
Most of Mexico’s forest is owned by communities, and many have developed viable commercial 
forest enterprises.

Heriberto Rodriguez.
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CHAPTER 6

Local and National 
Policies: Framing Rights 
and Incentives for  
Forest Management

We turn now to twin governance challenges introduced in 
chapter 5. These challenges revolve around the assignment 
and enforcement of rights:

• In frontier and transfrontier areas much of the for-
est is nominally owned by the state—but the reach of 
government and the rule of law are weak and property 
rights insecure. Who should control these vast tracts 
and receive revenues from them? And as demands on 
these areas increase, how can large-scale environmen-
tal disruption be prevented?

• Within mosaiclands, how can land and forest be man-
aged productively and equitably? For instance, how 
should society balance landowners’ desire to exploit 
rich riverfront soil against downstream neighbors’ 
interest in maintaining riverrine forests as a bulwark 
against sediment?

This chapter examines ways of improving forest outcomes, such as:

• Sorting out who has rights to use forests for different 
purposes, and how stringently to regulate those rights 
in the interests of sustainability and environmental 
benefits.
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• Making sustainable forest management more finan-
cially attractive relative to agricultural conversion.

• Coordinating regional development and agricultural 
policies.

The chapter first reviews the challenge of forest conflict, then 
assesses zoning and land use allocation mechanisms at the national 
and regional scales. After that it analyzes the pros and cons of 
various property rights schemes—government management, com-
munity management, private management—under different circum-
stances, and for each examines ways of making forest management 
more attractive. Finally, the chapter considers how to manage road 
building and other development policies to take into account their 
impacts on forest management.

The Challenge of Forest Conflict
Violent conflicts are endemic to forests. According to the FAo (2005, 
p. 117), over the past 20 years at least 26 tropical countries have 
experienced armed conflicts in forested areas; another 4 experi-
enced “substantial social violence.” Some of these have been civil 
wars, reflecting failed states. Many rebels and insurgents have used 
forests as a base of operations and timber sales to finance fighting. 
Resolving these disputes involves governance issues far beyond the 
forest agenda.

In stronger states conflicts can erupt in frontier areas over access 
to land and timber. In an analysis of violence in Brazilian Amazônia, 
Alston, Libecap, and Mueller (2000) illustrate some basic challenges 
in allocating property rights at the frontier. during the 1990s there 
were frequent clashes as landless groups and large landholders dis-
puted property ownership. According to the authors, these clashes 
stemmed from legal ambiguity. one set of laws guaranteed land 
ownership to the property holders, while another allowed redistri-
bution of “underutilized” land (including forest) to landless people.

The authors asked why this dilemma leads to conflict in some 
places and not others. They concluded that clashes are more likely 
when land is valuable and there is uncertainty about which laws 
will prevail. It’s not worth fighting over valueless land, and it’s not 
worth fighting for a lost cause. good laws and good judges are the 
basis for property rights at the frontier. But this maxim, easily enun-
ciated, is hard to put into practice.
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Forest Rights and Restrictions—A Range  
of Possibilities
“Who owns the world’s forests?” asked White and Martin (2002) in 
a seminal piece. Appendix table A.3, drawn from International Trop-
ical Timber organization (ITTo) (2006) and United Nations Food 
and Agriculture organization (FAo) (2005), updates their answer, 
but reaches many of the same conclusions.

First, much of the world’s tropical forest is under insecure state 
ownership and much is managed unsustainably—or not at all. gov-
ernments own almost all forest in Africa and Asia and most in Latin 
America. Some 3.5 million square kilometers of forest in ITTo mem-
ber countries is zoned for timber production, with about half under 
government concession. But only 7 percent is under sustainable 
management, and only 3 percent is under certified management. 
Another 4.6 million square kilometers of ITTo forest is zoned for 
protection (some on private lands), but just 4 percent is under some 
kind of management plan.

Second, a large and growing portion of the forest estate is 
owned or managed by communities. Local and indigenous groups 
own most forests in Fiji, Mexico, and Papua New guinea; own large 
tracts in Bolivia, Brazil, Colombia, ecuador, guyana, Panama, and 
Peru; and co-manage forest in guatemala, India, and the Philip-
pines. In Southeast Asia communities manage 10 percent of pub-
licly owned forest and have limited user rights to another 54 percent 
(Romano and Reeb 2006).

But forest ownership and management rights are almost always 
restricted, and restrictions on ownership and use define alternative 
tenure systems (table 6.1). These two dimensions mirror the two 
main challenges identified in chapter 5—assigning ownership and 
recognizing environmental externalities. The balance of rights can 
be tilted strongly toward society, in the form of publicly owned, 
strictly protected areas. or state ownership and management can 
be retained, but with sustainable timber extraction allowed. Much 
of the world’s tropical forest falls into this second category, under 
either direct (often ineffective) state supervision or concessions. But 
community participation in forest ownership and management is 
also growing quickly, though still with restrictions on extraction and 
conversion. 

In contrast, most or all forest rights—including to conversion—
can be allocated to private owners, as in many mosaiclands. In such 
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cases society must compensate landholders to get them to mitigate 
carbon emissions, sedimentation, and other consequences of defor-
estation. Where conversion rights are limited, the rights of private 
forestholders are circumscribed so that they share with society 
the costs of environmental protection. In Brazil and Paraguay, for 
instance, landholders must keep a proportion of their property under 
forest cover. Making this obligation tradable could, however, reduce 
the costs of achieving environmental goals. Finally, in some places 
landholders retain only a few rights to forest use, such as establish-
ing a residence or conducting ecotourism. examples include private 
reserves such as Brazil’s Reserva Particular do Patrimônio Natural 
(RPPN). 

Choices among these tenure systems will reflect an area’s his-
tory, the relative power of different interest groups, the efficiency of 
different groups in managing forests, the importance of environmen-
tal protection relative to agriculture, and societal attitudes about pri-
vate and social interests. The next few sections discuss mechanisms 
for making those choices and examine issues related to implement-
ing these alternative systems. 

Table 6.1 Examples of Forest Ownership and Use Restrictions 

Ownership or management type

Allowed forest uses State Community Private

Any, including full 
conversion

— — Many mosaiclands

Limited permanent 
conversion permitted; 
remainder must be 
managed sustainably

Zoned areas for 
conversion (Indonesia)

— Brazil, Paraguay

Conversion prohibited; 
sustainable management 
for commercial forest 
products permitted

Direct state management 
(often ineffective) 
and industrial timber 
concessions; includes a 
lot of Asian and African 
forests

Community concessions 
(Guatemala), Joint Forest 
Management (India), 
community forests 
(Mexico), indigenous 
lands (Papua New 
Guinea)

Regulated private forests

Limited or no extractive 
uses permitted

Strictly protected areas Some indigenous areas Private reserves and 
conservation easements

Source: Authors.
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Zoning Has Technical Appeal but Poses Practical Difficulties
Zoning has a sensible premise: efficient land allocation and man-
agement. Some land is suited to agriculture, with flat terrain, fertile 
soils, favorable climates, and available water. Some is terrible for 
agriculture, as on erosion-prone hillsides. Similarly, some areas have 
unique animal or plant species or play a crucial role in moderat-
ing water flows. So land use planners suggest dedicating good agri-
cultural land to farming, keeping crops and cows away from easily 
degraded lands and protecting areas of high biodiversity. 

Sophisticated land use planning methodologies have been 
developed, at scales ranging from continent to nation to province 
to watershed. There are at least two strands of technical planning, 
though in practice they may be combined. one is rooted in agricul-
tural science and forestry. Information on topography and soils is 
used, together with crop modeling, to indicate the “vocation” of the 
soil—that is, the recommended land uses. data on forest cover and 
distributions of tree species and human populations are also used to 
indicate areas for sustainable timber management. This approach is 
common in Latin America and was also used in Malaysia.

The second approach comes from systematic conservation plan-
ning (Margules and Pressey 2000; Cowling and others 2003; Stoms, 
Chomitz, and davis 2004). This highly technical approach is framed 
as a mathematical optimization problem: finding the landscape con-
figuration that achieves specific environmental goals at minimum cost. 
For instance, given a set of potential reserve sites in a region, a planner 
may try to identify the smallest number containing all of the region’s 
threatened species. More sophisticated formulations try to ensure that 
there is enough contiguous habitat to ensure the long-term survival of 
those species and to maintain broader ecological processes. 

The resulting zoning plans can be indicative or prescriptive. 
Indicative plans can be used by landholders to choose appropriate 
land uses, or by governments to decide on road placement, estab-
lishment of protected areas, granting of permits for mines and plan-
tations, and other regional development issues. Prescriptive plans 
dictate which land uses are permitted or prohibited at each spot 
on the landscape. When environmental externalities are the motiva-
tion, plans are often prescriptive, identifying specific hillsides, flood-
plains, biodiversity corridors, and wildlife habitats for protection or 
restrictions on use. 
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The promise of prescriptive zoning is also its pitfall: to achieve 
its social and environmental goals, it must restrict the rights of cur-
rent or prospective landholders to use the land or forest. The legit-
imacy and effectiveness of zoning are thus closely linked to land 
tenure and depend on securing landholder consent and cooperation. 
Poor people can suffer if zoning is imposed on them without con-
sent or compensation, while wealthier or more powerful interests 
may flout the rules with impunity—or there may be no political will 
to impose zoning on anyone.

For this reason, implementation of zoning has been problematic 
at the national level (hoare 2006): 

• In Suharto-era Indonesia, the government asserted 
claims to a forest domain encompassing about three-
quarters of the country, superseding the rights of 
traditional communities to their forests. A large-scale 
zoning plan delineated areas for protection, timber 
management, and conversion. But the plan was often 
disregarded or manipulated. Communities were denied 
rights to agroforests they had created, and the plan 
did not prevent deforestation of protected areas. either 
because of poor planning or subsequent deforestation, 
40 million Indonesians live in areas zoned for forest but 
lacking trees—areas where agriculture is not allowed.

