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SUMMARY 

The timber industry in the Brazilian Amazon is currently supplied with timber from private properties.  
Each year, hundreds of informal contracts are made between Amazon logging companies and small-
holders.  Loggers receive timber, while farmers receive cash and/or improvements in their road 
networks.  The proposed Brazilian National Forest Program emphasizes the development of 
concession-based forestry within an expanded system of national forests, explicitly avoiding the forests 
that are occupied by people. It will therefore miss important opportunities for the timber industry to 
improve the livelihoods of millions of low-income farmers, extractivists, and indigenous people.  
Recent partnerships between industry and farmers in agricultural settlements demonstrate the pivotal 
role that progressive timber companies can play in assisting farm communities with their development.  
Such alliances are favored by current environmental and agrarian reform policies, including the 
generous government funding for road construction and housing that accompanies new settlements.  
Communities in extractive reserves and in the floodplain forests of the Amazon estuary have similarly 
demonstrated the direct benefits that can accrue to forest residents through control, management, 
processing, and sale of their wood resources. The policy challenge is to foster a new generation of 
relationships among the rural poor, timber companies, and environmental and social agencies that can 
greatly enhance the flow of benefits to the rural poor, while avoiding large-scale, logging- and fire-
induced impoverishment of Amazon forests. The potential for governance of the industry will only be 
realized through radical advances in the enforcement of land-use policies in the region. 
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INTRODUCTION 

The timber industry of the Brazilian Amazon harvests thirty million cubic meters of 
roundwood each year, directly employing 250,000 people and providing up to one 
fourth of the potential tax revenues of Amazon states (Nepstad et al 1999; Verissimo 
et al 1999).   These timber harvests damage more than 10,000 km2 of rain forest each 
year—more than half of the area that is clear-cut and burned— increasing  forest 
susceptibility to fire and associated reductions in biodiversity (Uhl and Kauffman 
1990, Nepstad et al. 1999a).   The industry is expanding rapidly along roads that are 
being paved into the core of the Amazon (Carvalho et al 2001; Nepstad 2001), posing 
one of the world’s great challenges in natural resource management.   In this paper, 
we briefly analyze the prospects for governing the Amazon timber industry with the 
goal of  maximizing its social and economic benefits, while minimizing the ecological 
damages that it causes.  Our analysis is based on the premise that timber is one of the 
most important forest products in the Amazon , and its initial harvest must be viewed 
as an important source of capital for the establishment of sustainable agricultural and 
forestry production systems on private lands. 

In response to the tremendous importance of the Amazon timber industry, the 
Brazilian Government has developed the National Forest Program (NFP).  In 
Amazonia, the central feature of the NFP is the expansion of the national forest 
system from 8 to 58 million hectares (from 2 to 14% of the Brazilian Amazon), 
targeting the forests that have been least disturbed by people and that are close enough 
to transportation corridors for commercial forestry to be profitable (Verissimo et al 
2002 a,b).  The expansion of the national forest system would provide the industry 
with the large blocks of forest needed for industrial-scale, rotation forest 
management—a need that is assumed to be the major constraint to sustainable forest 
management in the region (Ministério do Meio Ambiente 2001).   Timber companies 
would compete for government-administered concessions within these national 
forests, expanding forest concessions from the current area of 3,200 hectares to 28 
million hectares—a 9,000-fold increase—by the year 2008.   In this paper, we argue 
that a shift to concession-based forestry in the Brazilian Amazon must be viewed as a 
critical but risky experiment (see below), and that the most promising approach to the 
governance of the region’s timber industry should focus on the numerous deals that 
are cut between the industry and private landholders—deals that are currently the 
major source of roundwood in the region. 

THE IMPACT OF AMAZON’S NEW INFRASTRUCTURE  

The large scale-investments in the development of the Amazon region by the 
Brazilian government include the construction of ports, waterways, railways, 
hydroelectric power plants, and road paving. Two economic forces are driving the 
dramatic transition to all-weather roads (from 11,900 km to 18,145 km) in Brazilian 
Amazon:  the soybean industry, and the timber industry (Nepstad et al. 2000, 2001, 
Carvalho et al. 2001, Fearnside 2001). Road expansion will provide substantial 
transport savings to the soybean industry ($70 million for today’s level of soybean 
production in central Brazil) through improved access to Amazon ports. And, as 
timber stocks in eastern and southern Amazonia are depleted, the timber stocks that 
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are closest to Brazil’s giant timber markets in southern and northeastern Brazil are 
located along unpaved highways in eastern and central Amazonia.  

