programs, and monitoring
and enforcement of the measures designed to

11

An interesting example is the case of Suriname, where a
recent study by Sizer and Rice (1995) clearly demonstrated that the benefits of providing logging concessions
to certain logging firms are far less than what the country
could obtain from international sources interested in protecting the forests or in promoting sustainable exploitations. In fact, the IDB has participated in designing an
assistance package that could compensate Suriname for
protecting those forests.
9

Table 1.
Net World Benefits of an International Agreement Under Alternative
Scenarios Considering Carbon Sequestration Only
Carbon Sequestraion Value per Hectare
Lower Bound

Mid-point

Upper Bound

$200

$671

$4,950

Infinitely elastic world demand and supply
schedules for forests

$58.5 billion

$270 billion

$2.2 trillion

Unit elasticity in world demand for forests;
infinitely elastic supply

$125.5 billion

$692 billion

$3.8 trillion

Unit elasticity in world demand and supply
schedules

$146 billion

$713 billion

$3.89 trillion

Assumptions:

(1) The agreement consists in saving 650 million hectares of tropical
forest in Latin America (mostly in the Amazon).
(2) In the absence of an agreement, the closed forest area in the Amazon would
decline to 200 million hectares.
(3) The lower bound carbon sequestration value per hectare corresponds to the
lowest estimate of global warming costs available. The mid-point level
corresponds to the lowest implicit value in the carbon taxes enacted in Europe,

forest. Schneider (1993b) provides a range of
estimates of the value of forest land in agriculture
for various Amazon regions. He found that these
values fluctuated between $2.50 and $300 per
hectare.12 Our $70 falls well within this range.

annual management cost in the order of $2 to $3
per hectare, the total annual cost per hectare of
forest land protected would range between $9 and
$17. This would imply that compensation ranging
between $6.5 billion and $10 billion per year could
promote the conservation of a very large portion of
Latin America’s tropical forests, perhaps as much
as 70 percent to 80 percent of it.

An opportunity cost of $70 per hectare implies a
rental annual value of about $7 to $14 per hectare
if we assume a discount rate in the 10 percent to 20
percent range (and an infinite time horizon). Apart
from the opportunity cost of the land, one also has
to include the cost of physically protecting and
managing the national parks.13 Assuming

According to estimates by Goldemberg (1990), a
tax equivalent to only one dollar per barrel of oil or
six dollars per ton of coal-equivalent would generate $50 billion annually. Thus, preserving a vast
proportion of the remaining natural forest in Latin
America would require a tax equivalent to less than
20 cents per barrel of oil (or $1.2 per ton of coalequivalent). This would amount to a value added
tax on carbon of about one percent. Another way
of putting in perspective this cost is to consider that

12

These values, however, include the value of investments
attached to the land as well as part of the public infrastructure value that is capitalized in the price of land.
13

It is possible that investment in forested areas may
provide rates of return to capital above the market rates,
that is, that a disequilibrium situation may prevail in
which the rates of return to capital invested in formerly
forested areas are higher than elsewhere in the economy.
(continued...)
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(...continued)
Compensation should, thus, also allow for this additional
opportunity cost.
10

world GNP in 1994 was about $30 trillion. Thus,
the total forest protection bill would amount to less
than 0.03 percent of total world income.14

remains, i.e., deforestation would cease at about
200 million hectares that is, FL = 200 million
hectares in Figure 1. The total benefit for the
world of implementing an international agreement
that stops deforestation at 650 million hectares is
equal to the area IABE. Since we do not know the
slopes of the Dw and N curves, we cannot determine the size of this area. However, it is minimized if both, Dw and N are flat. That is, the
minimum gain out of the agreement is the area
AMKB, where KB = 450 million hectares and AM
L
= Pwmax - Pmin
= $130. Therefore, the minimum net
global benefit of the agreement, considering only
the carbon sequestration value of the Amazon,
would be about $58.5 billion. This is the absolute
minimum for two reasons: First, we are using the
lowest carbon sequestration value per hectare of
Amazon land and second, we are assuming that
both the demand for carbon sequestration and the
supply of forest land are infinitely elastic, clearly a
highly unrealistic assumption.

Schneider (1993b), using various estimates based
on measures of the marginal world damage from
global warming per ton of carbon, found that the
cost per ton of carbon saved (i.e., not released into
the atmosphere) varies between $1.80 and $66.
The implicit cost in enacted carbon taxes, mostly in
Northern European countries, ranges from $6 to
$45 per ton of carbon saved. Multiplying the cost
per ton of carbon by the carbon content per hectare
of Amazon forest, he found that the value of
carbon sequestration per hectare of the Amazon
fluctuated between $198 and $803 when the marginal world damage cost estimates were used. It
ranged between $671 and $4,950 when the implicit
cost of carbon in the European tax scheme was
used. Consequently, it appears that there is ample
room for mutually beneficial trade in carbon
emissions between the North and the South. The
minimum price that the Amazon countries would
require to avoid conversion of forest lands ($70 per
hectare) is less than 40 percent of even the lowest
estimates of the marginal benefits of the forest that
the North would be willing to pay ($198 per hectare).

Table 1 provides a range of estimates for net world
gains of stopping deforestation in the Amazon
(leaving about 650 million hectares covered with
forest), under alternative assumptions. The Dw
demand schedule is likely to be steep, that is, as the
forest is reduced its marginal value increases very
rapidly. Hence, assuming conservatively that the
elasticity of demand for forests is equal to one, the
value per hectare of carbon sequestration increases
as we move from F0L to FL, that is from $200 to
$655 per hectare. In this case, the area IMA is
equal to almost $67 billion and the total net gain
for the world increases to $125 billion. If the value
per hectare of forest is estimated using the lowest
implicit cost in enacted carbon taxes, $671 per
hectare, the net benefit of an international agreement reaches about $692 billion. The most plausible values in Table 1 are those given by the middle
sce-nario, with unit elastic supply and demand
curves. This yields a net gain of about $713
billion, corresponding to the total present value of
the cumulative benefits for the world. Using a 10
percent discount rate, implies a net annual benefit
of about $70 billion, or approximately 0.2 percent
of world GNP.

Using Figure 1, we can obtain a lower bound
measure of the net benefits for the world of an
agreement that would place 650 million hectares of
South American forest under permanent protection.15 Assuming the lowest carbon sequestration
estimated value per hectare, Pw max = $200, PLmin =
$70 and F0L = 650 million hectares. Also, suppose
that in the absence of an international agreement,
the South would continue reducing its forest cover
until only about 20 percent of the original forest
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Because such a transfer would benefit both the North
and the South it is not appropriate to compare it to current
levels of foreign aid.
15

The 650 million hectares figure is used as an illustration
of the potential benefits of the agreement. More detailed
studies would be required to establish the optimal forest
areas to be protected.
11

National Objectives and
Main Threats to Their Achievement
From the previous section, it is clear that the
allocation of forest lands between conservation and
various degrees of exploitation will depend on the
financial support and involvement of the rest of the
world in the process. A likely outcome is that the
involvement and financial commitment of the rest
of the world will continue to be limited to scattered
projects and initiatives. It will, therefore, continue
to have a negligible impact on land use. But
regardless of how much forest land is destined to
various purposes and the land allocation mechanisms used, the countries of the region need to
define clear land allocation and zoning objectives.
In this section we consider the land allocation
objectives as given and examine the main problems
of achieving particular ones.

planting of pastures is a way to discourage squatters and avoid agrarian reform action because the
lands are “idle” (Kaimowitz, 1995b). Thus, a
significant part of the deforestation is not due to an
immediate real alternative economic use of the
land, but rather to obtaining property rights, with
the expectation of attaining capital gains related to
increased land values as the government brings in
more infrastructure and further colonization.16
With the exception of parts of Central America and
Mexico, the main agents of deforestation in Latin
America are not so much the large masses of poor
peasants in search of land, but rather commercial
interests including speculators, loggers and cattlemen in search of profits who are, directly or indirectly, supported by the government. The poor
seem to play a role in deforestation mostly on the
edges of the forests and in densely populated areas,
but their role seems to be minor compared to the
effects of commercial interests. Nevertheless, in
the densely populated areas of Central America and
Mexico, the poor have played a greater role in
deforestation and in degrading marginal lands.

For the purposes of the ensuing analysis, we can
consider three main objectives for the forest sector:
(i) conservation of designated protected areas; (ii)
efficient and sustainable utilization of areas designated for industrial forestry and agroforestry, as
well as efficient wood processing activities; and
(iii) reforestation and efficient subsequent exploitation of selected degraded lands.