• In Brazil two expensive World Bank–funded exercises 
developed zoning plans for the states of Rondônia and 
Mato grosso. The plans were devised without much 
popular participation or political buy-in. Because they 
placed significant areas off-limits to powerful ranching 
and timber interests, they failed to gain widespread 
support and apparently did not have much effect on 
land use (though no rigorous evaluation has been 
conducted). A revised plan is being implemented in 
Rondônia (Mahar 2000; World Bank 2003).

• Agroecological zoning has been undertaken at the pro-
vincial or state level in several Latin American coun-
tries, often with support or methodology from the FAo. 
These include large exercises in Bolivia and Peru and 
regional or local exercises in Chile, Colombia, Costa 
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Rica, Nicaragua, and Paraguay. No formal evaluations 
of these exercises have been produced.

• Conservation science has produced a number of elabo-
rate land use plans that try to reconcile biodiversity, 
agricultural, and commercial forestry goals, such as 
one for Papua New guinea (Faith, Walker, and Mar-
gules 2001). Yet according to Faith and others (2003 p. 
313), “In spite of a decade or more of work on reserve 
selection methods, no complete set of areas produced 
by such computer algorithms, to our knowledge, has 
been implemented anywhere in real-world regional bio-
diversity planning.”1

In sum, these plans have failed because they did not muster 
popular support and did not consider how people with claims or 
designs on forests would react. 

Zoning with a Human Face?
It is not enough to draw up a rational zoning map at 1:250,000 scale. 
Planners must also induce land users to conform to the map—but 
how? They can try exhortation, which may work if the maps pro-
vide novel information about agricultural suitability or if the target 
audience is a tight-knit group with strong social controls. They can 
try legal compulsion, which requires public consensus on means 
and ends if it is to be legitimate and effective. They can provide 
incentives for compliance, including compensation for accepting 
restrictions. And perhaps most important, they can draw on popu-
lar participation when shaping plans and negotiating the land rights 
that often underlie them. That means adjusting the map to recog-
nize reality on the ground, rather than vice versa. 

An example is Cameroon, which has zoned its permanent forest 
estate to reflect land use patterns. The 1994 forest code mandated 
reserving 30 percent of the country as permanent forest estate for 
conservation and sustainable timber production. A preliminary zon-
ing plan achieved that goal largely by reserving areas with dense 
forest and few people. Although the permanent estate is state prop-
erty, communities inside it can manage local forests, are entitled to 
half the revenue from nearby timber concessions, and can challenge 
and redraw the boundaries of those concessions. 
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The zoning plan is thought to have deterred agricultural con-
version in the permanent forest estate, though no formal evalua-
tions exist and pressures may be low. But critics say that the plan 
was insufficiently participatory, did not adequately recognize the 
needs of indigenous forest dwellers, sometimes deprived commu-
nities of traditional rights, and was sometimes treated as immu-
table rather than subject to objection and renegotiation (hoare 
2006). oyono (2005), however, suggests that the zoning plan and 
associated legal changes are improvements over the previous de 
facto rights regime.

Another approach is more systematically participatory. It starts, 
as do the technical exercises, with maps of the landscape and its 
resources. Thanks to new technology, such maps are becoming rela-
tively cheap and easy to assemble. They may vary in sophistication 
from simple paper maps to complex geographic information systems 
with decision support software. Residents and claimants review the 
maps, delineate historical claims, negotiate boundaries, and discuss 
issues that require coordination. Mediation and conflict resolution 
are important parts of the exercise. 

There has been an efflorescence of this participatory land use 
planning. It is often used to help demarcate indigenous lands. For 
instance, it is being used to resolve conflicts between forest dwellers 
and plantation interests in Papua province, Indonesia, and to delin-
eate community boundaries in Vietnam. Successful applications 
have also been reported in Cameroon (Lescuyer and others 2001) 
and Madagascar (Cowles and others 2001).

over the past decade Australia has instituted 10 regional forest 
agreements to zone public forests with commercial timber poten-
tial (hoare 2006). The agreements set conservation goals that try 
to achieve a “comprehensive, adequate, and representative reserve 
system” (www.rfa.gov.au). To realize conservation goals while 
also taking into account the interests of forest dwellers, indigenous 
people, and forest industry groups, the agreements were created 
through extensive consultations. The process started with substan-
tial investment in gathering and mapping information on social and 
environmental values of forests. This information was gathered in a 
participatory fashion and provided the basis for stakeholder nego-
tiations. hoare (2006) cites studies (published before 2000) that 
credit the regional forest agreements with increasing the nation’s 
reserve network and increasing stakeholder involvement, especially 
of indigenous people. But she concludes that stakeholder participa-
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tion could be further improved and final decision making on forest 
allocations made more transparent.

While participatory land use plans are promising, they face two 
implementation challenges. The first is legitimacy. Who participates 
in the participation, and who do they represent? If local govern-
ments are deemed unrepresentative, what alternatives are better? 
how can capture by elites be avoided? Is there a solid legal basis for 
land right allocations and restrictions?

The second challenge involves commitment and enforcement. 
how will agreements be enforced, and how will future disputes be 
negotiated? Actions such as physically marking boundaries can help 
prevent disputes. But if there is a disagreement between local com-
munities and powerful industrial groups, what will keep the power-
ful from capturing the machinery for dispute resolution? There are 
no easy answers to these questions. For a while, anyway, partici-
patory land use planning will remain a novel endeavor—one from 
which it is essential to quickly learn lessons.

Public Management of Forests: Protected Areas  
and Concessions 
Publicly owned forests are often poorly regulated and administered. 
This section examines the two most prominent approaches to public 
administration of forests: protected areas and regulated concessions. 
The next section considers an alternative: devolving ownership or 
some management responsibilities to communities. 

Protected Areas Are Expanding Quickly
Protected areas represent, in extent and financing, the largest policy 
intervention for conservation and active management of tropical for-
ests. FAo (2001b) estimates that 3.46 million square kilometers of 
tropical and subtropical forest have protected status—about a sev-
enth of the world’s forest and approximately equivalent in area to 
India. over the past 20 years the number of protected areas and the 
area under protection have grown rapidly (figure 6.1).

A full accounting on spending to establish protected areas in 
tropical forests is unavailable. But during 1992–2002 the global envi-
ronment Facility financed $3.6 billion in projects for protected areas, 
covering about a quarter of the world’s protected areas. Across the 
developing world, total annual spending (including recurrent spend-
ing) on protected areas is roughly $800 million. 
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Are Protected Areas Protected?
Though sometimes denigrated as “paper parks” because of their 
poor funding or management, protected areas may be more effective 
than is commonly thought. Remarkably, despite their flagship role 
in conservation, there is little quantitative analysis of their effec-
tiveness in protecting biodiversity. But some remote sensing studies 
suggest that protected areas may deter deforestation. Nepstad and 
others (2006) compare deforestation inside and outside the bound-
aries of protected areas in Brazil. (This is a clever way of controlling 
for differences in soils, market access, and other confounding fac-
tors.) The authors consistently find much higher deforestation rates 
outside, suggesting a strong protective effect. 

A similar study of Costa Rica also found a strong differential 
(Sanchez-Azofeifa and others 2003). Remote sensing images such as 
those of Laporte show intact protected areas surrounded by a sea of 
agriculture.2 Many of the spatial analyses reviewed in chapter 2 also 
find that deforestation is lower in protected areas, holding constant 
accessibility, agroclimatic conditions, and other factors. gorenflo 
and others (2006), for instance, find that even in Madagascar’s weak 
institutional setting, parks appear to reduce conversion.
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But against this generally positive view of park effectiveness, there 
are examples of ineffectiveness. Curran and others (2004) document 
rapid, massive deforestation in the protected areas of Kalimantan, 
Indonesia. Moreover, biodiversity can be damaged in ways that are 
undetectable by remote sensing—as with hunting of large mammals.

only a couple studies explore reasons for variations in the effec-
tiveness of protected areas. Bruner and others (2001) and dudley 
and others (2005) survey such areas, correlating management prac-
tices with self-reported measures of park conditions. The clearest 
result is a correlation between staffing and effectiveness, suggest-
ing that guards are an important part of the transformation between 
“paper parks” and working parks, though staff may also be impor-
tant in working with local residents. 

Can Protected Forests Sustain Livelihoods?
Park creation has sometimes been associated with reduced for-
est access for local people (see chapter 3). In response, there has 
been a trend to actively engage local and indigenous populations in 
comanagement and sustainable use of protected areas. Kloss (2006) 
shows that new protected areas are less likely to have strict pro-
tection (World Conservation Union categories I–III) than to allow 
multiple uses (IV–VI; see figure 6.1). The 1990s saw striking growth 
in category VI, which is land managed not just for biodiversity but 
also for “a sustainable flow of natural products and services to meet 
community needs,” according to the IUCN (1994, p. 23) definition.

There has also been an extensive—but largely unevaluated—
effort to seek win-win outcomes through integrated conserva-
tion-development projects (ICdPs). These projects aim to boost 
development in forest communities, often those in or near protected 
areas. development of an ICdP is often based on several premises: 
that poor people are the main agents of forest degradation, that pro-
vision of higher incomes or alternative income sources will reduce 
deforestation by poor people, that project-based interventions can 
stimulate long-term sustainable improvements in livelihoods, and 
that communities can credibly commit to relinquish future use of a 
forest in exchange for current compensation. All these premises are 
subject to debate (Fisher and others 2005).

First, ICdPs won’t reduce deforestation if targeted communities 
are not to blame for deforestation. A review of Indonesian ICdPs 
found that local communities were bystanders to ongoing defores-
tation by wealthy timber and plantation interests (Khan and others 
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1999). Second, there is no strong reason to expect that unconditional 
provision of alternative livelihoods will automatically reduce a com-
munity’s pressure on forests and other natural resources. Chapter 2 
shows that higher incomes and increased agricultural productivity 
often increase deforestation, not retard it. Third, while ecotourism 
and nontimber forest products can motivate conservation and raise 
incomes, it can be difficult to set up these businesses. Some research-
ers have concluded that ICdPs can succeed only if there is a specific 
quid pro quo bargain—such as periodic payments to communities 
based on measured conservation outcomes (Ferraro and Kiss 2002).