Road paving is rapidly increasing the area of accessible forestland, and the volumes of 
timber harvested from forests that are already accessible.  By decreasing 
transportation costs, road paving increases the number of species—and the total wood 
volume—that can be profitably harvested from a given forest area, thereby 
exacerbating the forest damage associated with logging. A detailed analysis of the 
environmental costs associated with road paving was addressed in previous analyses 
(Nepstad et al. 2002). One of the findings of this work was that most of the 
deforestation and logging occurs within a 50 km buffer along each side of newly 
paved roads.  

Perhaps the greatest ecological threat posed by the expansion of the Amazon timber 
industry is the associated threat of large-scale, fire-mediated substitution of Amazon 
high forests by scrub vegetation (Figure 1). This possibility is greatest where high 
intensity timber harvests, seasonal drought, and fire-dependent agricultural systems 
converge, as in eastern and southeastern Amazonia (Nepstad et al. 1999b). During El 
Niño events the effects of drought are particularly severe in this region. For instance, 
at least 40,000 km2 of forest caught fire in the Amazon during the severe El Niño 
event of 1997 and 1998. (Diaz et al. 2002).  The effect of logging on forest 
flammability is proportional to the intensity of the harvest (Uhl and Buschbacher 
1985, Uhl and Kaufman 1990, Cochrane and Schulze 1999, Nepstad et al. 1999b).  
Additionally, the susceptibility of forests to fire incursion is lower following reduced 
impact logging than following conventional logging (Holdsworth and Uhl 1997). 
Unfortunately, the latter is still the most typically employed timber harvesting system 
in Amazonia.  

With an expanded logging and agricultural frontier and no strategy to govern the 
logging industry, forest fire could transform many of the forests of eastern and 
southeastern Amazonia into fire-prone secondary vegetation. It has been estimated 
that the deforestation along roads proposed for paveing will range from 120,000 to 
270,000 km2 over the next 25 to 35 years (Nepstad et al., 2002).  

THE CURRENT FOCUS OF THE NATIONAL FOREST PROGRAM IN 
AMAZONIA 

A premise of the Brazilian National Forest Policy is that the timber industry is a 
crucial source of employment and revenues for Amazon society and that it is currently 
constrained by a lack of available forestland in which to operate.   Within the 
expanded network of public forests (Veríssimo et al. 2002a,b), the government 
proposes to address both the problem of timber sources for the future, and illegal 
logging by regulating the timber industry through concessions. The area of forest 
concessions could reach 28 million hectares by 2010.   

Brazil’s National Forest Policy would direct the industry towards those forests that 
have suffered the least disturbance from humans. However, the rationale that the 
timber industry should be directed away from the active agricultural frontiers is 
perplexing if the goal of governance is to maximize social and economic benefits 
while avoiding ecological damages.  The industry must be forced, instead, to derive 
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much its timber from the forests that are controlled or owned by the rural poor. The 
industry’s current demand for timber could be supplied from the forests on these 
private lands.  

The proposed shift from an industry that is currently supplied with timber purchased 
from private landholders to an industry that is supplied by government-regulated 
national forests is curious in light of the poor performance of concession-based 
forestry elsewhere in the tropics (Repetto and Gillis 1997; Gray et al 1997 and Merry 
et al 2003). A summary of the main problems related to concessions can be obtained 
from Table 1. Governments tend to be inefficient administrators of forest resources, 
and have generally under-priced the timber sold in forest concessions, which has the 
effect of distorting timber markets. Concessions are prone to cronyism, and place 
enormous administrative demands on government natural resource agencies which are 
often understaffed and under funded (Amacher et al, 2001).  Moreover, concessions 
have been largely unsuccessful in decreasing the ecological damages caused by the 
timber industry, and in distributing the benefits that are derived from the sale and 
harvest of timber beyond the large companies that typically obtain the concessions. 

Table 1.  Selected obstacles to concessions that has occurred elsewhere in the tropics and 
may happen in Brazilian Amazon (based on Merry et al. 2003) 

GETTING THE PRICES RIGHT Royalties represent revenues earned by the government – or society 
– in return for transfer of harvest rights on public forests to private 
concerns.  Given the lack of economic information in the forest 
sector of the Brazilian Amazon, however, the government cannot 
expect to set the correct levels for royalties.  It has good chance to 
lead to concessions that are “under-priced”.     

Impact on the timber supply Incorrect pricing may also have several potentially negative 
consequences on the structure of the logging industry.  If 
concessionaires in the public forests are in a position to provide 
wood at a lower price than wood produced from private forests, then 
this, and the larger supply of wood created by increased harvested 
land area, will likely result in the least profitable producers on private 
land (those rural poor producer lacking economy of scale at the 
economic margin o those landowners that are practicing sustainable 
forestry) exiting the industry. 

