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Submission by the Center of International Forestry Research (CIFOR) 
to the UNFCCC 

 
Issues relating to reducing emissions from deforestation 

 in developing countries 
 

 
In accordance with the conclusions of the Conference of the Parties at its eleventh session on 
agenda item 6 (FCCC/CP/2005/L.2), the Center for International Forestry Research (CIFOR) 
submits relevant information “on issues relating to reducing emissions from deforestation in 
developing countries, focusing on relevant scientific, technical and methodological issues, 
and the exchange of relevant information and experiences, including policy approaches and 
positive incentives”. 
 
0. Presentation 
 
The Center for International Forestry Research (CIFOR) welcomes this opportunity to share 
some of its relevant research and information from other sources on the topic of deforestation.  
CIFOR is an international research and global knowledge institution that forms part of the 
Consultative Group on International Agricultural Research (CGIAR).  The work of CIFOR is 
focused on producing research relevant to conserving forests and improving the livelihoods of 
people in the tropics.  It employs over 150 staff at its headquarters in Bogor, Indonesia and at 
its regional offices in Brazil, Cameroon and Zimbabwe.   
 
The present submission illustrates that deforestation derives from various reasons, most of 
which belong to activities outside the forest sector.  Understanding these reasons is crucial to 
identify proper incentives to curb deforestation, while at the same time benefit people whose 
livelihoods depend on forests.  Forests provide a number of valuable goods and services to 
society, however, the returns from alternative land uses and the lack of remuneration for 
forests’ intangible benefits sets these ecosystems at disadvantage and promotes deforestation.   
 
The present submissions is organised as follows: 
 
• Scientific and technical aspects related to methodological issues 
• Some figures on deforestation 
• A summary of the causes of deforestation 
• Incentives to curb deforestation and some policy recommendations 
• Concluding remarks 
 
1.  Scientific and technical aspects related to methodological issues 
 
Compensating reduced emissions from deforestation in developing countries requires the 
development of methodologies that are standardized, widely accepted, credible, and 
scientifically sound.  Such methodologies should be cost-effective to attract wide participation 
of countries harboring significant amount of forested area storing carbon in the biomass. 
 
Remotely sensed forest cover and its changes combined with robust verification and ground 
truthing of forest types and the associated carbon stocks are the most feasible techniques to 
monitor emission from deforestation.  Once the choice of sensor’s resolutions and verification 
procedures are standardized, the methodologies would to guarantee the transparency, 
consistency and continuity of data acquisition and processing throughout the commitment 
period. 
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Baseline and leakage 
 
A number of country-wide and project-based assessments were generally available during the 
decade of 19901.  These may be used to reconstruct historical deforestation rates, which later 
may be used as baseline or national target as proposed by Santilli2.  In the absence of remote 
sensing data, aggregated statistical data on forest area and its changes should be treated 
cautiously. 
 
The development of national targets or caps will eventually solve the issue of national 
leakage.  The concept of setting a cap is similar to that of the emission reduction target in 
Annex I countries. Changes in forest area and the associated carbon stocks monitored with 
acceptable degree of accuracy will be compared against the target to calculate emissions 
reduction due to deforestation. 
 
Monitoring and Verification 
 
Monitoring of forest area and estimation of carbon stocks should be carried out within 
acceptable interval allowing the detection of changes (for details, see e.g. Good Practice 
Guidance published by IPCC in 2003)3.  This should also allow countries to optimize the 
costs of monitoring and verification. 
 
Wall-to-wall mapping of forest cover should be carried out using moderate spatial resolution 
sensors.  However, verification and validation are needed when hierarchical sampling scheme 
using higher resolution of sensors is adopted to assess deforestation hotspots and forest 
degradation.  Ground survey to verify forest classes and their carbon stocks can be carried out 
at regular basis.  
 
Forest degradation may not be considered as deforestation.  It takes the form of e.g. large 
canopy gaps, fragmentation, active fire, and burned area. Logging is one of the main causes 
affecting forest degradation.  In the context of deforestation avoidance, forest degradation can 
be defined as a partial loss of biomass due to logging or other removal of biomass. Forest 
degradation can not be detected by moderate and low resolution sensors.  Quantification of 
forest degradation requires further development of methods and standards. 
 
Addressing deforestation, however, is not mere monitoring and estimation of forest and 
carbon loss.  It is highly relevant to understand the direct and underlying causes of 
deforestation as described below.  Taking this step will allow Parties to develop options on 
how the implementation of policies and measures related to avoiding deforestation will 
promote positive incentives. 
 
 
2. A brief look at current deforestation rates 
 
Deforestation is one of the main drivers for global environmental change.  High rates of 
tropical deforestation have severe consequences for climate change, loss of biodiversity, 

                                                 
1 Defries, R., Asner, G., Achard, F., Justice, C., Laporte, NT., Price, K., Small, C, and Townshend, J.  
Monitoring Tropical Deforestation For Emerging Carbon Markets.  In: P. Moutinho and  S. 
Schwartzman (eds.), Tropical Deforestation and Climate Change.  IPM and Environmental Defense. 
 