A recent review by the global environment Facility supports 
these propositions (geF 2006). The review examined the impact on 
local incomes of 88 biodiversity projects, mostly in protected areas 
(but not all forests). Less than half of projects for which information 
was available succeeded in boosting incomes (table 6.2). Not sur-
prisingly, alternative income generating programs often failed when 
they were not financially viable. Moreover, financial success did not 
guarantee environmental success when the new business was unre-
lated to the natural resource at risk. 

ecotourism ventures were more likely to prosper in areas with 
tourism infrastructure. Such ventures required sophisticated skills 
and often benefited wealthier community members. Forests, with 
their shy and elusive wildlife, tend to offer less spectacular tour-
ism experiences than savannas with large mammals. Projects based 

Table 6.2 Integrated Conservation-Development Project Interventions Have a Mixed Record

Type of intervention

Outcome Alternative income 
generating activities

Ecotourism Sustainable
 resource use

Success in boosting 
incomes

17 21 11

Failure 19 25 22a

No information 15 23

Not applicable 37 19 55 

Source: GEF 2006.
Note: Shows the results of an evaluation of 88 biodiversity projects. Some projects supported more than one type of  
intervention.
a. Breakdown between “failure” and “no information” not provided.
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on sustainable resource management were successful when they 
built capacity to care for attractive common property. For instance, 
a Ugandan project supported regulated beekeeping in the forest and 
so motivated the community to prevent forest fires. elsewhere, strict 
park regulations were often an insuperable legal barrier to sustain-
able resource use. overall, though, the evidence on ICdP impacts 
is weak, reflecting a lack of systematic monitoring and evaluation 
(Agrawal and Redford 2006).

Protecting Additional Areas Is Difficult—And Other Options Exist
What is the scope for creating additional protected areas? Where 
are they most appropriately situated? From a conservation view-
point—the demand side—the need is most urgent where unique 
biodiversity (species, ecosystems) is under threat and fares poorly 
in human-dominated landscapes. gap analysis points to places with 
these characteristics. Many are in nonremote areas where economic 
pressures on forests are likely high. (Though Brandon and others 
[2005] argue that opportunity costs are low in “gap” areas in Mex-
ico, which is rich in biodiversity.)

on the supply side, protected areas have traditionally been cre-
ated in remote areas where economic demands on the land have been 
weakest. This trend has not changed over the past three decades 
(figure 6.2). While sometimes considered opportunistic, protecting 
large remote forests under low current threat may be a far-sighted 
and cost-effective way of averting their long-run fragmentation and 
degradation. In addition, maintaining large forest blocs provides an 
important hedge against climate change, because large contiguous 
blocs allow plants and animals to migrate in response to tempera-
ture or precipitation changes.

But in both remote and nonremote areas, the economic and 
social costs of creating new protected areas must be weighed against 
those of other forms of ownership and management. In mosaiclands 
and nonremote frontiers, where land values are high and tenure rel-
atively well defined, protected areas are likely to be small and have 
to be purchased from landowners and managed against encroach-
ment by fairly high-density populations. Since protected areas are 
already poorly funded, acquiring such areas may be difficult. envi-
ronmental service payment systems are a potential alternative (see 
below). In remote transfrontier areas creating new protected areas 
on public lands must address the potential claims of indigenous 
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people, whose rights are increasingly recognized and supported (for 
instance, through the International Labour organization’s Conven-
tion 169 on Indigenous and Tribal Peoples). In such places coman-
agement of protected areas (Redford and Painter 2006) and transfer 
to indigenous ownership are alternative management forms.

Forest Revenues, Concessions, and Regulations
The owners of a forest—whether a nation, community, or indigenous 
group—may find it politically or economically infeasible to conserve 
it without any revenue (point A in figure 5.1). Sustainable timber 
extraction represents a move up and to the left on the curve of figure 
5.1. Although revenue comes at an environmental cost, the damages 
associated with logging are typically much smaller than those with 
clearing for permanent agriculture. In some cases sustainable log-
ging may provide more income than agriculture; in others it lowers 
the opportunity cost of forgoing agriculture. In short, forest man-
agement potentially provides a mechanism that can defend against 
pressure to convert forests to agriculture. And for many forest com-
munities, it is the main source of income.
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Many forest owners, both governments and communities, lack 
the technical skills or inclination to undertake commercial for-
est management directly. When they look for a logger to do it for 
them, they face a problem with contracting and supervision: how 
to maximize the extraction of rent (that is, profit from timber sales) 
while maintaining the quality of the resource (for instance, avoid-
ing damage to the forest as a result of sloppy logging, poaching of 
rare animals, or follow-on invasions of farmers) and meeting social 
goals. This is a difficult problem. Unregulated, a logger will not have 
strong incentive to log sustainably or responsibly. It is hard to moni-
tor and supervise loggers in the expansive depths of the forest. It’s 
difficult to know how much to charge them for the right to log. 
And public or community officials may collude with loggers, award-
ing cheap contracts, failing to enforce regulations, and sharing the 
resulting gains. 

The traditional approach to logging concessions involves high 
transactions costs and is conducive to corruption. It relies for rev-
enue on taxes per cubic meter of extracted timber, sometimes dif-
ferentiated by species. These fees are difficult to set and don’t reflect 
variations in profitability associated with different road access. 
Collecting these fees requires monitoring the flow of logs over the 
landscape—a massive task that lends itself to petty corruption by 
inspectors. Forest laws may require complex management plans to 
regulate logging and protect resources. Stringent on paper, these 
regulations tend to be unenforced. Monitoring and inspection are 
costly, and inspectors are easily bribed.

An emerging approach strives for efficient regulation, combined 
with transparency and public disclosure. Instead of trying to tax 
each log, it auctions concession rights by the hectare. If the auction 
can be made competitive, that extracts more revenue for the forest 
owner, and the revenue is easy to collect. efficient regulation of log-
ging looks carefully at the enforceability of regulations, preferring 
imperfect but easily monitorable criteria to ideal but unenforceable 
ones. For instance, it can use remote sensing or ground verifica-
tion to check requirements such as maintaining forests on slopes 
and proper siting and construction of logging roads. Above all, the 
emerging approach relies on transparent information to enlist public 
oversight of loggers and officials. This new approach is exemplified 
in Cameroon (box 6.1), in an experiment that will be of wide inter-
est for nations and communities with forest resources.
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Box 6.1 Cameroon: A Nexus of Institutional Reform

Cameroon’s forest experience over the past 10 
years exemplifies a central theme of this report: 
how can diffuse public interests in forest con-
servation and in a broad allocation of forest 
wealth counterbalance narrow vested interests 
in forest exploitation? Cameroon has set up 
far-reaching, complementary institutional and 
policy innovations that try to do that. These 
innovations illustrate many of the policy and 
institutional issues discussed in this chapter 
and chapter 5: zoning, mobilization of the 
public interest, promotion of community for-
estry, efficient design of concession contracts, 
and checks and balances.

The emergence of reform 
In the 1980s Cameroon was rich in timber, 
but timber concessions and revenues were 
allocated opaquely, based on political patron-
age. Concessions were awarded for only five 
years, so concessionaires had no incentive to 
care for forests. Meanwhile, agriculture-driven 
deforestation threatened the country’s rich 
biodiversity.

The economy fell into crisis in 1986 due to 
a fall in prices of the country’s main exports: 
oil, coffee, and cocoa. As a condition of ongo-
ing World Bank and International Monetary 
Fund (IMF) assistance, in 1994 the govern-
ment adopted a new forest policy allowing 
for the award of timber concessions by auc-
tion. When the auctions failed to meet the 
standards embodied in the reform, additional 
institutional reforms were made a condition 
of a 1998 World Bank structural adjustment 
loan. Another external catalyst was the listing 

of Cameroon by Transparency International in 
1998 as the most corrupt of 85 countries sur-
veyed. These catalysts arguably helped induce 
change partly because they provided leverage 
for domestic reformers. 

Reform elements
• Allocation of forest concessions by trans-

parent auctions. This approach replaced 
discretionary procedures and awarded con-
cessions based on competitive bidding for 
area-based fees. 

• Appointment of an independent observer. 
The initial auctions resulted in concession 
awards that were inconsistent with the rules. 
In response to pressure from the World Bank 
and others, an independent observer began 
reporting on subsequent auctions.

• Forest tax reform. A new forest tax system 
prominently relied on the auction-deter-
mined area tax. Independent of production 
volumes, this tax is predictable and easily 
administered. Reforms also simplified the 
tax system, slashing export taxes and using 
harvesting and factory entry taxes to help 
monitor forestry and reduce waste. 

• Allocation of timber rents to communities. 
The law requires that 40 percent of timber 
royalties go to rural councils (municipali-
ties) and 10 percent to local communities. 
In theory, this should promote local political 
support for the reforms.

• Concession management plans required, with 
another independent observer. Concession-
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Box 6.1 (continued)

aires are now required to create and follow 
management plans. A second independent 
observer’s office monitors enforcement of 
these plans, taking missions with and inde-
pendently from government authorities. In 
addition, remote sensing is used to monitor 
logging activity. 

• Definition of the forest estate and provision 
for community forests. A forest zoning plan 
identified and provided preliminary bound-
aries for conservation and production for-
ests. outside the permanent forest estate, it 
provided for community forests that could 
be managed for timber or converted to non-
forest uses based on local needs and prefer-
ences. The law allowed forest communities 
to challenge and redraw the provisional 
zoning boundaries. 

Outcomes
• Transparency and monitoring. The inde-

pendent observers’ offices have greatly 
increased public scrutiny of concession 
operators and the government. one impor-
tant consequence was an increase in auction 
bids above the floor price after the creation 
of the independent observer. The precedent 
for transparency and oversight may spill 
over into other parts of government.

• Greater potential control over large-scale log-
ging. With the introduction of better moni-
toring and a performance bond requirement, 
there has been a reported reduction in ille-
gal logging by large-scale concessionaires. 

Illegal logging by the informal sector has 
reportedly increased, reflecting a scarcity of 
legally cut timber for local markets. 