The relatively small importance of land demand for
agriculture as an immediate source of land clearing
is illustrated by the observed extremely extensive
use of the land in the frontier areas. The rate of
animal stocking per unit of land is extremely low in
the newly colonized areas. It also appears that as
the profitability of cattle operations declined in the
last decade, the amount of pasture lands increased,
despite a significant reduction in herds in Central
America (Kaimowitz). This is consistent with the
hypothesis that land clearing is not closely linked to

The greatest direct risk to sustainable exploitation
of public forest reserves, and even to preserving
national parks, arises from land speculation in
anticipation of the continuous expansion of public
infrastructure and colonization to frontier areas. In
studies of Central America and the Amazon, Jones
(1990) and Schneider (1993a), respectively,
describe similar speculative processes by which
colonists invade public forested lands and clear
them with the purpose of establishing property
rights. Southgate and Whitaker reached similar
conclusions for Ecuador. In many cases, clearing
is a prerequisite to obtain the recognition of rights.
Even if the law does not require deforestation to
demonstrate possession, land clearing and the

16

Certainly, speculation is ultimately based on the potential profits of the land in agricultural production as well as
other benefits of owning land (tax shelter, etc.).
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the demand for agricultural land, at least in the
short and intermediate terms. It seems that speculation and the need to establish land rights are the
prime motives for land clearing. This has been
recognized in the recent literature on deforestation,
“...Producers do not engage in cattle ranching as a
productive activity so much as to speculate in land
and establish a hedge against taxation and inflation” (Laarman, 1995, p. 40). Also, Booth (1989)
demonstrates that the peak of forest burning (in
1987) took place two years after most fiscal incentives and tax holidays to cattle raising in the Amazon had been rescinded.

results from the fact that the necessary infrastructure for profitable timber exploitation is not yet in
place. A large amount of potentially valuable
timber is, thus, lost early in the settlement process.
In the Andean countries (Bolivia, Colombia,
Ecuador, Peru and Venezuela), for example, out of
a total annual wood loss estimated at about 190
million cubic meters, 150 million are burned while
only eight million are used for industrial purposes
and the other 32 million are used for fuelwood
(Razetto, 1994).
An important implication of the above is that even
if governments have as a goal to exploit and eventually convert the forest land into agriculture, land
speculation is not desirable and needs to be discouraged because it promotes more forest burning
than what is optimal for the country and induces a
faster rate of deforestation.

This conclusion is supported not only by several
case studies cited by Schneider (1993a),
Kaimowitz and others, but also by econometric
evidence based on aggregate data. A recent study
by Cropper and Griffiths (1994), for example,
found that deforestation in Latin America is increasing with per capita income and is not affected
by rural population density. Thus, if higher average per capita income and lower rural population
density are associated with less rural poverty, as is
reasonable to expect, these findings indicate that
rural poverty is not a major source of deforestation.
In many instances the poor have been direct agents
of deforestation, particularly in areas of steep
slopes, but this happened mostly because the poor
had been displaced from their lands due to the
expansion of large capital-intensive commercial
activities such as large-scale cattle operations
(López, 1992, Heath and Binswanger, 1996).
Deininger and Minten (1996), in a thorough empirical analysis of deforestation in 2267 municipalities
in Mexico during 1980-90, found that deforestation
was not affected by population density. Municipalities with larger percentages of indigenous people
experienced less deforestation despite their high
incidence of poverty. Pfaff (1996) obtained similar
results for deforestation in the Amazon.

Forest reserves are also at risk of being
overexploited by logging firms that gain legal
concessions on usually large tracts of land.17
Concessions are generally granted after the approval by the government of an exploitation plan
that is supposed to provide for a rational and
sustainable extraction of forest resources. A major
problem is that loggers usually have no incentives
to implement the plans and the governments do not
enforce them. Typically, the concessions are for
short periods of time and thus loggers have all the
incentives to extract as much timber as possible in
as short a time as possible.
Apart from the threat of predatory exploitation by
legal loggers, the forest reserves and even the
national parks face the threat of illegal timber
extraction by smaller logging operators and of
illegal fuelwood extraction and land clearing by
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Legal concessions have increased quite fast in many
countries of the region. In Bolivia, for example, 70 percent of the closed productive natural forest (about 30
million hectares) is under concessions. The area under
concession in four Latin American countries (Bolivia,
Brazil, Peru and Colombia) was estimated at 38 million
hectares or about 8 percent of the area of the productive
natural closed broad-leaved forest (Johnson and Cabarle,
1993).

The net effect of land speculation is that more land
than what is necessary for economic development
is cleared. Moreover, in the rush to clear the land,
the preferred and cheapest method is burning. The
lack of interest in extracting the timber in the early
(and most speculative) phase of the settlement
13

poor peasant cultivators. Most of the illegal
activities of the poor, however, are concentrated
near the forest boundaries in areas of high population density. In most cases, the deforestation
caused by these groups is of lesser importance than
that caused by large commercial interests. However, the impact on forests of large numbers of
poor peasants are becoming more important in
Central America, Mexico and some Caribbean
countries where rural population density and rural
poverty tend to be higher than in most of South
America.

In summary, it appears that the largest risks to the
rational exploitation of forest reserves arise from
land speculation and conversion to agriculture
mostly by large commercial interests. This is
corroborated by both case studies and aggregate
studies. It is also consistent with estimates of
forest biomass losses available for the Andean
region, indicating that almost 80 percent of these
losses are due to forest burning. The second
largest risk appears to arise from unregulated
logging exploitation by large firms and by the use
of forest resources as an industrial energy source.
Deforestation carried out by the rural poor appears
to be somewhat less serious than that resulting
from the activities of commercial interest.
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Recent Policy Reforms
and International Market Developments
tural production in Brazil, -22.5 percent in the
Dominican Republic, -18.1 percent in Ecuador and
-42.2 percent in Paraguay. These figures mean
that the effect of economic distortions overshadowed the compensating effect of subsidies by a
wide margin. Moreover, the producer subsidy
equivalent for Brazilian agricultural importables
was -20.5 percent of the value of agricultural
imports during the period, and that for agricultural
exportables from the Dominican Republic, Ecuador
and Paraguay was -48 percent, -46 percent and -42
percent, respectively, of the value of agricultural
exports.19 These data are most significant for
cattle production because beef was an importable
commodity in Brazil between 1985 and 1990, while
it was an exportable commodity in the other countries. Among all the tropical countries analyzed by
Valdés, only Colombia showed a positive producer
subsidy equivalent measure.

Structural Adjustment and the Forest Sector
Most Latin American countries have undertaken
far-reaching policy reforms since the late 1980s.
Adjustment has led to significant changes in the
structure of incentives, with important consequences for the forest sector. The agricultural
sector, which historically has been discriminated
against in favor of industry, has benefitted from
these policy shifts. As Krueger, Schiff and Valdés
showed in 1990 economic distortion such as overvalued exchange rates and import restrictions acted
as a burdensome tax on agricultural producers in
most countries. At the same time, the agricultural
sector was, in part, compensated by special tax
treatment, credits and input subsidies.
The net effect, however, was a large tax that
significantly reduced agricultural incentives. This
can be measured using the producer subsidy equivalent (PSE), a comprehensive indicator of intervention that gages both price intervention and nonprice
transfers to producers.18 According to Valdés
(1995), the PSE for agriculture between 1985 and
1990 averaged -3.4 percent of the value of agricul-

The role of tax allowances and subsidized credit
for cattle ranching was often considered a major
source of deforestation during the 1970s and 1980s
(Binswanger, 1991). But, since the net effect of
policy intervention was to tax agriculture, including the beef sector, one has to conclude that the
overall incentive policy intervention did not promote more deforestation through agriculture and
cattle production incentives.20 That is, if the tax
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Governments intervene in a variety of ways in an attempt to assist agricultural producers. Although price
interventions represent an important form of assistance,
nonprice measures could be important as well. The producer subsidy equivalent (PSE) can be defined as compensation to farmers for the loss of income resulting from the
removal of domestic agricultural policy measures at a
given level of production. Specifically, it is the sum of net
output market support, input subsidies, marketing/transport/storage subsidies, deficiency payments, and
nonprice transfers (research, extension, irrigation). Expressed as a sum, the PSE is an absolute aggregate monetary figure and can be calculated both for individual commodities or as an overall sector PSE. However, to make
the PSE comparable across commodities and countries, the
aggregate PSE should be expressed as a ratio. It is a ratio
of policy transfers compared to the total value of domestic
production (valued at domestic prices)

19

Importable and exportable goods are subsets of tradable
goods subject to the following relationship:
Importable goods: Local cost > CIF
Exportable goods: FOB > Local cost
where: CIF is the cost, insurance and freight charges on
imported goods, and FOB is the free on board cost of
exported goods.
20

It is true that cattle production in the Amazon received
some special incentives over and above the tax allowances
and credit subsidies that production elsewhere received.
The exchange rate and trade policy distortions in Brazil
(continued...)
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allowances and credit subsidies were only a partial
compensation for the negative effects on the profitability of the sector due to overvalued exchange
rates, export taxes, and large import protection to
the industrial sector, one can hardly argue that the
incentive policies were promoting the expansion of
the cattle industry and, thus, were causing further
deforestation.