Impact on local populations Many poor people in the rural Amazon supplement their income 
trough sales of logs to the timber industry. If concessions diminish 
the incentives of logging companies to work with the lands of those 
poor people, this probably will have a negative impact on their 
livelihoods. 

Ecological Impacts on the least 
disturber forests 

The areas indicated as suitable to create public forests are those 
areas that have not been so much disturbed by the logging industry. 
It is the forests areas beyond the active agriculture frontier. 
Therefore, placing the timber industry in those areas means 
unnecessary ecological impacts.  

 
The Brazilian Amazon’s first and only concession experience serves to illustrate some 
of the constraints on concession-based forestry. The negotiation for the concession of 
a 3,000-hectare forest tract in the Tapajós National Forest, near Santarém, took place 
over twelve years.  Part of the difficulties was caused by the communities of farmers 
and caboclos who live in the Tapajos National Forest, and who saw few future 
benefits of the concession accruing to them.  Many of the forests identified as 
candidates for the creation of national forests (Verissimo et al. 2002a,b) are, in fact, 
sparsely inhabited and will require similar time horizons to become functional 



 5

national forests. Based on the above experience, and others around the world, we list 
some prerequisites for a successful concession system in Brazil (Table 2).  Needless 
to say, we still have a long way to go before all of these requirements are met.   

Table 2. Prerequisites For Successful Concessions in Brazil 

Positive change in 
government 

�� An adequate budget to complete monitoring tasks assigned to IBAMA  

�� A reduction in the transaction costs of government bureaucracy 

�� An effective judicial process for processing fines 

�� Effective mechanisms for control and monitoring of land use (i.e., 
using satellite imagery) 

�� The decentralization and re-organization of the environmental 
administration, including a careful design of the division of labor 
between the federal, state and local levels. 

�� Separate control and support forest institutions  

�� The increased monitoring and control of legal deforestation for land 
conversion  

Strategic planning �� Set boundaries – identification of areas - of National Forests 

�� Delay the allocation of harvest rights (concessions) on National 
Forests  

�� Revise the goal of certification for harvest on National Forests 

�� Design concessions (and set royalties) based adequate research. 

Collaboration  �� An improved collaboration between Industry, Universities, NGOs, and 
State forest agencies 

�� A cadre of qualified forest technicians and managers This requires the 
support of forestry education in technical schools and colleges, as 
realized for example by the FFT. 

�� A full range of extension information – properly distributed.  For 
example market price information, costs and benefits of RIL. 

�� A much deeper understanding of the technical aspects of RIL 

�� A much deeper understanding of the economic aspects of RIL 

 

However, this is not to say that the National Forest system should not be expanded. 
National forests may be best used to restrict the advance of the agricultural and 
logging frontier into more fragile forests. Additionally, National Forests may be more 
acceptable than biological reserves to local Amazon governments who are concerned 
more about jobs and revenue than about forest conservation.  Because National 
Forests allow revenue generating activities they may be a more palatable way of 
expanding the region’s network of forest reserves. However, based on a 
comprehensive assessment of concessions analyzed here, Brazil should use the 
concession model conservatively before implementing it as a main strategy, and at the 
same time look for solutions for governing the extensive area of forests outside of 
protected boundaries.  
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THE ROLE OF STAKEHOLDERS IN THE TIMBER MARKET  

Brazil’s NFP is particularly puzzling given the enormous supply of timber provided 
by agricultural expansion.  Each year around 18,000 km2/year are clear-cut and 
burned in preparation for agriculture (INPE 2002). Timber can be legally harvested 
from these areas through deforestation licenses.  Even assuming modest commercial 
timber stocks on the lands that are destined for clearing (e.g. 17 m3/ha), deforestation 
alone could supply the entire Amazon timber industry at its current level of timber 
demand of approximately 30 million m3/year.   

Brazil’s Amazon forest policy should begin by focusing on the people who own or 
control the forests along the region’s major highways and who are currently the 
principal suppliers of wood to the timber industry.  For instance, since 1996, 200,000 
families were settled in the Amazon (INCRA 2001) on 190,000 km2 of land. These 
farmers alone could sustain the timber industry with raw material for several years to 
come.  The immediate goal in managing the Amazon timber industry should be to 
improve the current system of timber production, involving hundreds of informal 
agreements between logging companies and farmers, to encourage equal exchange 
and on-farm investments in long-term forest management for timber and other forest 
products. 