• Effect on government revenue. The new auc-
tion and tax system mitigated what would 
otherwise have been a severe drop in gov-
ernment revenues due to a ban on log 
exports introduced in 2000. The reduction 
in tax revenues since the reforms should be 
viewed against the improvements in sector 
governance and reductions in areas under 
logging and annual volumes harvested. Vin-
cent, gibson, and Boscolo (2003) note the 
unique character of Cameroon’s system, 
which fixes area-based taxes for a long-term 
(15-year) contract. According to the authors, 
the lack of adjustments for timber price vol-
atility exposes concessionaires to risk and 
may depress bids relative to a system index-
ing taxes to international timber prices.

• Effect on local incomes and capacity. By 
2004 a total of $53 million in forest royal-
ties had been distributed to communities, 
and additional money went to community 
forests. There were no such distributions 
before the forest tax reform. Annual audits 
of these funds are produced with donor 
support. oyono (2005) gives a mixed but 
mostly disappointing account of the use of 
these funds. Positive impacts include stimu-
lating community organization, growing rec-
ognition of Pygmy rights, some productive 
social investments, and retention of youth 
in rural areas. Negative impacts revolve 

(continued on next page)
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efficient regulation also calls for a reexamination of logging 
rules. Stringent rules appear to favor sustainability, but they also 
have disadvantages. Increasingly stringent rules provide smaller 
and smaller environmental benefits at escalating costs to forest 
owners. Boscolo and Vincent (2000) use a bioeconomic model to 
examine the costs and benefits of logging regulations in Malaysia. 
They find that shifting from unregulated to regulated logging, with 
a 40-centimeter minimum cutting limit, reduces the net present 
value of the timber stand by $510 a hectare (12 percent) but con-
serves carbon and biodiversity. Raising the minimum cutting limit 
from 40 to 60 centimeters reduces the value of the stand by another 
$1,223 a hectare and yields only a modest additional benefit for 
carbon and biodiversity conservation. 

Because stringent regulations impose large burdens on loggers 
and forest owners, and because they are more difficult and expen-

Box 6.1 (continued)

around the emergence of elites that control 
forest revenues sent to locally elected bodies 
and communities. These elites conflict with 
traditional authorities and are poorly super-
vised. The result is social conflict and mis-
appropriation of funds, according to oyono. 

Further insight is provided by official 
audits on what may be an evolving situa-
tion as institutions mature (Ndjanyou and 
Majerowitz 2004). There are strong efforts 
to impose transparency on the system, start-
ing with public transfer of royalty checks to 
local officials. As a result the share of veri-
fiable expenditures by rural councils rose 
from 49 percent in 2003 to 72 percent in 
2004. About a quarter of this revenue went 
to recurrent expenses, half of it salaries. of 
investment expenditures, about 60 percent 
went to municipal buildings and vehicles, 

13 percent to roads, and 10 percent to educa-
tion and health. There is less accountability 
at the community level, where only about 
half of expenditures could be tracked. edu-
cation, housing, water management, and 
culture and sport were spending priorities.

• Industry impacts. About 15 companies 
changed ownership, with a trend toward 
more efficient and law-abiding companies 
and increased domestic ownership. 

• Environmental impacts. There have been 
no studies on how the zoning of the for-
est estate and other reforms have affected 
deforestation or forest degradation.

Source: Vincent, gibson, and Boscolo 2003; World 
Bank staff.
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sive to enforce, compliance is likely to be low. Burdensome and 
unenforceable laws spawn evasion, illegality, and corruption. A dis-
tressing example of a lose-lose consequence occurs when it is easier 
to get a permit for forest conversion than for forest management—
reportedly the case in Brazil, Indonesia (FWI and gFW 2002), and 
elsewhere. This leads loggers to clear-cut and abandon plots that 
they would have been content to harvest selectively. 

Community Control of Forests—Balancing Rights  
and Responsibilities
Centralized control of forests is increasingly considered untenable. 
Central authorities have difficulty defending forests against residents 
with little incentive to maintain someone else’s resource. Central 
authorities are also viewed as being subject to capture by loggers 
and other vested interests. 

devolving forest control into local hands is seen as having 
equity dimensions—locals get a larger share of resource rents and 
efficiency benefits—with tenure, and locals are more likely to man-
age the resource for long-term yields. In addition, locals have a deep 
understanding of local forest resources.3 Finally, indigenous and 
local people may hold traditional rights to these forests.

on the other hand, there are potential trade-offs in devolving 
forests to local management. devolution processes may be imper-
fect, with national authorities relinquishing poor-quality forests 
but maintaining control over rich ones. Moreover, local residents 
often lack management capacity. Local elites may wrest forest con-
trol away from the poorest, and local leaders may be as susceptible 
to corruption and capture as agents of the national government. 
Although communities may have an incentive to maintain local 
environmental goods, such as watershed protection, they cannot 
necessarily be expected to take into account regional, national, and 
international externalities such as biodiversity loss and carbon emis-
sions. Communities also might not be expected to engage in sustain-
able management of resources, such as old-growth timber or rare 
animals, that fetch high prices but reproduce slowly. 

This section discusses several types of decentralization and 
devolution, following a spectrum of increasing rights transfer and 
drawing in part on a recent review by Shyamsundar, Araral, and 
Weeraratne (2005).
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Indigenous Populations Seem to Limit Deforestation
devolution to indigenous communities is a case of special impor-
tance. The International Labour organization’s Convention 169 
(on Indigenous and Tribal Peoples), which went into force in 1991, 
reflects the growing attention paid to indigenous rights and issues. 
The convention stresses the central importance of land to such pop-
ulations, and requires that “the rights of ownership and possession 
of the peoples concerned over the lands which they traditionally 
occupy shall be recognized.” But the convention has only been rati-
fied by 17 countries. The convention has had particular resonance 
in Latin America, where it has been associated with shifts toward 
devolution in Bolivia, Brazil, Colombia, Costa Rica, Panama, Para-
guay, and Peru (Roldan ortega 2004). As noted, indigenous land 
rights have also been recognized in a number of nonsignatory 
countries.

Limited evidence suggests that, other things being equal, indig-
enous forest ownership can be associated with significantly lower 
deforestation. The reason is debated. It could be that national gov-
ernments treat indigenous areas as if they were protected, guarding 
them against encroachment by outsiders but also restricting conver-
sion and degradation by residents. It could also be that indigenous 
people place a higher value on forest maintenance than outside 
colonists, use more benign and appropriate technologies for land 
and forest management, or have less contact with markets. or indig-
enous lands may simply have extremely low population densities, 
and indigenous people may be unwilling (or not permitted) to sell 
or rent their land to others.

The Brazilian study by Nepstad and others (2006) shows that 
indigenous areas have much lower deforestation rates than surround-
ing areas. The protective effect of these areas shows up clearly in 
maps of fire incidence, which show, in effect, flames lapping at edges 
of reserves. The authors show that the protective effect of indigenous 
reserves declines with increasing population density and increas-
ing time that indigenous groups have been in contact with Western 
society—but remains significant even for higher population densities 
and longer contact times. Stocks, McMahan, and Taber (2006) argue 
that in Nicaragua, indigenous people have different and more forest-
friendly land use technologies than do colonists and can defend their 
land from colonists even in the absence of state support. 
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Decentralization to Local Governments Has Mixed Results
Some countries are moving forest management authority from cen-
tral to local governments, often as part of broader decentralization 
programs. examples include Bolivia, guatemala, honduras, Indone-
sia, Malawi, and Zimbabwe. Results are mixed, especially for for-
est conservation. given the chance, local populations may prefer to 
rapidly exploit forest resources if returns are high (Pacheco 2002; 
Colchester 2006). And local governments may be as incapable, or as 
subject to elite capture, as national ones.

Andersson (2003) examined 50 Bolivian municipios with the 
mandate and funding to administer local forests. he found that 
the governments were much more likely to pay attention to forest 
administration if pressured by central government oversight, non-
governmental organizations (Ngos), or communities. But forestry 
issues ranked low on community priorities, so such pressures were 
typically not exerted. early accounts of Indonesian decentralization 
paint a picture of local officials with little accountability to their 
constituency, resulting in increased logging (Larson 2004). A more 
recent study paints a much brighter picture, showing a tremendous 
increase in the proportion of community members who benefit from 
logging (Palmer and engel 2006).

Community Forests Vary a Lot in Structure and Outcomes
In a recent trend, some countries are sharing responsibility for 
administration of state-owned forests with local communities—or 
have transferred ownership outright. This represents a transfer of 
management of a significant portion of the earth’s surface. Although 
some prominent examples provide a sense of the achievements and 
shortcomings, rigorous evaluation data are almost entirely lacking.

The largest and best-known example is probably India’s Joint 
Forest Management program—a complex experience that eludes 
easy summary. Although there were precursors, nationwide adop-
tion of the program grew out of the National Forest Policy of 1988. 
By 2005 Joint Forest Management covered 27 percent of the national 
forest area across 27 states (17.3 million hectares) and included 
more than 8 million families—half belonging to scheduled tribes 
and castes. Although program rules differ by state, they give com-
munities access to forests for fuelwood, fodder, and other extractive 
products and grant them a proportion of revenue from commercial 
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timber sales. But more degraded, less commercially valuable forests 
are the most likely to be put under the program.

one review paper found that Joint Forestry Management 
improves forest regeneration in these settings (Murali, Murthy, and 
Ravindranath 2002). Several papers suggest that it has a positive 
impact on livelihoods (Sarin and others 1998; Shyamsundar and 
Bandyopadhyay 2004; Köhlin and Amacher 2005). A recent study 
suggested institutional reforms that might increase the program’s 
benefits for communities—suggestions that might apply even out-
side India (World Bank 2005). These include providing longer-term, 
more secure tenure arrangements, giving communities a larger 
share of revenue from commercial forest products, and strengthen-
ing the legal basis for the program, which in many states is based on 
a mutable executive order rather than legislation.