2 Santilli, M., P. Moutinho, S. Schwartzman, D. C. Nepstad, L. M. Curran, and C. A. Nobre. 2005. 
Tropical deforestation and the Kyoto Protocol: an editorial essay. Climatic Change 71:267–276. 
 
3 IPCC. 2003.  Good Practice Guidance for Land-use, Land-use Change and Forestry.  IPCC and IGES 
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reduced timber supply, flooding, siltation, soil degradation and threats to the livelihoods and 
cultural integrity of forest-dependent people.  
 
People use the term “deforestation” quite variably, so it is important to have a precise 
definition4. The Food and Agriculture Organisation of the United Nations (FAO) includes two 
different dimensions in defining deforestation. First, according to usage, deforestation is 
defined as the conversion of forest land to another land use; second, according to crown 
cover, deforestation is the long-term reduction of this parameter below a 10% threshold.  
However, both approaches can present some problems at the time of assessing deforestation 
on the ground: while the first further requires a definition for forest, the second implies an 
arbitrary threshold. Wunder5 illustrates how choices with regards to spatial resolution, sample 
size and time scale may lead to considerable differences in the estimations. Despite the 
arbitrariness of choice, whenever rates of deforestation are estimated using consistent 
methods applied to all regions and time periods, the problem is considerably reduced.   
 
Latest figures on deforestation can be found in the Global Forest Resources Assessment (FRA 
2005)6.  FAO estimates that current global area of forests is less than 4 billion hectares (about 
30% of the land area) 7, unevenly distributed in the globe, as illustrated in the following table 
(Source: copied from FAO, FRA 2005: 18):   
 

 
 

                                                 
4 A definition for deforestation is in place for the Kyoto Protocol, which applies to Articles 3.3, 3.4 and 
12.  It follows a usage approach, together with a definition for forest that is determined through three 
parameters: tree height, canopy cover and minimum area.  Parties have some flexibility to set these 
parameters. 
5 Wunder, S.  No date.  Forests without trees?  A note on problematic forest definitions and change 
assessments.  Center for International Forestry Research. 
6 Food and Agriculture Organisation of the United Nations (FAO), 2005, Global Forest Resource 
Assessment 2005: progress toward sustainable forest management, FAO Forestry Paper 147, Rome, 
FAO.  
7 Forest is defined as: Land of more than 0.5 hectares with trees higher than 5 metres and a canopy 
cover of more than 10 percent, or trees able to reach these thresholds in situ. It does not include land 
that is predominantly under agricultural or urban land use. Forest is determined both by the presence of 
trees and the absence of other predominant land uses. The trees should be able to reach a minimum 
height of 5 metres (m) in situ.  



 4

The global forest resources assessment affirms that deforestation continues at alarming rates.  
Latest figures show that 13 million hectares are lost annually, accounting to a net loss of 7.3 
million hectares per year for the period 2000-2005.  It should be noted, however, that this 
figure implies a decrease from the period 1990-2000, whose average deforestation was 8.9 
million hectares per year.   
 
Highest deforestation occurred in South America, with 4.3 million hectares per year, followed 
by Africa with 4 million hectares per year.  The following table from FRA 2005 illustrates 
differences in deforestation rates across regions (Source: copied from FAO, FRA 2005: 20): 
 

 
 
 

3. Why does deforestation happen? 
 
As explained above, deforestation occurs when forest cover decreases below the 10% canopy 
cover threshold. Note that a selective logging operation does usually not reduce canopy cover 
so much, so predatory logging causes forest degradation, not deforestation. Deforestation is 
normally a more drastic land use change. It will often happen through the felling of trees and 
conversion to alternative land uses, predominantly agriculture. But deforestation can also be 
achieved through repeated burning, clearance of land for open-pit mining, urban sprawl, or 
road building. Forest degradation and deforestation happen because those engaging in these 
actions perceive a private, direct and tangible benefit from doing so.  
 
Behind the simple act of forest clearing lies an intricate set of social, economic and political 
realities, which make deforestation a multi-dimensional phenomenon.  Moreover, most of the 
causes do not operate at the forest level, but originate from sectors such as agriculture, 
infrastructure development and others. Activities outside the forest sector usually contribute 
much more to deforestation than predatory forestry. Furthermore, the multi-dimensional 
causal factors can differ much across countries, making it hard to generalize. . 
 
Deforestation causes operate at two different levels: factors that are directly linked to the act 
of clearing land (direct or proximate causes), versus background societal factors that drive 
these direct causes (underlying causes). Another distinction is between deforestation causes 
in the forest sector itself (intrasectoral) versus factors originating from other activities (extra-
sectoral factors) (Contreras Hermosilla 2000). As an example, think of an urban income boom 
that raises the demand for meat, paper and housing construction. This boom boosts demand 
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for pastures, pulp and timber for construction. All three exert pressures for forest degradation 
and deforestation. The urban income boom acts as the "underlying cause", but it triggers one 
direct “extra-sectoral” cause (the expansion of cattle ranching) and two direct "intra-sectoral” 
ones (forest harvest for construction timber and for pulpwood).  
 