In typical settlement projects, each farm family receives 100 hectares of land in 400 x 
2500 m parcels that are arranged in “fish-bone” patterns, side-by-side along secondary 
access roads. According to the Brazilian law, each family can convert up to 20% of 
the land in their parcel to agriculture and cattle pastures and the rest of the 80% of the 
area is part of the legal forest reserve. Timber can be sold from forests that are 
destined for clearing (through deforestation licenses) and from each property’s “legal 
reserve” (the remaining 80%) through a management plan approved by IBAMA, the 
federal environmental regulation agency. 

Timber deals between logging companies and small-scale farmers (smallholders) are 
mutually beneficial. For loggers, these deals provide timber at low or non-existent 
stumpage fees; the forests are easily accessible because of the settlement’s road 
network; and the timber mill’s production system is legalized by smallholders’ 
deforestation license.  Small-holders, in turn, often receive money for the sale of 
timber from their land, improvements in their road network, and occasional rides into 
urban centers on logging trucks.  

The flow of these benefits is often skewed towards the timber industry, however.  
Smallholders have little experience in timber sales and often fall victim to fraud in 
sale agreements.   Payments for harvested trees are often never made (Marina 
Campos, pers. comm., based on interviews along the Transamazon highway), and 
prices are often below the rates paid to larger landholders (Mattos et al 1994). Farmers 
also have little control over the harvest operation; logging crews often remove more 
timber than was negotiated and cause severe damages to the forest.  
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FAIR DEALS BETWEEN LOGGING COMPANIES AND SMALLHOLDERS 

Important real-life experiments demonstrate the potential for moving beyond the 
current skewed relationship between loggers and farmers towards one of equal 
exchange.  We have been following an interesting spontaneous experiment between a 
small logging company and small holders with the perspective that it could be 
expanded to include a large number of families.  In 2001, in response to invitations 
from farmers of agricultural settlement projects, a small logging company operating 
close to the city of Santarém has put in practice a replicable model of fair exchange 
that provides each farm family with legal title to their land, a network of roads, a 
property-level forest management plan, and an average of $1,5004 for the sale of a 
portion of their timber to the logging company.  Thus far, six communities with a total 
forest area of 32,000 hectares have entered into these accords, acquiring government-
approved forest management plans in the process (Figure 2).   

During the first year of the four-year contract, the company prepares for each property 
the legal document that describes the boundaries, areas of permanent forest reserve 
(stream margins and slopes as stipulated by the forest code), and areas of clearing as 
the basis of land titles.  This document is registered with the federal colonization 
agency (INCRA).  Within 60 days of submission, the land-holder receives legal title 
to his/her land.  INCRA expedites the titling of farmers who are working with that 
company as part of a larger accord, in which the company makes roads to the 
community, as required by law.  The government provides up to $4,060 per kilometer 
of feeder road and $950 per kilometer of minor property-level road for new 
agricultural settlements (when these government funds are available). The company 
uses this money in a responsible way, greatly reducing its own costs of timber harvest 
from the community while providing the community with high-quality road access.  A 
dirt track is also blazed along the property boundary to provide logging trucks with 
access to the forest of each property, and to create a durable fire break between 
properties.  During the first year of the contract, a 100% forest inventory is also 
conducted of each individual property, mapping the position, identify, size, condition 
and market value of every tree with a diameter of at least 35 cm, and indicating the 
pre-harvest treatments and harvest strategy.  This inventory is presented to each 
family as part of their property-level forest management plan.  No money is 
exchanged between the company and the community during this first year. 

During the subsequent three years, the company harvests timber according to the 
forest management plans, paying families the fair market value for their timber.  Each 
family receives an average of $1600 for the sale of their timber during this period, and 
is left with additional timber to sell in the future.  The company recommends to 
farmers, however, that they pool a portion of their timber sales to purchase small farm 
machines (tractors, rice processors, manioc mills) that would enable them to intensify 
their agricultural production (greater yields per area) on smaller areas of land, thereby 
improving the economic feasibility of maintaining forest reserves.  The company also 
encourages the communities to commercialize non-timber forest products.  Some of 
the communities have also asked the company to construct houses and buildings using 
the money provided by INCRA for this purpose ($1,500 per property).  The resulting 

                                                 
4 The exchange rate in September, 2002, was R$3.2/US$1, and artificially high.  The values we present 
in dollars are therefore underestimates. 
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agrovilas have brick houses, a school, a health clinic, a church, and a community 
center that are unusual on the Amazon frontier because of their durability and 
attractiveness.   