Nepal’s community forestry arrangements give more control 
to communities. gautam, Shivakoti, and Webb (2004) studied the 
Nepalese experience over 1976–2000. They found that the highest 
net improvement and gain in forest cover occurred in semigovern-
ment forests (area legally under the forest department but with 
de facto control and ownership claims by local communities or 
municipalities), followed by formalized community forests (includ-
ing leasehold), with government-run forests faring least well. Sch-
weik, Nagendra, and Sinha (2003) similarly found that community 
management explained the persistence of forests in areas that would 
otherwise be under deforestation pressure. Somanathan, Prabha-
kar, and Metha (2005), studying an unusual Indian setting akin to 
Nepal’s, found that community-run forests fared much better than 
open-access forests and as well as government-run forests, despite 
being much cheaper to administer. But Malla (2000) shows that after 
implementation of community forestry, poor Nepalese lost their 
privileged access to forest products (such as fuelwood) because the 
forest user group shared those products equally among all house-
holds. This observation is common among observers of community 
devolution and highlights the reality of intracommunity political and 
economic inequality.

In Mexico about 80 percent of forests are owned by indigenous 
communities and by nonindigenous communities called ejidos. each 
forest is owned as common property by the formal members of the 
communities. Although ownership dates to the early 20th century or 
before, the Mexican government has transferred substantial manage-
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ment authority to the communities only over the past two decades. 
By 2002 more than a quarter of the 8,500 communities with forests 
were engaged in formally recognized commercial forestry, with lack 
of technical skills impeding its wider diffusion (International Tropi-
cal Timber Council 2005). But Antinori and Bray (2005) report that 
some communities have mastered a progression of skills, moving 
from sales of standing timber to felled logs to sawn wood to wood 
products.

despite these successes, deforestation remains high in the forest 
communities, at about 1.7 percent a year over 1993–2000 (Fernan-
dez and Munoz 2006). Most deforestation results from conversion to 
pasture or cropland, not from timber extraction. In many cases this 
reflects a failure of communities to restrict activities by people who 
are fellow residents but not formal community members and thus 
difficult to control. 

during the 1990s guatemala placed almost 500,000 hectares 
of forest in the Petén region under 13 community-managed con-
cessions, with substantial donor funding (Nittler and Tschinkel 
2005). Although corruption and incapacity have been a problem in 
this remote region lacking strong community organization, these 
enterprises are profitable—often highly so, due to valuable stands 
of mahogany. Almost all the enterprises are certified by the Forest 
Stewardship Council (FSC), although the mahogany extraction rate 
may not be fully sustainable. A striking impact is that deforestation 
within the concession areas appears to be much lower than outside 
them or in protected areas.

In highly degraded areas of Tanzania, new government policies 
and law reforms enabled local villagers to redevelop their ngitili (fod-
der and grazing reserves; Monela and others 2004). As a result fuel-
wood collection times fell by two to six hours a day per household, 
fodder and wood availability increased (including for poor people), 
flora and fauna became more abundant, and local income and invest-
ment rose significantly. WRI (2005) cautions, however, that tenure 
insecurity could threaten the program’s long-term sustainability.

Finally, Papua New guinea presents a warning that formal legal 
tenure is insufficient to guarantee favorable outcomes. All the coun-
try’s land is held by indigenous communities, who are permitted to 
grant industrial loggers access under what are supposed to be highly 
regulated conditions. But a summary of government-commissioned, 
independent reviews found poor enforcement of and compliance 



AT  L o g g e R h e A d S ?

176

with regulations (Forest Trends 2006). None of the loggers secured 
informed consent from landowners, and none set up a sustainable 
timber harvest system. Cash royalties are not equitably or transpar-
ently distributed and are not being invested for community welfare. 
Moreover, promised infrastructure is generally not fully delivered.

Community Forest Management Presents Challenges
Timber is, for the most part, the most valuable resource available to 
forest communities. But even if communities have rights to that tim-
ber, they face hurdles if it is to both provide income and motivate 
forest conservation. 

The first hurdle involves geography and markets, which deter-
mine the value of the resource and the cost of defending it. In fron-
tier and transfrontier areas, big and valuable trees remain, but it may 
be difficult to get them to market or protect them against poachers. 
Some places are blessed with precious woods such as mahogany, or 
with high densities of less valuable but still marketable trees. But 
many tropical forests are a heterogeneous mix of species without 
established markets. Markets are closer in mosaiclands, boosting 
timber values, but forests are more depleted and conversion to crops 
or plantations is a greater threat (or opportunity).

Second, the community has to prefer sustainable manage-
ment—and not everyone shares that preference (see chapter 2). dis-
count rates in developing countries are typically 25 percent or more 
(geF 2006), while logged-over forests tend to grow in value more 
slowly. So rather than spare seed trees or small trees from the axe, 
forest dwellers may prefer to liquidate these resources, using the 
proceeds to finance their children’s education, migration, or other 
higher-return investments. But communities with abundant forest, 
or strong cultural and subsistence ties to it, may be content to man-
age it sustainably for a wide range of benefits. 

Third, communities need people with management and market-
ing skills. If communities decide to sell stumpage to outside loggers, 
they need legal and negotiating skills. If they manage their forests 
themselves, and especially if they set up sawmills or other process-
ing facilities, they need sophisticated technical and financial skills. 
These capabilities are often lacking in remote forest areas with poor 
access to education.

Finally, communities need effective and equitable ways of orga-
nizing themselves. They need to set rules for accessing forests and 
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sharing benefits, and monitor and enforce compliance (ostrom 
1990; Baland and Platteau 1996; Agrawal 2001; gibson, Williams, 
and ostrom 2005). While some forest communities have centuries-
old traditions to draw on, others are communities in name only—
assemblages of recent migrants who face greater challenges in 
building the needed trust and internal organization. elite capture 
is a grave risk in both settings. It is inevitable that wealthier, bet-
ter educated, more politically connected community members will 
exercise disproportionate control over forests, but this control can 
be more or less benign. In the worst cases, corrupt leaders sell or 
seize community resources for private gain, often in collusion with 
outside interests.

But as discussed, some communities have surmounted these 
obstacles. While a community’s social capital appears to play a deep 
role in its success, public policies can help. Scherr, White, and Kai-
mowitz (2003) provide a detailed overview of options. Provision of 
secure forest rights is a basic prerequisite. Through training, govern-
ments and aid agencies can build technical capacity for forest man-
agement. There could be a public role in marketing. For instance, 
popularizing less-known tree species can increase the value of for-
ests. Reducing transport costs can also make forestry more profit-
able, though it could tip landholders toward agriculture.

Improving forest governance at the local and national levels is 
also crucial (Ribot 2002, 2003). This could involve interventions at 
the community level to deter elite capture by making local leaders 
downwardly and upwardly accountable. A thicker web of report-
ing, transparency, and accountability relationships is presumed to 
help, as is local democracy. Again, the forest agenda merges with 
the broader governance agenda.

Regulating community forests poses special challenges. Colches-
ter (2006) shows how onerous regulations can burden communities. 
In Bolivia complying with logging regulations can cost a community 
$20,000 to start and $8,000 a year after that. Avoiding such regu-
lations imposes costs, either in limited marketing opportunities or 
bribes to officials. An obvious answer is to minimize the burden 
on communities through simpler rules. Contreras and Peter (2006) 
provide examples from guatemala, The gambia, and elsewhere. But 
when community forests are near more heavily regulated industrial 
concessions, it can lead to “leakage” of industrial logging into com-
munity forests. 
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Why should communities be subject to any kind of forest regula-
tion? Regulation could be justified as protecting community forests 
against exploitation by outsiders or community elites. or it could be a 
protection against myopia—a public decision that people should not 
allow their high discount rates to induce them to sacrifice future pro-
duction for current consumption. or sustainability restrictions could 
reflect a decision that communities should bear part of the social cost 
of providing the environmental benefits of forest. These rationales, 
and the trade-offs among social protection, environmental protec-
tion, and income potential require careful consideration in framing 
restrictions on the ability of communities to use their forests. 

Private Property—Especially in Mosaiclands
Rights to land are not the same as rights to trees. Landowners, in 
mosaiclands and beyond, may have secure tenure but still face 
restrictions on tree cutting, for the public good. For instance, there is 
a strong environmental rationale for maintaining vegetation near riv-
ers and streams and on steep hillsides (see chapter 4). Many coun-
tries limit landowners’ rights to clear riverrine or hillside vegetation, 
and may require permits or management plans for any kind of tree 
cutting (table 6.3). But these restrictions are often poorly enforced.

Carrots often work better than sticks—if you can afford the car-
rots. A wide range of programs and policies seek to change land-
holders’ incentives for forest maintenance over degradation by 

Table 6.3 Latin American Countries Impose Varying Restrictions on Deforestation of Private Property

 
Country

Width of protected buffer around 
watercourses (meters)

Degree of protected 
slopes

Size of property requiring 
forestry plan

Argentina 100 > 20 No information

Brazil 30–500 > 45 No information

Bolivia 10–100 > 45 > 3 hectares

Chile 100–200 > 45 20–1,000 hectares

Costa Rica 10–50 n.a. > 2 hectares

Ecuador 50 n.a. All properties

Peru 50 n.a. All properties

Source: Environmental Law Institute 2003, p. 32. 
Note: n.a. = not applicable
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offering them money or technical assistance. This section discusses 
two such approaches:

• Promotion of greener agricultural technologies to make 
mosaiclands more like forests.

• environmental service payments and other payments 
to landholders conditioned on forest status or environ-
mental conditions.

Greener Agriculture: A Technical Fix?
Can farmers benefit by enhancing the amount of biodiversity on 
their lands? And if so, are they aware of it? This debate often gets 
muddled by the ambiguity of the term biodiversity. Farmers can 
benefit from having larger portfolios of cultivated biodiversity. Rice 
crops become more profitable, for instance, when different strains 
are mixed together.

Less clear is whether there is an advantage to having more 
“wild” biodiversity. Some people (Rosenzweig 2001; McNeely and 
Scherr 2003) argue, plausibly, that some agricultural technologies 
favor wild biodiversity while also promoting farm profitability or 
reducing risk. It’s further plausible that market forces might not, 
unassisted, spur the invention and diffusion of these technologies. If 
so, policy might fill these gaps. To return to figure 5.1, the goal is to 
improve over point C.