In fact, in many countries in the region, the elimination of exchange rate distortions and the reduction of protection to the industrial sector was not
accompanied by a comparable reduction of nominal protection to the agricultural importable sector.
Hence, the net effect of government intervention
has been not only to eliminate the anti-agricultural
bias, but also to create positive net incentives for
import substitution in agricultural products. This
important change is likely to make the Latin American economies even more dependent on primary
sectors with a consequent relative contraction of
the industrial sector.22

By the same token, the removal of most of these
policy distortions is likely to increase rather than
reduce the competitiveness of agriculture and in
particular the cattle industry. The elimination of
tax allowances, credit and other input subsidies
that, in fact, took place in Brazil and most other
countries in the region, was accompanied by a
reduction in trade protection to the industrial
sector, the elimination of export taxes and restrictions affecting agriculture and other primary
exports, a deep devaluation and exchange rate
liberalization. Since the beef sector is eminently
tradable, the more realistic exchange rate is likely
to cause a positive impact on the competitiveness
of the cattle industry.21

The structural adjustment process has also led to
important reforms that directly affect the forest
sector. In the process of reducing trade restrictions, export taxes and prohibitions affecting raw
and semiprocessed logs have been eliminated in
several countries. Bolivia, for example, eliminated
all restrictions on exports of timber as part of the
effort to increase nontraditional exports
(Kaimowitz, 1995a). Nicaragua and several other
countries are now in the process of eliminating
restrictions on timber exports (Laarman, 1995). At
the same time, several countries have reduced the
protection of the wood processing sector by eliminating quantitative import restrictions on processed
products. In the past, these policies contributed to
the inefficiencies of the wood processing sector and
some authors have argued that, by depressing
domestic timber values, also contributed to deforestation and to the generation of disincentives to
forest plantation (Kishor and Constantino, 1993;
Stewart and Gibson, 1994).

Also, the removal of extremely high levels of
industrial protection, allows agriculture to compete
more effectively for the allocation of capital and
other resources. Thus, the net effect of eliminating
price distortions is to increase the competitiveness
of agriculture (including the cattle sector) and,
therefore, to increase the profitability of, not only
agricultural intensification, but also of expanding
the agricultural frontier into forest areas.

Forest plantations, however, cover a minuscule
fraction of the forested land in Latin America, not
only because of low timber prices, but also because

20

(...continued)
and other Amazonian countries were, however, so deeply
discriminatory against agriculture, including the cattle
industry, that it is hard to imagine that the special Amazon
subsidies provided enough compensation.

22

In most countries of the region this phenomenon is not
yet detectable, mainly because of the relatively short time
that has elapsed since the reforms. In Chile, however, a
country that initiated the reforms much earlier, available
statistics show the primary sectors (agriculture, mining,
fisheries and forestry) growing at a rate 25 percent faster
than the economy as a whole, and a significant decline in
the contribution of the industrial sector to total output
(López, 1995).

21

After the first real devaluation, the real exchange rate
started to gradually appreciate in several Latin American
countries, because of market forces rather than government intervention resulting in large capital inflows between 1991 and 1994 (López, 1995). Prevailing real
exchange rates are still well above (i.e., less overvalued)
historical levels in most countries in the region.
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there are plenty of forests that can be exploited at
little private cost. The problem is that given the
lack of enforcement of forest regulations and the
lack of collection of royalties and stumpage fees
from timber extraction in public lands, the incentives to private plantations are minimal even if
timber prices are good. Private plantation timber
production requires costly investments and, therefore, can hardly compete with timber extracted
from open-access or semi open-access forest lands
where the only effective cost is the cost of extraction and transportation. High timber prices in the
presence of vast effectively open-access public
lands are more likely to result in greater timber
extraction from public lands than more private tree
plantations.23

that theoretically should be large enough to capture
rents out of exploiting public lands, are not effectively used. In reality, the collection of royalties
and stumpage fees corresponds to only a small
fraction of the true forest rents. Thus, if the idea
were to reduce deforestation and really promote
forest plantation, before liberalizing trade in timber
products, it would be necessary to reform the
system of management of public lands and concessions. Additionally, greater physical protection of
forest reserves and national parks should be implemented to avoid illegal forms of deforestation
which are likely to increase in a liberalized policy
environment.
For countries not interested in slowing deforestation, liberalizing the timber trade without implementing the above complementary measures may,
however, be rational. The elimination of the
discriminatory policies against the logging industry
associated with traditional trade policies, is likely
to increase deforestation, but at the same time,
reduce forest burning as a mechanism for land
clearing. The reason for this is that as timber
products become more valuable, greater efforts
would be devoted to wood extraction rather than
the cheaper forest burning alternative. Since, as
we indicated before, excessive forest burning is a
major problem for many countries, the change in
the pattern of deforestation resulting from the
liberalization of timber trade, is probably consistent with the national interest.24

Thus, the liberalization of the timber trade is likely
to cause even greater incentives to cut trees in
public forest reserves. There is empirical corroboration for this. In fact, Cropper and Griffiths
(1994), using aggregate data, found that timber
prices and deforestation are positively correlated in
Latin America. The evidence from Chile points in
the same direction. Although Chile has had no
restrictions on raw timber exports for many years,
the development of private tree plantations has
required the use of heavy subsidies, despite the fact
that in Chile, unlike most countries in South America, the availability of open access or semi-openaccess forest lands is quite limited and concentrated
in relatively isolated areas.
An important issue is the sequencing of the policy
reforms. Before completely liberalizing timber
trade it is important to introduce reforms in the
management and enforcement of regulations affecting public forest lands. As indicated, regulations
affecting logging concessions are not enforced and
concessions typically last a very short time. This
provides all the incentive to maximize timber
extraction regardless of the environmental consequences. Moreover, royalties and stumpage fees,

In general, structural adjustment, as implemented
in most of Latin America, is likely to result in
increased deforestation policies that improve
production incentives for the primary sectors where
not accompanied by policies to ameliorate distortions in the use of forests. Protection of national
parks, the enforcement of forest regulations and
charging stumpage fees are examples of measures
that have not been taken in parallel with structural
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On the other hand, higher timber prices allow logging
activities to compete better with agriculture for the use of
forest lands. This could have the effect of reducing forest
conversion to agriculture.
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Of course whether deforestation is carried out through
burning or logging is equally negative for the rest of the
world from the point of view of biodiversity losses.
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reforms.25

There are indications that the recent upswing in
prices reflects more than just temporary fluctuations or weather-related problems. It appears that
the fast economic growth that several highly populated developing countries have been experiencing
(mainly China, Indonesia and India) is beginning to
affect the demand for agricultural commodities and
meat products. Accordingly, an eventual new
agricultural commodity boom combined with recent
free market reforms, could lead to an acceleration
of deforestation in Latin America in the near
future, particularly if complementary sectoral
reforms are not implemented soon.

The Role of International Commodity Prices
In the late 1980s and early 1990s, the new policy
environment was accompanied by a considerable
deterioration in the international prices of meat and
many other agricultural commodities that, in large
part, offset the improved profitability of agriculture
and the cattle sector brought about by the new
policies. As shown in Table 2, the real international price of beef has declined steadily since the
early 1980s. In 1994, beef prices were less than
half their 1970 level and about 60 percent of the
price prevailing in 1980. Similarly, real prices for
most commodities that are important to Latin
America and that compete for land with forests,
have tended to decline significantly. The decline in
cereal prices was particularly important because
cereals are the second most land-intensive agricultural output, after cattle production. Declining
international prices for agricultural commodities
and beef mitigated the effects of the structural
reforms on forests, resulting in less deforestation
than would have occurred otherwise. However,
agricultural commodity prices are beginning to
show clear signs of revival. For instance, the
international price for bananas has increased by
almost 40 percent since June 1995. The price of
maize has risen by more than 30 percent since
November 1994; rice by more than 40 percent
during the same period; and wheat prices began
moving up in April 1995, also posting a 30 percent increase. Even beef prices have shown signs
of a modest recovery since their trough in July
1995.

Slow regional economic growth in the eighties and
early nineties has also tempered the pace of deforestation, as few public funds were available for
building roads and other infrastructure into forest
areas. Slow growth also reduced the availability of
private funds, implying fewer investments in forest
areas and a lower demand for land. However,
growth has resumed in most of the large countries
in the region. The effects of this revival in growth
is already beginning to be felt in many places in the
Amazon, where forest burning has increased
significantly.
Looking ahead, three factors are likely to lead to
greater forest loss. First, a liberalized policy
framework seems to have eliminated most of the
historical anti-agricultural bias and is in the process of also eliminating anti-timber biases. Second, international agricultural commodity prices
seem to be rising. And third, economic growth is
accelerating. Even more importantly, free market
policies may now allow for a rapid and complete
transmission of international price booms into the
domestic economy. This is in sharp contrast with
the historical patterns where domestic distortions
hindered the full transmissions of international
changes.