The risk that farm families will transform their forests into cattle pastures continues to 
be high in the partner communities, despite the greater awareness that these families 
have of the commercial value of these forests.  Following the initial timber harvest, 
the flow of forest-based income to farm families declines sharply as their supply of 
marketable trees dwindles.  As new species come into local markets, the sale of trees 
can continue at a low level.  But the farmers may emerge from this experience more 
likely to conserve their forests—and to respect the forest code that requires that 80% 
of each property be maintained in forest.  Moreover, the families gain experience in a 
fair logging deal, which serves to defend them against exploitation by logging 
companies in the future. Therefore, the main driving force behind better accords 
between small holders and logging companies is the increased capacity of the small 
holders in doing better business.   

This “family forest” approach to timber production is easily disseminated.  
Organizations of smallholders, such as the Movimento pelo Desenvolvimento da 
Transamazônica e Xingu (Movement for the Development of the Transamazon and 
Xingu—MDTX), have already expressed interest in disseminating the family forest 
timber model among its 30,000 active members.  Both farmers and loggers require 
training in timber negotiations, and institutions are already poised to provide this 
training (e.g. the Instituto de Florestas Tropicais—Tropical Forest Institute (IFT)).  

 Several challenges remain to be addressed. For example, following the initial timber 
harvest, the flow of forest-based income to farm families declines sharply as their 
supply of marketable trees dwindles, increasing the risk that they will transform their 
forests into cattle pastures. These losses may be balanced by new species coming into 
local markets and/or by the use of non-timber products. However, these alternative 
markets may only provide a low level income compared to the first harvesting cycle 
in the absence of accompanying no development strategies for these new markets. 
Stronger incentives are also needed to reward the Amazon logging companies that 
pursue fair, ecologically sound relationships with the owners and controllers of the 
region’s forests.  Credit is not currently available to get logging companies through 
the first year of such contracts, before timber sales begin to generate revenues.  
Certification of forest management systems must quickly evolve to become cheaper, 
and to address management systems involving groups of small-scale land holders.  
And recent government success in finding and punishing the cheaters in the timber 
industry must expand. Other groups such as farmers, agro-extractivists (rubber tappers 
and nut-gatherers) and indigenous groups may also be involved in similar types of 
agreements increasing the contribution of private land and sustainable reserves in the 
economic use of the forest.  

CONCLUSION 

Brazil’s new forest policy is best viewed as an important experiment in governing the 
Amazon timber industry.  The prospect of multiplying the area of forest timber 
concessions 9,000-fold—from 3,200 hectares to 28 million hectares—is clearly 
unrealistic.  This is not to say, however, that the government should not move forward 
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with the expansion of the national forest system.  National forests could be the most 
effective way of expanding the region’s network of forest reserves, even if they are 
never turned over to the timber industry through concessions.  National forests may be 
best used to restrict the advance of the agricultural and logging frontier into fragile 
forests, which is under imminent threat from loggers and land speculators.  National 
forests may be more acceptable than biological reserves to local Amazon governments 
who are concerned more about jobs and revenue than about forest conservation 
because they allow economic activities. 

In addition to the direct social benefits to the rural pool that legal agreements provide, 
it could also provide a sustainable source of timber large enough to sustain the entire 
industry.  With sufficient numbers of agricultural communities and land holders of 
medium-sized properties defending and managing their forests as they intensify 
agricultural production on small portions of their properties, the timber industry 
would gain an important source of legal timber for the indefinite future.  Also, once 
the landowner knows what species may be found in their land (through the 
management plan), new sources of forest income from non-timber products may be 
develop.  

The 190,000 km2 of agricultural settlements that have been created since 1996, for 
example, could supply the industry with approximately eight years of timber.  There 
are 450,000 km2 of forest still standing within 50 km of the region’s paved highways, 
(some of which has already been logged).  This accessible forest area will double as 
additional roads are paved (Nepstad et al. 2001).  A central goal of forest policy 
should be to ensure that most of this forest is brought into legitimate management 
systems to provide a perpetual flow of benefits to both land holders and the timber 
industry.   
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ANNEXES  

Figure 1. Extensive cattle ranching, slash and burn agriculture and logging contribute to forest impoverishment in Brazilian Amazonia. Disturbed 
ecosystems (e.g. pastures, agricultural fields, and secondary forests) inhibit rainfall because they release less water to the atmosphere. Logged forests 
become more flammable due to reductions in canopy leaf area and increases in fuel loads on the floor. Once burned, the probability of the same 
forest burning again increases substantially, resulting in a positive feedback cycle. 
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Figure 2. New synergisms between timber companies and small holders- working towards more equitable agreements 
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