Although systematic evidence is lacking, there are indica-
tions that these win-win technologies exist. But policies might be 
needed to overcome barriers to their adoption. Vosti, gockowski, 
and Tomich (2005) contrast a land use system in the Sumatran for-
est with a potential alternative. Sumatrans have long practiced rub-
ber agroforestry, enriching secondary forest with rubber trees. This 
maintains far higher biodiversity than in monoculture oil palm, a 
competing land use. But returns to land planted with traditional rub-
ber material are low. Improved rubber clones could drastically boost 
the profitability of rubber agroforestry, allowing it to compete with 
oil palm plantations. But problems in creating markets for seedlings, 
together with credit market failures, are blamed for the failure of 
this model to take off.

The pastures of Central and South America provide another 
example. Pastures are poor in biodiversity and carbon storage rela-
tive to the forests they replace. Yet there is more biodiversity in them 
than meets the eye. Farmers plant trees as living fences, allow them 
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to persist on hillsides, and suffer a few to remain in pasture. harvey 
and others (2005) have found that these trees harbor substantial bird 
life while providing shade that improves the health of livestock. Pagi-
ola and others (2004) hypothesize that silvopastoral systems (which 
involve planting more trees in pasture) could improve ranch profits, 
sustainability, and labor demand by providing fodder, fruit, nutri-
ents, and nitrogen fixation. But ranchers—facing large upfront costs 
of planting, a four-year wait for the trees to mature, and uncertainty 
about the viability of the systems—see mediocre investment returns 
and substantial risk. The Regional Integrated Silvopastoral ecosystem 
Management Project (RISeMP), discussed below, is testing whether 
one-time payments to adopt these systems will lead to their retention 
and diffusion. The hypothesis is that once the trees are in place, the 
higher income they produce will ensure that they are maintained.

Integrated pest management is another win-win technology 
that faces barriers to adoption. Using pesticides in forest-agricul-
ture mosaiclands not only damages biodiversity, it also sickens and 
kills farmers. Integrated pest management is an appealing alterna-
tive. It uses natural antagonists to get rid of pests—at low cost and 
with a substantial reduction in pesticide use. But adoption has been 
slow. one problem is coordination: it is nearly useless to be the 
only farmer in a neighborhood using integrated pest management. 
Neighbors’ pesticides will kill your beneficial bugs. everyone has to 
adopt at the same time. The need for collective action is a hurdle 
that not all communities can surmount. (one way of reducing that 
hurdle would be to ensure that prices of pesticides and herbicides 
fully reflect their societal costs.)

In sum, there could be a range of win-win technologies that 
improve incomes and environmental outcomes, especially in agri-
culture-forest mosaiclands. There is inadequate investment in 
research, development, and diffusion of these technologies, because 
they could be difficult to protect through patents or other means. 
(genetically engineered plants could be an exception.) Much more 
research is needed to compile, develop, and test such technologies.

Economic Instruments and Markets for Environmental Services 
Provide Alternatives to Command and Control 
The starting point for an approach to conservation based on direct 
incentives assumes that landholders have some rights to modify or 
cut their trees. It is then up to others—perhaps downstream res-
idents, perhaps society as a whole—to provide incentives for the 
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landholders to manage their land and trees in a way that provides 
benefits (or reduces costs) to others in society. For instance:

• Urban residents may pay upstream farmers to reduce 
sediment in drinking water sources, to lower costs of 
water treatment. 

• Society may compensate landholders for maintaining 
or improving biodiversity-friendly habitats. 

• Firms required to reduce carbon emissions may pay 
landholders to reduce emissions from deforestation or 
to sequester carbon in regenerating forests.

• “Run of river” hydroelectric plant owners may pay 
landowners to maintain forests in a way that promotes 
stable water flows.

These incentive-based or economic instrument strategies could 
yield more efficient land management than do command-and-control 
approaches. They do so by eliciting information from landholders 
on the true value of land under alternative uses, then motivating 
conservation only if the value to society of doing so is more than the 
value to landholders of putting the land into agriculture. If society 
has flexibility in meeting its environmental goals, economic instru-
ments can reduce the cost of meeting them.

Because the use of economic instruments for land management 
is still new in the developing world, reviewing some actual and pro-
posed examples will help ground the discussion of their potential 
implementation.

Transferable Forest Protection Obligations in Brazil4

An emerging topic of policy discussion in Brazil is the possibility of 
shifting from a command and control system of forest regulation to 
an economic system of tradable rights found in other environmen-
tal spheres, such as fishing management and pollution regulation. 
For more than 70 years Brazilian landholders have been obliged to 
maintain a portion of each rural property under natural vegetation. 
This requirement is 20 percent in southern states and 80 percent 
in Amazônian forest. The legal reserve requirement supplements a 
separate requirement to maintain riverrine and hillside forest.

But the reserve requirement has not been strictly enforced. 
In many agriculturally dynamic locales aggregate forest cover has 
dropped well below 20 percent. These areas now face increasing 
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pressure to enforce the regulation. But compliance will be expen-
sive if landholders are required to abandon valuable plantings. And 
on heavily farmed properties with little remaining natural vegeta-
tion, the rate and quality of natural regeneration might be extremely 
slow, so biodiversity gains might be minimal. on the other hand, 
forests and woodlands—often with high biodiversity values—remain 
in more remote and less favorable regions. Yet deforestation contin-
ues there, often for low-value extensive pasture, with charcoal as 
a by-product from clearing. In many of these forests, deforestation 
remains legal down to the reserve requirement.

As enforcement pressure increased in the 1990s, it occurred to 
many people that the property-wise legal reserve requirement, while 
well motivated, was neither economically nor environmentally effi-
cient. Why not allow out-of-compliance landholders to meet their 
obligations by protecting land of more biodiversity value but less 
agricultural value? Landholders with more than 20 percent forest 
cover could be rewarded with the right to sell legal reserve services 
(equivalent to development rights) from their “excess” forest. 

Chomitz, Thomas, and Brandao (2005) simulated the impact of 
such a plan for the state of Minas gerais. They found that relative 
to command and control rules, a tradable rights scheme would cut 
compliance costs by up to two-thirds and protect up to one-third 
more forest designated as being a high conservation priority. gains 
were greater when the ambit of permitted trades widened from 
microwatershed to river basin to biome.

Could this kind of tradable obligation system be widely adopted? 
In Brazil, where other states are examining this approach, the long 
history of the legal reserve obligation is an important contributing 
factor. other countries might start with long-standing but sporadi-
cally enforced prohibitions on tree cutting. Relaxing and making 
flexible these obligations might be welcomed as an improvement by 
landholders and lead to preferred environmental outcomes. A point 
in favor of the approach is that it represents a social compromise 
between the extremes of assigning landholders complete rights to 
their trees versus none. 

Examples of Environmental Service Programs
In contrast, payments for environmental service programs take as 
their starting point landholders’ full rights—in fact or in law—to 
plant, maintain, or cut trees on their property. People affected by 
those decisions offer conditional payments for maintaining trees. An 
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environmental rationale for these programs distinguishes them from 
the more frequent, well-funded practice of subsidizing plantation 
forestry as an industrial or development strategy.

A diverse set of environmental service programs are under way 
in the developing world. A few snapshots:

• Costa Rica’s pathbreaking system is probably the most 
famous (Chomitz, Brenes, and Constantino 1999; Pagi-
ola 2005). It grew out of a 1996 forestry law that rec-
ognized forest environmental services such as carbon 
sequestration, biodiversity, hydrological regulation, and 
provision of scenic beauty. Landholders volunteer to 
participate; those selected receive about $45 a hectare 
per year to maintain forests. FoNAFIFo, a government 
agency, funds the program from a variety of sources. 
Some of these conform to the model of paying for envi-
ronmental service: a grant from the global environ-
ment Facility to conserve biodiversity and payments 
from hydropower plants to maintain watersheds. But a 
national fuel tax provides most of the funding. About 
240,000 hectares are under contract.

• Mexico introduced payments for hydrological environ-
mental services in 2003 (Muñoz-Piña and others 2005). 
Similar to the Costa Rican program, but motivated by 
concerns about water scarcity and quality, it rewards 
landholders for forest conservation, paying $27 a hect-
are per year to conserve cloud forest and $18 for other 
types. The program was initially funded by an $18 mil-
lion earmark on water fees. 

• China’s sloping land program is one of the world’s 
largest environmental service payment programs (Xu 
and others 2004; Bennett 2005). The program, initi-
ated in 1999, was motivated by concern over severe 
sedimentation: sloping farmlands generate 1.3 billion 
tons of sediment a year in the Yangtze and Yellow riv-
ers, which was believed to have been a major cause of 
the Yangtze floods of 1998. The program offers seed-
lings, cash, and grain to farmers who retire marginal 
or steep, erosion-prone farmland, replanting it with 
grass, fruit-bearing trees, or trees for timber. Nominal 
per-hectare incentives are two to three times the mean 
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value of payments in the analogous U.S. program (Con-
servation Reserve Program), though a survey found 
shortfalls in payments (Xu and others 2004). More than 
7 million hectares were enrolled in the program’s first 
five years, with another 7 million planned. 

• RISeMP, which began in 2002 in Colombia, Costa Rica, 
and Nicaragua, is testing whether payments for envi-
ronmental services can catalyze permanent adoption 
of silvopastoral systems (see above; Pagiola and others 
2004, 2006). The project pays landholders for environ-
mentally beneficial changes in land cover. An ecologi-
cal index establishes a point value for each type of land 
cover based on a rough assessment of its significance 
for biodiversity and carbon storage. For instance, 
degraded pasture is worth 0 points a hectare, native 
pasture without trees 0.2, native pasture with trees 1.0, 
and young secondary vegetation 1.4 points. Landhold-
ers receive $75 a point per year for changes, for up to 
four years. After two years the share of the project area 
considered to be improved “pasture with high tree den-
sity” had tripled from its initial 5 percent. In addition, 
the ecological index for the area rose 42 percent. 

These, and a host of smaller programs worldwide, are pioneer-
ing efforts to solve the complex questions of collective action run-
ning through this chapter. Their early successes and shortcomings 
offer lessons for current and would-be designers of systems provid-
ing payments for environmental services.