25

López (1994a) in a more general conceptual framework,
showed that trade and other economic reforms that decrease macroeconomic and trade distortions are likely to
reduce natural resource stocks in a context of open or
semi-open access resources.
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Table 2.
International Commodity Prices in Constant 1990 dollars
1970

1980

1985

1990

1994

1995*

Beef/Kg

5.20

3.84

3.14

2.56

2.12

1.65

Sugar $/Mt

323

878

130

277

242

247

Bananas $/Mt

659

527

551

541

399

376

Rice $/Mt

504

571

287

271

243

278

Wheat $/Mt

219

240

198

136

136

153

Maize $/Mt

233

174

164

109

98

106

Soybeans $/Mt

466

412

327

247

229

223

Cotton/Kg

2.52

2.84

1.92

1.82

1.60

1.88

Logs $/M3 (species)

171

350

253

344

300

295

Sawn timber
699
551
448
Source: The World Bank, November 1995.
*
Projections.

533

745

645

The improvement in economic performance due to
the combination of higher commodity prices and
more rapid use of forest resources may benefit the
region’s forested nations in the short run. However, the consequences for the rest of the world are

likely to be negative. Countries with abundant
forest resources are likely to benefit even if one
considers the potential long-run cost of forest
conversion and tree cutting.

19

Policies and Financing Mechanisms
for an Efficient Forest Sector
In this section we discuss a policy framework to
promote the effective conservation of protected
areas, efficient and sustainable exploitation of
areas designated for industrial forestry and agroforestry and efficient reforestation of selected
degraded lands. It is assumed that the land allocation goal has been already determined and that the
policy objective is to accomplish the allocation goal
and obtain the largest economic benefit. If an
international agreement as the one previously
described is reached, the structure of land allocation is going to be completely different than without such an agreement. If an international agreement is implemented, the largest efforts would have
to be directed to protecting areas targeted for
conservation, while in the absence of an international accord the problem of conservation and
protection is likely to be restricted to a much
smaller geographic area. In this case, the major
task is to focus on how to develop the vast forest
areas that are going to be designated for agroforestry, timber extraction and conversion to agriculture,
generating the highest returns and minimizing
negative domestic environmental losses.

peasants, most threats to national parks come from
the poor. National parks cover only a small fraction of the forested lands so that deforestation
within their boundaries constitutes a minor portion
of total deforestation. While illegal encroachment
by poor peasants practicing slash-and-burn cultivation and by small illegal loggers is a problem for
the preservation of parks, the implied deforestation
is small relative to the loss of forest outside national parks.26 The most serious risks are faced by
parks that are close to heavily populated areas.
The selection of the site for a national park should
take into consideration the feasibility of effectively
protecting it. For this reason, new national parks
should not include areas that are already densely
populated. Additionally, for parks with an increasing resident population, the options are either to
retrench and reduce the size of the park to new
boundaries that can be protected, or to provide
incentives to the local population to voluntarily
relocate. In any case, whatever option is chosen,
local communities should be actively involved so
that they can understand the value of forests and
the rationale for establishing the park. They should
also participate in the process of planning and
protecting the new boundaries, and in the planning
of the voluntary resettlement, if that is the option
chosen.

Regardless of the extent of international involvement, the countries in the region need to develop a
land allocation blueprint for public lands, specifying clear goals for their utilization. At the same
time, regulatory and policy mechanisms need to be
designed in a manner consistent with land utilization goals.

The relocation of poor people out of a national
park and/or the reduction of the pressure of the
poor on the park boundaries, need significant
positive incentives. Land, housing and basic
services need to be provided. The provision of
agricultural land to the rural poor may require the
enactment of a land reform that improves the

General policy, management and investment requirements to meet these objectives are discussed
below. An analysis of the financing mechanism to
cover the costs of these measures also follows.
National Parks and Protected Areas

26

Indeed, large commercial interests are often too “visible” to illegally encroach on national parks although they
have also caused damages in isolated incidents. Also, land
speculation is much less likely in national parks.

Although deforestation in Latin America is caused
more by large commercial interests than poor
20

unequal distribution of good agricultural land
prevailing in most of the region. Government
assistance in the form of agricultural extension,
schooling, credit and other services should be made
available outside the protected areas to entice local
residents to stay outside the park boundaries.

it very difficult for tree plantations to compete with
the exploitation of public lands. The lack of
enforcement of concession agreements and short
concession periods, are invitations to predatory
behavior in public forests.
The key measures proposed concern improving
government enforcement capabilities and accepting
that, even if they do improve, it is not likely that it
will be sufficient to allow for the effective control
and enforcement of regulations in all existing
public lands. As result, rather than permitting the
continuation of the process of alienation of public
lands currently in existence, it would be better to
allow for an orderly and transparent process of
land privatization. In a previous report for the
IDB, I (López, 1994b) suggested a scheme for
privatizing public lands giving priority to lands that
are closer to populated areas and to forests that are
less unique in terms of biodiversity, and are located
in environmentally stable areas. That article
proposed three types of lands for privatization.
First, lands to be sold only in large tracts to responsible enterprises, including NGOs, under
restricted conditions, to be exploited only for
agroforestry, nontimber products, ecotourism and
other forms of relatively benign exploitation.
Second, lands that can be utilized for timber extraction but that cannot be burned. Third, lands to
be sold without restrictions on their future use or
method of clearing.

Perhaps the largest financial cost of effectively
protecting national parks is the provision of these
services as well as the cost of land redistribution to
large numbers of poor people. But, in addition to
reducing the incentives for the rural poor to settle
in national parks, national parks must be protected
physically. A clear demarcation of park boundaries is essential, as well as ample information to
the public about such boundaries. A sufficient
number of park rangers is needed to patrol the
parks. Provision should also be made for hiring the
administrative and professional staff to monitor the
national parks. The physical protection of the
national parks implies significant costs that require
financing.
Management of Forest Reserves
and Other Public Lands
One of the most serious problems facing public
forest lands is their semi-open access status and the
lack of government enforcement of regulation.
Given current administrative, institutional and
financial capabilities, governments in the region are
simply unable to control the use of forests in public
lands. The almost complete absence of government
control and misdirected incentives concerning the
establishment of private property rights over public
lands, have given rise to a chaotic process of land
speculation, where forest burning is the main
mechanism for land clearing. This has led to large
timber losses and serious local environmental
consequences. The failure of the government to
enforce concession conditions, low or almost
nonexistent stumpage fees and royalties, and the
legitimization of land encroachment (after “proper
development” of the land), has led to the underdevelopment of forest plantations. The fact that
public natural forests are almost freely available
(legally to those with sufficient clout in the government and illegally to almost everyone else), makes

In order to ensure the transparency of the privatization process, the report suggested the use of an
auction mechanism and appropriate public information campaigns. The government would retain
a forest reserve that it can realistically manage or
for which it can administer a concession. Various
countries in the region are already seriously considering such a privatization process, Peru is in the
most advanced stage.
In the forest that the government ultimately retains,
concessions should be transparently allocated
through an open bidding mechanism. Concessions
should be long term so that firms have the incentives to really manage the forest. This probably
requires concession lengths of 25 to 40 years.
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Stumpage and royalty fees should capture most of
the economic rents and an effective collection
system should be established.

governments, with the incentive that they can retain
part of the revenues. As with the royalties and
stumpage fees, a study should be prepared to
estimate the potential revenues of such a tax.
Local private sector organizations should be
entitled to a certain fixed percentage of potential
tax revenues. This should help maintain the accountability of local governments and force them to
collect the taxes.

The management of the remaining public lands
should be given to the state or local government,
allowing them to retain a significant part of the
revenues collected. This should provide incentives
to local governments to enforce regulations in order
to ensure a more or less steady flow of financial
resources out of the concessions. Also, part of the
revenues should be earmarked to peasant organizations, charities and local NGOs, so that private
sector organizations can develop a stake in controlling local government actions, to diminish corruption and other nontransparent practices.

Lack of a land tax or the inability to collect the tax
leads to unequal distribution of land and to land
speculation. Land is valued as a tax shelter. This
makes it attractive to speculators and other investors, raising the price of land well above the present value of net farm revenues. It also reduces
access to land by poor peasants. A land tax that
exempts forested areas from taxation would also
diminish incentives to clearing excessively large
areas of land and burn forests. Indeed, it would
allow the tax shelter role to continue but applies it
only to the forested land. As with the capital gains
tax on land, the regular land tax should be collected
by local governments, and revenues should be
distributed between the local government, local
private organizations, and the national government.
Local private organizations would receive a fixed
percentage of potential revenues.

The construction of roads and other infrastructure
into forest areas should be carefully planned,
beyond usual environmental assessments of projects. Roads should only be constructed in areas
that appear profitable to develop, that is, in areas
where deforestation is not likely to cause serious
local environmental problems, where there is an
ample supply of timber or where the land can
support agriculture in a profitable and stable way.
Public Policies for Improving Forest
Utilization and Creating Domestic
Sources of Financing

Despite their efficiency and equity advantages, land
taxes are politically difficult to implement. However, as the enactment of legislation to liberalize
imports and privatize state-owned enterprises
shows, the fact that land taxes have been difficult
to implement in the past does not mean it would be
impossible to do so in the future. In particular,
public information campaigns to adequately explain the proposed legislation, and the government’s commitment to the measures would make
their implementation politically more palatable. A
larger capital gains tax on land sales can be instituted in the meantime. This tax is more likely to be
accepted since it does not tax the land itself, but
only the appreciation of its real value.

Incentives should be designed so as to reduce land
speculation. A closely related goal should be to
diminish the incentives to the anarchic sequence of
land occupation, forest burning and land rights that
has prevailed. Furthermore, incentives should be
market-oriented.
A straightforward mechanism to reduce land
speculation and excessive forest burning is to tax
the speculators. In fact, some countries in the
region have legislation concerning taxation of
capital gains on land, but these taxes are rarely
collected. In Brazil, for example, there is a 25
percent federal capital gains tax on land sales
(Moran, 1993). Yet, the government lacks the
ability to collet it. The best way of assuring tax
collection is to leave it in the hands of the local

The complete elimination of export restrictions on
timber and other raw wood products, in the absence of complementary policies, is risky. It could
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create a large demand for natural timber that, if not
matched by higher stumpage fees or royalties and
greater controls, could lead to the massive extraction of timber products from the almost openaccess public lands. Since land privatization and
the implementation of the measures discussed
would take some time, it might be advisable to
consider replacing timber export controls with a
temporary export tax. The export tax should yield
revenues that can be used to finance the many
initiatives previously discussed. In any case,
before putting this tax into effect, a careful empirical analysis should be carried out to quantify its
effect on deforestation.

small- and medium-sized wood processors, can
smooth the transition of the industry from a highly
protected environment to free market one. Assuring the provision of unsubsidized credit to smalland medium-sized firms is important because,
given the imperfections of credit markets, these
firms are likely to suffer liquidity shortage as profit
margins decline.
Another issue of importance is property rights and
their enforcement. Lack of definition of property
rights and tenure insecurity limit long-term investment, particularly investments in land, including
tree planting. Perhaps even more important is the
inadequate protection from squatter encroachment
on private forested lands. This forces landlords to
cut trees to show that the land is being used and
discourage squatters.27 An important policy implication is that governments should provide the
necessary institutions to facilitate legalization of
land titles and should consistently enforce property
rights and protect private lands from squatters.
This should go a long way toward discouraging
deforestation as a means to securing property
rights. Additionally, land reform laws should
consider forests an appropriate use of the land and
eliminate the existence of forests as a cause for
expropriation of the property.

To avoid reducing incentives to planting trees and
sustainable timber extraction, the export tax should
be clearly presented as temporary. A fixed schedule indicating a gradual reduction of the tax rate
should be made public and strictly followed. Since
forest investments are long run, a temporary export
tax with a credible withdrawal schedule, should not
only be innocuous to forest plantation, but should
cause a reduction in deforestation in the short run
as people find it more profitable to delay cutting
the trees until the tax is phased out.
The wood processing industry could potentially
make an important contribution to the region’s
economies in terms of both income and employment. Moreover, the fact that Latin America has
significant comparative advantages in the production of timber, can lead to similar advantages in
wood processing because the large transportation
costs of raw timber creates a wedge between the
domestic price of raw timber and international
(CIF) prices. Additionally, the wood processing
sector is relatively labor intensive and its expansion
can play an important role in increasing rural
employment and reducing poverty. For these
reasons, it appears convenient to provide some
support to the wood processing industry. The
sector can suffer a severe compression as trade
protection is reduced. Diminishing import duties
will lower prices of finished goods, and the removal
of export restrictions will raise raw material prices,
creating a profit squeeze. Technical assistance and
the provision of unsubsidized credit, particularly to

Reforestation of certain degraded lands can result
in positive local externalities, which is a justification used to subsidize reforestation in degraded
land. Haltia and Keipi (1995) have shown that the
subsidies are justified under relatively strict conditions; the case for plantation incentives arises only
when the private net returns are lower, but the
returns including externalities are greater than the
returns to alternative land uses. Furthermore,
subsidies are sometimes used to promote afforestation for fuelwood in lieu of the natural forest,
becoming a mechanism to protect the national
forest. Unfortunately, in many cases the subsidy
programs for reforestation have become expensive,
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A recent World Bank (1995) study for Guatemala clearly
documents the use of deforestation to establish property
rights not because of any legal requirement to develop the
land, but simply to reduce encroachment.
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ineffective and inequitable. In Brazil, for example,
generous subsidies were provided to plant trees as
sources of energy for pig iron smelters. The
subsidies were paid mostly to large landlords
producing charcoal but because enforcement was
lax, very few trees were actually planted, and
instead, the charcoal was extracted almost entirely
from the natural forest (Moran, 1993). The problem is that tree plantations are often unprofitable
and the required subsidies large. Also, the enforcement is difficult and the potential for corruption is
high.

improve the staffing of forest departments and the
management of public lands. This figure is almost
twice as large as the total annual concessional
environmental contributions that Latin America
receives from the industrial economies (López,
1994b). In fact, total foreign aid for environmental
projects (not only to the forest sector) including
bilateral aid, the Global Environmental Facility, the
Montreal Protocol, Debt for Nature Swaps, the
Brazil Rain Forest project and private sector
contributions were estimated at about $461 million
per year.

The concept of charging user fees for the use of
natural resources has been very difficult to implement in the past. Given the increasing consensus
on the expanding role of markets in Latin America,
it is likely that user cost charges can now be implemented in many areas. In particular, national
parks should be allowed to charge fees for entry
and other services. The goal is that user charges
cover a significant part of the maintenance costs of
national parks. Additionally, large beneficiaries
from protecting major watersheds, such as electric
utilities, should be charged special fees to cover the
costs of protection. Colombia provides a good
example of the feasibility of this initiative (López,
1994b).

At least part of the financial resources raised using
the measures suggested in this section should be
earmarked to promoting and protecting national
parks and, more generally, to promoting the sustainable development of forests. On the other
hand, it is inevitable that part of these financial
resources will be allocated to other purposes. The
important thing is to develop explicit criteria to
assign a significant portion of them to the forest
sector.
Local Communities as a Source of Funding to
Correct Local Externalities
Several of the negative local externalities of deforestation and forest degradation are felt on the
availability and quality of water. Local populations normally understand the connection between
deforestation of certain key areas and soil erosion,
and the increasing scarcity and deteriorating quality of water for consumption and for productive
purposes that they experience.28

An important feature of these policies is that, apart
from promoting economic efficiency, many of them
also may result in large financial flows to fund the
programs and investments proposed in the foregoing. A land tax, a capital gains tax on land, and
stumpage fees and royalties could make a sizable
contribution to financing national park protection
as well as improving public institutions and the
capacity of local and national governments to
conduct forest policies and programs.

The clear understanding and concerns of many
local communities about this problem suggests the
potential for financial contributions by the affected
communities to protect, maintain and renovate
forests that directly affect water sources and

The privatization of forest lands at market prices
can also raise revenues. For example, the privatization of 20 percent of the Amazon may yield $9
billion to $10 billion assuming that land is sold at
an average of $60-$70 per hectare. Assuming a 10
percent net rate of return, this could yield $900
million to $1 billion, which could cover a large
portion of the additional annual funds needed to
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The importance of these issues is illustrated in the case
of Nicaragua as indicated by Ricardo Quiroga in his comments on an earlier version of this paper. In other Latin
American countries water issues are also of prime importance as indicated in the World Bank Development Report
(1992).
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reservoirs. Funds can be collected by community
organizations with the assistance of local governments through water and energy tariff surcharges
for the protection of the forests in the water
sources. Further, in the cases where the protective
forests are privately owned, it is possible to promote forest buy-back schemes, through which local
communities are able to control the forests that are
vital for their water supplies.

management institutions and related projects. Over
the last few years, the annual proceeds of the
BTRTF have fluctuated between $15 million and
$20 million (Figueroa, 1995).
Debt-for-Nature Swaps (DNS) allow countries in
the South to convert part of their external foreign
debt into obligations in domestic currency to be
used in promoting environmental sustainability.
DNS have been used in a limited way in Latin
America; 15 agreements have generated about $68
million in conservation funds over a five year
period. A large proportion of these funds have
been used for wildlife conservation and for the
protection of national parks. The largest beneficiaries have been Costa Rica, Brazil, Bolivia and
Ecuador.

The same concepts can be applied to local forestrelated externalities that are not related to water.
An interesting example is the Baboon Sanctuary in
Belize (World Bank, 1994). Local residents
decided to join efforts and money to invest in the
protection of local forests where baboons live. The
investment paid off well as the residents obtained
large benefits from ecotourism revenues.