Designing Environmental Service Payments
Three sets of design issues shape the feasibility and impact of a sys-
tem to provide payments for environmental services:

• Financing: is there demand for the environmental ser-
vice, and can people organize themselves to pay for it? 

• Structuring the payments: who is eligible, for how 
much, and under what conditions?

• Logistics: is it possible to cost-effectively collect funds, 
make payments and monitor compliance with condi-
tions for payment?
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Financing. Ultimately, buyers have to believe in the services 
they are buying. The case for domestically funded payments, as the 
examples suggest, is largely based on the promise of hydrological 
benefits. Sensible enough: clean, plentiful water commands a large 
constituency. But the link between tree protection and water ben-
efits can be tenuous. Systems predicated on questionable assump-
tions—for instance, that forest maintenance will increase water 
flows—could backfire if they fail to deliver promised services. Moni-
toring, modeling, learning, and adjusting the system are essential if 
programs based on subtle services are to succeed. 

Suppose people are convinced that they will benefit from an 
environmental service. They still might not be willing to pay for it 
if they think it is possible to free ride. For instance, all the residents 
of a broad plain can enjoy scenic vistas of a forested mountainside, 
even if they individually fail to contribute to forest conservation. To 
overcome this obstacle, beneficiaries need to organize themselves 
and commit to sharing the costs.

Sometimes there will be a ready-made institutional solution. 
When the New York City Water Authority buys water on behalf of 
its clients, it can build the cost of watershed protection into the rates 
it charges. often government is a natural choice for financing the 
public good, especially one whose benefits are widely enjoyed. But 
where internal controls are weak, government administration can be 
problematic.

Structuring the payments. defining payment rules for a govern-
ment-coordinated environmental services payment program can 
entail a struggle between technical efficiency and political viability. 
economic efficiency requires keeping forest on properties whose 
environmental value exceeds their value as cropland. Fiscal effi-
ciency requires minimizing payments to landholders who would 
have maintained their services in any case. Both kinds of efficiency 
can be approached through auctions. For instance, in the U.S. Con-
servation Reserve Program, landholders submit bids specifying the 
environmental services they can provide and the lowest rate they will 
accept. The government ranks the bids by cost-effectiveness, funding 
from the top of the list until the budget is exhausted (box 6.2).

But efficiency doesn’t always win support. A focus on efficiency 
directs attention to special spots—those with the most threatened 
species or highest erosion rates. If these places are in the minority, 
there will be pressure to extend the benefits more broadly. There 
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will be strong temptation to use the program to meet social goals 
such as poverty alleviation and strong pressure to direct it toward 
elites and well-connected groups.

Another targeting dilemma is related to moral hazard. Payments 
will be most effective in delivering services if they focus on areas 
most at risk of deforestation. This tends to exclude landholders 

Box 6.2 Self-assembling Biodiversity Corridors: Reconciling Voluntary Participation  
Decisions with Landscape-level Goals

Biodiversity survival depends on connected 
habitat (box 4.1). But what kind of policies 
can induce landholders to create these connec-
tions? Conservation planners have developed 
sophisticated methods for laying out biodiver-
sity corridors and reserve networks that allow 
thriving wildlife populations. But it is difficult 
to make landholders comply with such plans. 
even if funding is available for compensation, 
an obstinate landholder could block the forma-
tion of a planned corridor. Programs that make 
payments for environmental services, in con-
trast, have the virtue of voluntarism. But how 
can uncoordinated responses result in a con-
nected, viable corridor?

A simulation by Chomitz and others 
(2006) suggests that this might be easier than 
it seems in conditions typical of biodiversity 
hotspots. The simulation addressed conserva-
tion in the Atlantic forest of Bahia, Brazil—a 
place with high species richness and endemism 
and extreme fragmentation. The authors intro-
duced flexibility into the conservation problem 
by specifying a biological goal: increase the 
number and geographic diversity of connected 
forest patches large enough to support a viable 
population of primates.

They proposed a hypothetical, auction-based 
system to make payments for environmental 

services, modeled after the U.S. Conservation 
Reserve Program and Australia’s BushTender 
(Stoneham and others 2003). In this system, a 
conservation agency solicits offers from land-
owners. The landowners name a price at which 
they would be willing to accept a conservation 
contract for their property, retaining ownership 
but protecting existing forest and promoting for-
est regrowth. Their property is also rated, on a 
point system, for environmental benefits. The 
agency then ranks the landowners’ bids on the 
basis of environmental benefit points per dollar, 
funding the highest ranked bid until its budget 
is exhausted. 

Chomitz and others (2006) found that rela-
tively modest budgets could theoretically elicit 
the formation of self-assembling biodiversity 
corridors, as contracted properties coalesced 
into viable, connected forest patches. The rea-
son is that in Bahia, which has suffered sub-
stantial deforestation, remaining forest is often 
a marker for plots with low land value. Because 
of isolation or poor soil quality, such places 
occur in clumps. By focusing on goals (viable 
habitats) rather than means (a prespecified cor-
ridor plan), it might be possible to reconcile 
voluntarism with conservation planning.

Source: Chomitz and others 2006.
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who, out of conviction or by default, have preserved their forests. 
Finally, auction systems and targeting systems result in differenti-
ated payments. Some landholders get more money, either because 
they are providing more services or because their opportunity costs 
are higher. But despite firm economic justification, differentiated 
payments may be perceived as inequitable, nontransparent, costly 
to administer, or subject to manipulation.

The tension between implementation and efficiency issues was 
evident in the initial design of Mexico’s payment program for hydro-
logical services (Muñoz-Piña and others 2005; Alix-garcia and oth-
ers 2005) and Costa Rica’s (Chomitz, Brenes, and Constantino 1999). 
Although the Mexican program’s rationale emphasized protecting 
forests in recharge areas of water-scarce basins, at least 85 percent 
of payments went to basins known to be underexploited (Alix-gar-
cia and others 2005). Both countries used simple flat payment sys-
tems rather than auctions or highly differentiated payments. Flat 
payments might be expected to result in adverse selection, attracting 
landholders with no intention or opportunity to convert their land to 
agriculture. In fact, only about 10 percent of the Mexican contracts 
went to the 20 percent of areas with the highest predicted risk of 
deforestation. There is evidence of similar outcomes in Costa Rica. 
In both countries demand for payments far exceeds supply.

Logistics and administration. Although the logistics of environ-
mental payment systems are daunting, Costa Rica and other coun-
tries have shown that it is possible to create such systems. A basic 
remaining problem is reducing transactions costs. There are fixed 
costs associated with drawing up contracts, making payments, and 
verifying compliance. Consequently, it is cheaper to enroll large 
properties. Zbinden and Lee (2004) show that such properties are 
overrepresented in Costa Rica’s program.

There are two related ways to cut these costs. one is to explore the 
tradeoffs involved in detailed specification of management plans and 
payment criteria—do gains from theoretical efficiency outweigh added 
transactions costs? RISeMP considers this issue, assessing the benefits 
of tying payments to detailed measurements of carbon and biodiver-
sity benefits. Many more such experiments are needed.

The second way to reduce costs is by using modern technolo-
gies. Mato grosso’s SLAPR  program (see “Setting the Stage” after 
the overview) used global Positioning System (gPS) technology to 
map the locations of enrolled properties, and satellite monitoring 
to check compliance with forest obligations. The original program 
design envisioned public disclosure of enrollment and monitoring 
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information. Failure to use such oversight may have contributed to 
the program’s problems.

The three design questions—finance, structure of payments, 
logistics—all bear on the implications of such payment programs for 
poor people (Pagiola, Arcenas, and Platais 2005). It would be ineq-
uitable to ask the poor to finance these programs if wealthier people 
were the source of the externality in question. In that case there 
may be an argument for government to finance the services from 
general revenue, as a means of improving poor people’s income or 
decreasing their vulnerability. Poor people can also benefit as ser-
vice providers. Pagiola, Arcenas, and Platais (2005) argue convinc-
ingly that environmental services, not poverty, must be the basis for 
payments. otherwise a program could fail to provide the services 
it promises. The challenge is to reduce barriers to participation by 
qualified poor people. Those include information barriers and econ-
omies of scale in participation. Community groups can help solve 
those problems. 

Mexico’s program provides an interesting example of reduced 
transactions costs and possibly of the spatial coincidence of poverty 
and environmental services. As noted, most forests in Mexico are 
owned by communities, and for these forests the program paid entire 
communities—lowering transactions costs relative to dealing with 
many smallholders. Although early suggestions to make poverty an 
explicit criterion for payments were rejected, 83 percent of contracts 
(weighted by enrolled area) went to communities with high or very 
high marginalization (Alix-garcia and others 2005). But it is not yet 
clear whether poor communities are more likely to provide real ser-
vices—that is, an actual reduction in deforestation combined with a 
real link between forest cover and hydrological services.

Other Development Policies with Forest Spillovers
often policies conceived outside the confines of forestry have 
important implications for land use and for the incomes of forest 
dwellers.

Road Planning Can Ease Poverty-Environment Tradeoffs  
Planning and regulating rural roads may present a trade-off between 
poverty alleviation and conservation. Building roads in forest areas 
can lead to deforestation. It also accelerates deforestation, as new 
roads branch out from old ones.
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Yet roads also stimulate agricultural production and can allevi-
ate poverty. Roads are favorite investments for local communities 
and politicians, especially in remote areas. Consider Papua, Indone-
sia, a forest-rich province with few people and few roads. After fis-
cal reforms in 1999, the province was flush with cash from increased 
revenue sharing and rents from oil and mining operations. The prov-
ince devoted more than a fifth of its development spending to roads, 
extending its paved network by 20 percent in just three years.

grappling with this trade-off requires political decisions at lev-
els corresponding to the road under consideration. Building new or 
improved roads through forest areas can profoundly affect regional 
development and the environment by triggering follow-on offshoots 
of roads in forests. These roads could set the world’s few large, rel-
atively undisturbed tracts of tropical forest on a trajectory toward 
long-term fragmentation and loss. examples of such roads under dis-
cussion or planning include BR163 in Brazil and trans-Kalimantan 
highways in Indonesia. In the democratic Republic of Congo reha-
bilitation of the collapsed road infrastructure is sure to be part of the 
long-run development strategy. elsewhere, mining and logging can 
open new roads in trackless areas. And it is important to remember 
von Thünen’s lesson: that road improvements near markets or ports 
are transmitted through the entire network, affecting deforestation 
hundreds of miles away (see chapter 2).

Now is the time for long-term planning, including road plan-
ning, for remaining transfrontier areas. This planning should steer 
conversion pressures toward areas with higher agricultural poten-
tial and away from areas with unique biodiversity or environmental 
characteristics. If planning starts now, it may be possible to develop 
a rational, widely shared vision of a forest region’s potential and 
to build constituencies for conservation and sustainable use. But if 
planning is delayed, it may be too late. After colonists arrive, and 
after forestlands begin to offer significant rents, strong political con-
stituencies form for deforestation. It is easier to clarify ownership 
while the forest still has negligible value, before disputes arise.

In frontier areas there may be opportunities to tie road construc-
tion or upgrades to changes in forest tenure or protection (Ledec and 
Posas 2006). A good example is the construction of the San José–
guápiles highway in Costa Rica. Planned when deforestation was 
high, this major road had the potential to trigger it on hydrologically 
sensitive slopes. But establishment of the Braulio Carrillo National 
Park, before the road was constructed, has protected the area.
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In mosaiclands road construction may tend to target remaining 
forest stands because doing so requires less disturbance of fields 
and settlements. here a possible solution is to apply compensatory 
rules, requiring set-asides or regeneration of sites equivalent to (or 
larger than) the forest to be cleared.

Can Local Development Reduce Local Forest Pressure?
As a rule, development and deforestation propagate outward from 
towns and intensive agricultural areas. But as with many rules, 
there are possible exceptions. Local development could attract work-
ers away from nearby marginal forestlands. If local people maintain 
reasonably secure tenure over those lands or there are barriers to 
migration, it could result in abandonment of farming in the marginal 
forestlands.

There are indications of such processes at work in Southeast 
Asia. Shively and Pagiola (2004) describe an interesting natural 
experiment in southern Palawan, a forest frontier of the Philip-
pines, using panel data on household income and activities. There, 
upland dwellers at the forest margin live within commuting distance 
of lowland populations in fertile, deforested river valleys. Between 
1995 and 1999 nearly all the lowland farms were converted to irri-
gated rice production, enabling a shift to multicropping. As a result 
lowland farmers nearly tripled their employment of uplanders. The 
uplanders, now better employed, reduced by about half their rate 
of forest clearance and intensified production on their plots. At last 
report there was not a compensating influx of immigrants to aug-
ment forest clearing on the upland frontier.

Müller and Zeller (2002) report similar dynamics for two dis-
tricts of the Central highlands of Vietnam, using remote sensing data 
on land cover. There too there was paddy rice production in valleys, 
surrounded by shifting cultivation in hillsides and uplands. From 
1975–92 paddy and shifting cultivation expanded at the expense of 
open forest. during the 1990s substantial investments in roads, irri-
gation, and rice technologies led to a tripling of the rice yield. In 
addition, new crops were introduced. Shifting cultivation apparently 
gave way to permanent cropping. grasslands reverted to secondary 
forest. Müller and Zeller attribute these developments to the labor-
absorbing impact of intensified production techniques, despite pop-
ulation growth. But the authors note that this outcome contrasted 
with continued deforestation in nearby districts, where soils were 
better suited to high-value crops such as coffee and pepper. This 
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pattern underscores the lesson that increased agricultural productiv-
ity reduces deforestation only where the labor supply or commodity 
demand is rather limited.

Policies Affecting Agricultural Prices
Macroeconomic policy making involves balancing interests between 
sectors and between producers and consumers. Because of the 
macroeconomy’s complexity, it can be difficult to trace the reper-
cussions of policy shocks. Perhaps the easiest to trace, and most 
relevant to this report, are those that affect the prices of forest-com-
peting commodities. 

higher prices for forest-competing commodities should increase 
pressure for deforestation, unless those prices attract deforesters 
away from yet more forest-damaging activities. These effects should 
be most evident at the forest frontier, because a small change in 
prices at an urban port or market translates into a large propor-
tional change at the frontier. Consider again the example of Brazil-
ian Amazônia (see figure 2.1). deforestation rates were much higher 
near markets, where beef fetches up to 800 reais a ton, than at the 
frontier, where it commands only 400 reais a ton because of trans-
port costs. At 400 reais a ton, farmers barely break even (Arima, 
Barreto, and Brito 2006). If the price of beef rises by 80 reais a ton at 
the market, profits of periurban farmers increase 20 percent. Trans-
mitted down to the frontier, this increase transforms worthless (for 
agriculture) transfrontier forest into land worth ranching. Arima, 
Barreto, and Brito (2006) calculate that a 10 percent increase in the 
urban price would extend the frontier of cattle ranching by 260,000 
square kilometers. And it would increase the area of high profitabil-
ity and high deforestation (where the farmgate price of beef exceeds 
600 reais a ton) by almost 600,000 square kilometers.

In Brazil—the only tropical country with good annual data on 
deforestation—this prediction is consistent with recent macroeco-
nomic and price changes. A substantial devaluation at the beginning 
of 1999 was followed by increases in world prices of three important 
export commodities: beef, soybeans, and pig iron (which in Brazil is 
produced, in part, using forest charcoal rather than mineral coke). 
At the same time, hoof and mouth disease restrictions on Amazô-
nian cattle movement have been eased (Kaimowitz and others 2004). 
Together these changes greatly increased incentives for deforestation, 
with annual deforestation rates rising from 18,000 square kilometers 
in 1999 to more than 26,000 square kilometers in 2003–04.5
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Wunder and Sunderlin (2004), using less rigorous data, tell the 
converse story for gabon—where currency overvaluation, the result 
of oil revenue, has made agriculture and deforestation relatively 
unattractive. Similarly, they describe how a Venezuelan oil boom 
over 1930–50 resulted in pasture abandonment and forest regrowth 
as agriculture became unattractive. Later, though, Venezuelan invest-
ments of oil revenue in frontier roads and transport subsidies led to 
renewed deforestation. But Jensen, Robinson, and Tarp (2004) warn 
that changes in exchange rate can have counterintuitive effects due 
to intersectoral shifts.

Wunder and Sunderlin’s account of Cameroon’s volatile econ-
omy bears out this point. during 1978–85, when high prices for oil, 
coffee, and cocoa created a boom, the net effect was an urban bias 
that accelerated rural-urban migration and slowed deforestation. 
After 1986 low prices for oil and cash crops, combined with a fixed 
and overvalued exchange rate, precipitated a crisis. That reversed 
the migration and significantly increased deforestation for crop pro-
duction, more than offsetting a decline in clearing for export crops. 

Madagascar also shows how changes in agricultural prices can 
affect deforestation and welfare. The country’s southwest region 
experienced a boom in maize exports when european subsidies 
stimulated hog production on nearby Reunion Island—until Argen-
tina’s devaluation made it a lower-cost supplier of hog feed (Moser, 
Barrett, and Minten 2005; Minten and Méral 2005). The maize boom 
accounted for about a fifth of deforestation in Madagascar’s south-
west region; deforestation there is thought to lead to irreversible 
land degradation and abandonment after a few years. The boom 
may have contributed, at least temporarily, to higher incomes in this 
extremely poor region.

These examples suggest that price levers put deforestation and 
poverty alleviation at odds. A look at Madagascar’s main staple 
crop, however, intimates the possibility of a nearly win-win combi-
nation, at least in theory. even though 60 percent of the households 
grow rice, most of them buy more than they sell, and the country is 
a net rice importer (Minten and dabat 2005). A tariff protects rice 
growers. Reducing the tariff would reduce the price of rice with little 
effect on the purely subsistence population, but it would benefit the 
larger part of the population who are net buyers. A lower price and 
more imports would ease pressures for expanding the area under 
rice cultivation. Although net sellers of rice would tend to lose, some 
ameliorative options are available. Large areas of Madagascar are 
constrained by transaction costs from participating in the national 
rice market (dorosh and Minten 2005). Improving the country’s 
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dilapidated roads and mitigating other market failures could boost 
the farmgate price for growers in degraded areas (Moser, Barrett, 
and Minten 2005). 

Summary
Managing forests is difficult because it requires balancing weak and 
powerful interests, concentrated and diffuse interests, and today’s 
certainties and tomorrow’s possibilities. Creating institutions that 
do this fairly and efficiently requires mobilizing constituencies for 
conservation and sustainable land management and giving voice to 
poor and indigenous groups. As communications and monitoring 
become cheaper, these groups can be empowered with information 
and may be able to resist resource grabs by large actors at the forest 
frontier. Placing frontier and transfrontier forests under clear and 
guaranteed stewardship—of indigenous groups, other local popula-
tions, protected area managers, or regulated concessions—is neces-
sary but insufficient. It is essential to recognize that the steward’s 
interests may not be perfectly aligned with the wider public inter-
est, making some form of regulation or incentive necessary to align 
interests. efficient regulation can minimize burdens on forestholders 
as well as costs of monitoring and enforcement.

Within the frontier, it is necessary to arrive at a workable bal-
ance between landholders’ rights and responsibilities. Attempts at 
complete regulation of tree and forest management are unworkable. 
But it may be equitable and efficient to enforce some land man-
agement responsibilities on some groups of forestholders. domesti-
cally financed payments for environmental services must be tightly 
focused on clearly demonstrable, locally valued services, because 
the ability to raise domestic funds will be limited. Turning to an 
international arena, however, can create new possibilities. 

Endnotes
1. An emerging exception may be conservation plans for the 

Cape region of South Africa, which compensate landowners for 
reserving areas.

2. http://www.whrc.org/africa/INFoRMS/study_sites/Kasyoha_
Kalinzu.htm

3. ostrom 1999; Ribot 2002; Molnar, Scherr, and Khare 2004; 
Colfer and Capistrano 2005; Ribot and Larson 2005.

4. This section is based on Chomitz, Thomas, and Brandao 
(2005).

5. data are from INPe (http://www.obt.inpe.br/prodes/).