In addition to official financing, significant sums
are contributed by the private sector of the industrialized countries. It is estimated that annual private
contributions from the North for sustainable natural resources management in the South ranges
between $25 to $35 million (López, 1994). A large
portion of these go directly or indirectly to the
forest sector. Apart from traditional contributions
via NGOs, there are other international contributions from the for-profit private sector. Among
those, the most promising is the Joint Implementation Mechanism. It permits international carbon
trade by allowing firms to obtain carbon credit by
contributing to forest protection. Given that the
reductions in carbon emissions in the United States
and several other developed countries are, so far,
purely voluntary, this mechanism has been used to
a limited degree. The most important joint implementation agreements have involved U.S. electric
utilities in Costa Rica.

International Financing Sources
The Global Environmental Facility (GEF) is one of
the most important mechanisms used to direct the
financial contributions of the North to promote
environmental sustainability in the South. In
March 1994, negotiations were concluded to extend
the GEF’s operations, increase funding to $2
billion over the next three years and to broaden its
scope of action into deforestation, land degradation
and desertification.
In 1994, total ongoing GEF investment projects
around the world amounted to about $1.3 billion,
of which Latin America and the Caribbean received
$160 million. Only a relatively minor fraction of
these funds went to projects that have a direct
effect on forests. The fact that financing projects
to reduce deforestation and land degradation are
now an integral part of GEF activities implies that
financial flows for these purposes are likely to
increase significantly in the near future.

The total annual contribution to the forest sector
from the various international sources is unlikely to
be much above $150 million. To put this into
perspective, gross estimates of required expenditures in Latin America forests to bring about
sustainability should be considered. Our own
estimates of the annual expenditures that would be
required to cover just the opportunity cost of a
large portion of Latin America’s tropical forests

The Brazilian Tropical Rainforest Trust Fund
(BTRTF), established in 1991 by the Group of
Seven, is another mechanism to channel international funding to Latin American forests. A fund
of $250 million was set to implement projects to
conserve biological diversity, strengthen forest
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are in the $6.5 billion to $10 billion range. Of
course, this assumes that most of these forested
lands could be converted into other uses in the near
future. In fact, many of them are currently inaccessible and for the time being, are not threatened.
A recent study by the Amazon Commission on
Development and the Environment (1994), estimates that the total cost of protecting ecosystems in
Amazonia is about $10 billion per year.

of promoting sustainability, and to other community organizations. The public sector should use
part of the revenues to provide effective protection
to the national parks and other protected areas.
Similarly, a portion of the revenues should be used
to allow national and local government agencies to
monitor changes in forest resources and enforce the
implementation of existing forest regulations.
Private financing of forests depends very much on
the incentive framework. For instance, if rents
from logging public forests are eliminated through
royalties or other means, incentives for private
investment in reforestation projects will increase, at
least in certain areas. Similarly, if private industries are forced to pay the full market value of the
wood extracted from public lands to produce
charcoal, they will have greater incentives to
produce wood in private lands.

These figures indicate that international funding to
support sustainable forest in Latin America is
minimal compared to the needs. The North will
have to accept a much greater financial responsibility to effectively promote forest protection and
sustainability in the South. The Joint Implementation Mechanism has great potential to increase the
financial flows of the private sector in the North.
But this requires that the agreed upon carbon
reduction objectives be effectively implemented so
that reductions in carbon emissions become compulsory for each country.

In many instances, private firms can make large
contributions to protecting natural forests and
related ecosystem if this will improve for their
public image, thus contributing to their long-run
profitability. Private financing of forests for public
relations purpose also requires the right incentives.
For example, the government may make such
expenditures tax deductible. Promoting public
recognition of these contributions in a manner that
enhances the reputation of the corporations involved is another way of attracting private financing in forestry.

Public and Private Sector Roles
in Forest Financing
An important role of the public sector is to identify
and exploit potential sources of financial revenues
(taxes, fees for public services, royalties) that
promote economic efficiency. The use of policies
that are, in addition, equitable is another important
criterion in this respect. Most of the policies
discussed above are beneficial under these criteria.
They provide financial resources that can, at least
in part, be used to promote sustainable development; they promote economic efficiency by leading
to a more proper valuation of forest resources; they
are equitable by forcing mostly large- and mediumsized producers to reduce the rents they obtained
from national resources.

National and international NGOs also play an
important role in raising funds to finance forest
initiatives. The state should facilitate NGO initiatives by developing a clear legal framework and
promoting joint ventures with for-profit firms and
local community organizations. Finally, as already
discussed, local populations are frequently willing
to make financial contributions to protect forests
that generate positive externalities that benefit
them. Governments should support local communities in these efforts and, at the same time, provide
the legal means to facilitate these types of actions.

The proper use of the revenues raised in this way is
an important task of the public sector. The financial resources should be used in the most decentralized way possible, providing ample support to local
governments, private NGOs with a proven record
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Equity Issues
Several of the existing public forest policies discussed have negative connotations not only from
the point of view of economic efficiency but also
from that of social equity. Forest concession
systems, user fees, capital gains and land taxes,
and credit policies generally favor the wealthy, lead
to unsustainable forest practices, and create obstacles to raising revenues to finance sustainable
forest development.

tion.
The lack of taxation of capital gains and collection
of land taxes clearly benefit land speculators and
large landowners. An effective system of tax
collection for speculative capital gains and of land
taxes, as proposed in this paper, will raise economic efficiency, protect the environment and
improve social equity. Part of the revenues raised
by these taxes can be used to finance education and
other social programs for the benefit of the rural
poor.

The lack of transparency of the public lands concession system contributes to corruption and the
allocation of land to wealthy and politically powerful groups, depriving access to land to the rural
poor. In many cases, forest concessions have a
negative effect on forest dwellers (mostly poor
native groups), as their lands are given in concession to large commercial interests. The proposed
changes to the system of forest concession, increasing transparency and fully incorporating local
populations into the decision-making process
regarding the allocation of land and monitoring of
concession conditions should reduce rents to large
forest interests and permit greater benefits from
forest resources to accrue to local dwellers.

Public credit programs in many countries are
heavily biased in favor of large producers. In
many instances, subsidized credit is used to convert
forests into pastures for livestock and to expand
production of land-intensive crops (Heath and
Binswanger, 1996). Most of these activities do not
demand much labor, causing the displacement of
the local population into more marginal lands and
greater poverty. The elimination of credit subsidies
will also have a positive impact on economic
activity, social equity and the environment.
Some of the recommendations provided in the
previous sections, however, do not necessarily
improve social equity. Policies to increase protection of private land holdings against squatters may
affect the ability of poor people to acquire land.
These obviously favor the largest land properties
(which are the ones most vulnerable to encroachment by squatters), leading to a worsening of
income distribution at least in the short-run. On
the other hand, improving land rights for small
farmers and increased protection of forest lands
owned by native communities are consistent with
improved social equity.

The proposed greater emphasis on collecting user
fees, including stumpage fees and royalties, for the
right to exploit public forests, should provide the
financial resources to compensate local populations
for any indirect losses caused by the exploitation of
forest resources. One of the proposed measures
was to allow a portion of the revenues raised in this
way to remain with the local governments and
community organizations as an incentive to promote enforcement of the collection of fees. Such a
measure would protect forest resources, increase
economic efficiency and improve income distribu-
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International Agreements and the Forest Sector
in Latin America
Some of the most important international agreements affecting Latin American forests are the
Convention on Climate Change (CCC), the Convention on Biodiversity (CBD) and the Convention
on International Trade of Endangered Species
(CITES).29 The goal of the CCC is a reduction in
CO2 emissions and other greenhouse gasses to the
levels prevailing in 1990. Most of the other goals
are qualitative, including the agreement to monitor
emissions by country, the use of national programs
to mitigate climatic changes, promote scientific
research and develop more efficient technologies to
reduce emissions, and the promotion of educational
and public awareness programs. The CCC also
recommends increasing the transfer of financial and
technological resources from the North to the
South to assist in reducing emissions. Additionally, the CCC recommends that aid to the developing countries that are most vulnerable to climatic
changes be increased to cover the costs of mitigating those changes.

tween countries in the North and the South. By
setting targets to reduce emissions in the North
without explicitly allowing for trade in carbon
emissions, the cost of reaching the main goals can
become too burdensome. This, in turn, could cause
the North to fall short of the agreed goals. As
discussed earlier, there is a considerable potential
for reducing world carbon emissions by reducing
deforestation in the South. The cost would be only
a fraction of the cost of emission reductions in the
North. Since about 25 percent of annual CO2
emissions in the world are due to forest destruction,
it is clear that reducing this can make an important
contribution to the achievement of the CCC’s main
goal. Thus the CCC should be amended to explicitly allow countries in the North to obtain credits
for carbon reduction programs that they finance in
the South.
A second problem of the CCC agreement is the
lack of specific quantitative goals for the transference of the required financial and technological
resources from the North to the South. Clearly, the
establishment of mechanisms such as the GEF and
others are important steps in the right direction.
However, the financial resources transferred
through these mechanisms are little more than just
a token contribution when compared to the overall
needs. Detailed studies are needed to determine
specific quantitative goals for North-South financial resource transfers according to the opportunities for low-cost greenhouse emission reductions in
the countries of the South.

The CCC has spearheaded efforts to mitigate
potential climatic changes in a more or less coordinated worldwide scale. At the same time, it has
established some important principles and mechanisms to reduce greenhouse emissions. It has
furthered the notion that the North, being by far the
main source of emissions, should take the lead in
reducing emissions.
In light of this paper’s analysis, it is evident that
the CCC has serious drawbacks that need to be
corrected. In the first place, while it rightly emphasizes the importance of international cooperation,
it fails to promote trade in carbon emissions be-

The CBD establishes a framework for the preservation and exploitation of biodiversity that combines conservation and economic objectives in a
coherent way. Another CBD objective is the fair
and equitable sharing of genetic resources. It
promotes the development of national strategies
and recommends the integration of conservation
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Other agreements, such as ITT (International Tropical
Timber Agreements) have been ratified by a relatively
limited number of Latin American countries.
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and the sustainable use of genetic resources into
national programs and policies. The Convention
on Biodiversity establishes that each country will
provide adequate identification and monitoring of
biological resources. It also recommends the
establishment of more protected areas and increased research and transfer of technologies.
Financial transfers from developed to developing
countries are guided by the incremental cost principle. However, in practice it is very difficult to
separate incremental global costs and benefits from
the national costs and benefits of biodiversity
conservation and biomass increases.

problem is that the alternative to logging is not only
conservation but also forest conversion to agriculture, entailing the intensive use of forest burning.
Timber is usually extracted from areas that have
become accessible as a result of the construction of
roads and other infrastructure. In the absence of
strong protection, accessible forests are either
exploited for timber (sustainably, or more often,
unsustainably) or are cleared and burned for
agriculture. A reduction in the demand for timber
brought about by trade restrictions may, under
certain conditions, cause greater deforestation by
burning as the value of timber products declines.

The Global Environment Fund has been, in large
part, geared to biodiversity objectives. The fact
that reforestation and improved forest protection
are now incorporated into GEF projects should
facilitate the achievement of biodiversity conservation. The relatively limited scope of GEF projects
vis-à-vis existing needs creates serious problems
despite recent budget increases.

In certain cases, however, logging and conversion
to agriculture may be complementary activities
rather than substitutes as implicitly assumed in the
previous paragraph. Logging expands road networks into forests facilitating access to large
farmers and slash-and-burn cultivators. Therefore,
a reduction in the profitability of logging caused by
trade restrictions would, in fact, reduce road
building and, hence, also forest conversion to
agriculture. Furthermore, government road construction can be highly responsive to commercial
logging interests so that trade restrictions could
reduce incentives to building roads into forested
areas, leading to a decline in both logging and
forest conversion.

The fact that CITES now covers endangered tree
species makes it directly relevant to the forest
sector in Latin America. The CITES is intended to
regulate and restrict international trade in species
threatened with extinction. Several timber species
have been placed on a list of species that could
become threatened and trade in them is being
regulated. There are currently several initiatives to
restrict trade in mahogany and other species that
are important components of the timber extraction
industry in Latin America.

The issue of whether or not logging and forest
conversion are substitute or complementary activities is of crucial importance to understand the
consequences of both international and domestic
restrictions on trade. Empirical studies of this
issue should be promoted.

In general, the impact of timber trade restrictions
on deforestation is difficult to quantify. The
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Suggestions for IDB
Policy Support and Program Financing
The IDB should lead the development of an international framework to promote trade in carbon
emissions at a scale that can make a real difference
in reducing deforestation. This is by far the most
important action for the IDB that arises from this
study. The Bank, in conjunction with other international organizations as well as with individual
countries, should promote international institutions
that facilitate the expansion of initiatives such as
the Joint Implementation and the GEF. By so doing
the potential gains from trade in carbon emissions
may be fully realized. This can only be achieved
by setting carbon emission quotas by country with
the specific condition that such quotas can be freely
traded both nationally and internationally.

governments to enact policies that raise economic
efficiency. The fact that many of the policies
suggested in this paper may be politically difficult
to implement should not discourage the Bank from
proposing them. In particular, the enactment of
measures that contribute to improving efficiency,
raising financial resources that can be used to
promote forest sustainability and increasing social
equity should be avidly pursued. Capital gains
taxes on land and other land taxes, adequate user
fees for environmental services and the diligent
collection of stumpage fees and royalties are
policies that, if adequately designed, can lead to
gains in the three fronts mentioned. The Bank
should decidedly promote these policies and assist
governments in implementing them. The Bank
should also encourage the earmarking of part of the
revenue raised so that it can remain in the areas
where it was collected to be used to strengthen the
policy design, implementation and monitoring
capacities of the forest departments of local governments.

Much research is needed to establish an operational
framework for international trade in carbon emissions. It is important to value the opportunity cost
of forest lands at a fairly detailed level by region;
it is also urgent to determine the forest areas that
would qualify for joint implementation agreements
and, also, to determine the most effective means to
allow for transfers of financial and technological
resources to the South. Additionally, it is critical
to establish the systematic monitoring of forests
designated for conservation or for sustainable
management as well as of reforestation efforts. It
is also important to understand the impact of
tropical timber export restrictions on the rates of
deforestation and reforestation. These are just
examples of high priority research that is urgently
needed. The IDB should take the lead in promoting
these studies in the region and contribute to their
financing.

Concomitantly, the IDB should promote the involvement of local governments, communities and
private sector organizations in the collection of
revenues and in monitoring and enforcement. It
should continue to fund projects implemented by
local agencies, including local governments, NGOs
and the private sector. Particular emphasis should
be placed on local initiatives to internalize forestrelated externalities. Finally, the Bank should
continue supporting projects that improve land
demarcation as well as the clarification, legalization and enforcement of land property rights. The
provision of legal land rights and enforcement
against illegal occupation or expropriation is very
important to reduce the use of deforestation as a
means to protect land rights.

The successful implementation of structural adjustment in most countries has shown that pressure
from multilateral banks is important in convincing
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Conclusion
In many respects, the forest sector in Latin America is caught in the worst of two worlds. Tropical
forests are being lost very rapidly in an anarchic
process of forest burning. Moreover, the forest
sector is highly inefficient. It produces only marginal economic benefits to the region and large
gains to the world as a whole in terms of carbon
sequestration and biodiversity.

in expanding roads and other infrastructure into
forest areas and implement policies that promote a
more intensive exploitation of forests. There is
increasing recognition that this situation cannot
continue, particularly given the successful completion of structural adjustment in most countries.
The forest sector in Latin America is at a crossroads. The time has come to make an unequivocal
decision regarding policy aims.

Industrialized countries are reluctant to commit
resources to forest protection in a decisive way and
content themselves with token contributions. The
scattered projects that they support, by and large,
are ineffective to reduce forest losses because they
lack scope and are misguided. At the same time,
the Latin American countries are not able to develop a program to exploit forest resources more
intensively in order to increase the sector’s economic contribution. The forest policies of Latin
American governments are contradictory. They are
unable to openly recognize that their objective is to
exploit forest resources for the economic benefit of
their nations. At the same time that they enact
legislation to “protect” forests they invest heavily

In this paper we have discussed the main features
of an international agreement to protect most of the
remaining forests. We have also shown that, just
considering the value of carbon sequestration, the
preservation of the tropical forest is an extremely
profitable enterprise for the world, generating net
annual benefits (after fully compensating the
countries of Latin America for the opportunity cost
of their forests) of the order of 0.2 percent of world
GNP or about $70 billion. If the value of preserving biodiversity is also included, the net benefits for
the world are likely to be much greater.

31

Bibliography
Booth, W. 1989. Monitoring the Fate of the Forests From Space, Science (243):1428-29.
Comisión Amazónica de Desarrollo y Medio Ambiente. 1994. Amazonia Sin Mitos, PNUD, BID.
Cropper, M. and C. Griffiths. 1994. The Interaction of Population Growth and Environmental Quality.
American Economic Review 84:250-254.
Deininger, K. and B. Minten. 1996. Poverty, Policies, and Deforestation: The Case of Mexico.
Washington, D.C.: The World Bank.
Dourojeanni, M. 1995. The Future of Latin American Natural Forests. Washington, D.C.: InterAmerican Development Bank.
FAO/UNDP/MARA. 1992. Principais Indicadores Sócio-Econômicos dos Assentamentos de Reforma
Agránia, Project BRA-87-022.
FAO. 1992. Evaluation of Forest Resources in 1990: Tropical Countries. Rome: FAO Forest Document
112.
Figueroa, E. 1995. Sustainable Development in the APEC Context: The Role of Regional Organizations.
Paper presented at the Pacific Trade and Development Conference, September, Ottawa, Canada.
Goldemberg, J. 1990. A Simple Plan to Stop Global Warming. Princeton University Technology Review
Haltia, O. and K. Keipi. 1995. Financing Forest Investment in Latin America: The Issue of Incentives.
Washington, D.C.: Inter-American Development Bank.
Heath, J. and H. Binswanger. 1996. Natural Resource Degradation Effects of Poverty and Population
Growth are Largely Policy-Induced: The Case of Colombia. Environment and Development
Economics.
Johnson, N. and B. Caberle. 1993. Surviving the Cut: Natural Forest Management in the Humid Tropics.
Washington, D.C.: World Resources Institute.
Jones, D. et al. 1992. Farming in Rondonia. Blacksburg, Virginia: Oak Ridge National Laboratory, VPI
State University.
Kaimowitz, D. 1995a. Why Trees are Disappearing but Most Forests Remain in the Bolivian Amazon.
CIFOR, Unpublished.
Kaimowitz, D. 1995b. The End of the Hamburger Connection? Livestock and Deforestation in Central
America in the 1980s and 1990s. In Readings from the Workshop on Government Policy Reform
for Forestry Conservation and Development in Latin America. San José, Costa Rica: IICA.

32

Kishor, N. and L. Constantino. 1993. Forest Management and Competing Land Uses: An Economic
Analysis for Costa Rica. LATEN Dissemination Note #7. Washington, D.C.: The World Bank.
Laarman, J. 1995. Government Policies Affecting Forests in Latin America: An Agenda for Discussion.
Environment Division, Working Paper #3. Washington, D.C.: Inter-American Development Bank.
López, R.,1992. Environment Degradation and Economic Openness in LDCs: The Poverty Linkage.
American Journal of Agricultural Economics, 1138-43.
_________,1994a. The Environment as a Factor of Production: The Effects of Economic Growth and
Trade Liberalization. Journal of Environmental Economics and Management, (27):163-84.
_________1994b. Financing Sustainability in Latin America and the Caribbean: Toward an Action
Program. Washington, D.C.: Inter-American Development Bank, Environment Protection
Division.
_________, 1995. Economic Openness and the Environment in Latin America. Paper presented at The
Third Annual Conference on Financing Sustainable Development. Washington, D.C.: The World
Bank.
Mattos, M., C. Uhl and D. Goncalvez. 1992. Economic and Ecological Perspective on Ranching in the
Eastern Amazon in the 1990s. Instituto do Homen e Medio Ambiente de Amazonia, EMBRAPA
Brazil.
Moran, E. 1993. The Law, Politics and Economics of Amazon Deforestation. Indiana University.
Unpublished
Ozorio de Almeida, A. 1992. Deforestation and Turnover in Amazon Colonization, Discussion Paper.
Washington D.C.: The World Bank.
Pfaff, A. 1996. What Drives Deforestation in the Brazilian Amazon?. Department of Economics and
Center for Environmental Research and Conservation. New York: Columbia University.
Razetto, F., 1994. Propiedad privada en concesiones forestales (un modelo para la subregion andina).
Lima, Peru: Cámara Forestal Andina.
Schneider, R. 1993a. Land Abandonment, Property Rights and Agricultural Sustainability in the
Amazon. LATEN Dissemination Note #3. Washington, D.C.: The World Bank.
_____________1993b. The Potential for Trade with the Amazon in Greenhouse Reduction, LATEN
Dissemination Series. Washington, D.C.: The World Bank.
Sizer, N. and R. Rice. 1995. Backs to the World in Suriname: Forest Policy in a Country in Crisis.
Washington, D.C.: World Resources Institute.
Stewart, R. and D. Gibson. 1994. Environmental and Economic Development Consequences of Forest
and Agricultural Sector Policies in Latin America. Unpublished.

33

Valdés, A. 1995. Surveillance of Agricultural Price and Trade Policy: A Synthesis for Selected Latin
American Countries. Washington, D.C.: The World Bank, Technical Department, Latin America
and the Caribbean Region.
The World Bank, 1994. Belize Environmental Report. Washington D.C.: The World Bank.
The World Bank, 1995. Commodity Markets and the Developing Countries, A World Bank Quarterly.
Washington, D.C.
The World Bank, 1995. Guatemala: Land Tenure and Natural Resources Management. Washington
D.C.: The World Bank.
The World Resources Institute. 1994. People and the Environment. New York: Oxford University
Press.

34

Environment Division
Publications
Investing in a Sustainable Future— Inter-American Development Bank Support for the Goals of the Santa
Cruz de la Sierra Summit. 12/96.
W. Jaffé Carbonell and D. Infante. Oportunidades y desafíos de la biotecnología para la agricultura y la agroindustria de América Latina y el Caribe. 9/96. (NºENV-105)
David Kaimowitz. La investigación sobre manejo de recursos naturales renovables para fines
productivos en América Latina. 9/96. (NºENV-104)
R. G. Echeverría, E. J. Trigo and D. Byerlee. Cambio institucional y alternativas de financiación
de la investigación agropecuaria. 8/96. (NºENV-103)
C. S. Russell and P. T. Powell. Choosing Environmental Policy Tools: Theoretical Cautions and
Practical Considerations. 6/96. (NºENV-102)
Tom Tietenberg. Private Enforcement of Environmental Regulations in Latin America and the
Caribbean: An Effective Instrument for Environmental Management? 5/96. (NºENV-101)
Jan G. Laarman. Government Policies Affecting Forests in Latin America: An Agenda for
Discussion.
Environment Committee. Annual Report on the Environment and Natural Resources 1995.

Working Papers
Introduction to Urban Greening— A Guidebook. (Available in English or Spanish). 11/96.
(NºENV96-103).
Workshop on Strategies for Integrated Water Resources Management— Proceedings. (Spanish
version forthcoming). 11/96. (NºENV96-102).
Juan Valdés and Pedro Restrepo. Aplicación de Sistemas de Información Geográfica a problemas de recursos hidráulicos. 8-96 (NºENV96-101).
M. Basterrechea, A. Dourojeanni, L. García, J. Novara and R. Rodríguez. Lineamientos para la
evaluación ambiental de proyectos de manejo de cuencas hidrográficas para eventual financiamiento del Banco Interamericano de Desarrollo. 5/96.
M. Basterrechea, A. Dourojeanni, L. García, J. Novara and R. Rodríguez. Lineamientos para la
preparación de proyectos de manejo de cuencas hidrográficas para eventual financiamiento del
Banco Interamericano de Desarrollo. 4/96.

William B. Lord and Morris Israel (with Douglas Kenney). A Proposed Strategy to Encourage and
Facilitate Improved Water Resources Management in Latin America and the Caribbean. 3/96.
Elementos para una estrategia del Banco para incentivar y facilitar mejoras en el manejo de los
recursos hídricos en América Latina y el Caribe. Proceedings of a seminar/workshop.
November 5, 1995.
Meteorological and Hydrological Data for the Insurance Industry. Proceedings of a workshop
sponsoredby the World Meteorological Organization in cooperation with the IDB.
October 26-27, 1995
Luis E. García. El contexto económico en la preparación de proyectos de manejo de cuencas.
9/95.
Gil Nolet. An Overview of International Environmental Conventions. 4/95.
Darrell L. Hueth. The Use of Subsidies to Achieve Efficient Resource Allocation in Upland
Watersheds. 3/95.
The IDB’s New Orientation Towards the Environment: Objectives and Functions of the Environ
ment Division. 3/95.
Workshop on the Use of Financial Incentives for Industrial Forest Plantations. Proceedings.
1/95.
Anne Deruyttere. The Indigenous Peoples Fund: An Innovative Mechanism in Support of the
Ethnodevelopment of the Indigenous People of Latin America and the Caribbean. 5/94.
Ramón López. Financing Sustainability in Latin America and the Caribbean: Towards an Action
Program. 5/94.
Miguel Bachrach and William J. Vaughan. Household Water Demand Estimation. 3/94.
Marc J. Dourojeanni. Buen diseño de proyectos de conservación de recursos naturales. 3/94.
Marc J. Dourojeanni. Some Thoughts on the Applicability of the Convention on Biodiversity in
Latin America. 2/94.
William J. Vaughan. Sample Size for the Ex-Ante Economic Evaluation of Multiple Works
Programs. 1/94.
Marc J. Dourojeanni. Compatibilizando desarrollo y conservación: El caso del manejo de los
bosques naturales. 1/94.
Sergio Ardila. Guía para la utilización de modelos econométricos en aplicaciones del método de
valoración contingente. 12/93.
William J. Vaughan and Sergio Ardila. Economic Analysis of the Environmental Aspects of
Investment Projects. 12/9.

To obtain copies of these publications, please write to:
Environment Division
Publications
Inter-American Development Bank
1300 New York Avenue, N.W.
Washington, D.C. 20577.