For a long time, researchers debated whether deforestation was best explained by single 
causation (blaming one single factor, e.g. shifting cultivation) or multiple causation models 
(suggesting a combination of factors at different levels). Today, some consensus has been 
reached that deforestation usually results from a combination of factors. Direct and 
underlying causes of deforestation interact in complex and variable ways. For example, 
Wunder and Sunderlin8 illustrate how oil booms may affect deforestation in opposed ways: 
while wealth from oil can lead to forest protection due to mainly the decline of agricultural 
competitiveness, this same wealth can have the opposite effect when it is used predominantly 
for road building, frontier expansion and transport subsidies. Variable macroeconomic policy 
responses can thus have a key role in determining differential forest-cover impacts.    
 
From analysis of deforestation patterns in 152 countries, Geist and Lambin9 suggested three 
dominant proximate causes of deforestation (infrastructure extension, agricultural expansion   
wood extraction), which interact with five principal underlying factors (demographic, 
economic, technological, policy and cultural variables). Biophysical, environmental and 
social events do also play a role in triggering deforestation. Their study concludes that 
deforestation is best explained by a combination of proximate and underlying causes. 
 
Direct causes of deforestation 
 
The following main direct causes of deforestation10 have been used in the literature: 
 
• Agricultural expansion: Agricultural activities clearing forestland include the 

establishment of permanent crops, shifting cultivation and cattle ranching.  The expansion 
of the agricultural frontier is usually the main cause of deforestation. Factors affecting the 
decision to convert forestland include environmental conditions (for example, forests in 
areas with good drainage are more likely to be converted into agriculture), agricultural 
practices, wages (higher wages, more labour costs of forest clearing, and thus less 
deforestation) and prices for agricultural outputs (higher price, more profitable 
production, and thus more clearing). Angelsen and Kaimowitz11 conclude that agricultural 
expansion is the main cause for deforestation, highlighting the Latin American cases of 
beef production in Central America and soy bean in Brazil.   

• Wood extraction: Intra-sectoral deforestation causes are mainly clear-cutting for 
pulpwood and for fuelwood (incl. charcoal). Logging does not directly trigger 
deforestation as practices do not change land use, only degrade forest resources. 
However, this degradation and dry debris can sometimes promote repeated fires that lead 
to deforestation. Moreover, the building of roads to transport timber can indirectly 
facilitate access for settlers who convert the land (see box 1). Factors that affect the 
trajectory of logging include timber prices, road building, labour costs, consumer 
preferences and institutional frameworks (for example, concession schemes and timber 

                                                 
8 Wunder, S. and Sunderlin, W.  Oil, Macroeconomics, and Forests: assessing the linkages.  The World 
Bank Research Observer Vol. 19 No. 2.    
9 Geist, H. and Lambin E.  2002.  Proximate Causes and Underlying Driving Forces of Tropical 
Deforestation.  Bioscience 52 (2): 143-150p.  See also Contreras-Hermosilla (2000).  The underlying 
causes of deforestation.  Center for International Forestry Research, Ocasional Paper No. 30.  Bogor, 
Indonesia 
10 Sometimes these are also referred to as “sources of deforestation”.  
11 Kaimowitz, D. and Angelsen, A.  1998.  Economic models of tropical deforestation: A review.  
Center for International Forestry Research.  Bogor, Indonesia. 
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certification). According to Angelsen and Kaimowitz12, logging has mainly led to  
deforestation in Southeast Asia, whereas unsustainable fuelwood extraction primarily 
occurs in the drier parts of Sub-Saharan Africa. 

• Infrastructure expansion & others: Finally, forests can also be cleared to construct roads, 
settlements, public services, pipelines, open-pit mines, hydro-electric dams, etc.  By far, 
road construction and improvement is the infrastructure development that most 
contributes most to deforestation, not through the direct space they occupy but through 
their reduction of transport costs enabling productive activities in remote areas and 
promote the conversion of forests. Ecuador is one example where road building has been 
a prime driver.13 

 
Box 1. Logging and deforestation 
 
It is crucial to understand the links between logging, road construction and 
deforestation. Logging can lead to deforestation by promoting immigration 
and land colonisation when the following conditions coincide:14  
 
• Construction of roads open up access to new forestland 
• Forests tenure and extractive regulation are poorly enforced 
• There is a large inflow of immigrants, due to demographic and poverty- 

push factors in the migrant-sending areas. 
 
As stated above, direct causes of deforestation differ much across countries, obeying to 
broader patterns (see next section), as illustrated by Geist and Lambin (2002): 
 

 
 
Underlying causes of deforestation 
 
Over the last decade, the strong effects of between macroeconomics and policies on 
deforestation and forest degradation have been amply documented. In some cases, policies to 
control underlying causes of deforestation may be possible, but in most cases these factors 
follow broader economic interests that have higher priority to policy makers than 
deforestation. Hence, analysis of these effects can mainly serve to predict arising pressures on 
forests, and possibly take safeguards to counteract them. Main factors are:    
 

                                                 
12 See footnote 4. 
13 Wunder S. 2000. The economics of deforestation. The example of Ecuador, Macmillan, St.Antony’s 
Series, Houndmills (UK), pp.262. 
14 Kaimowitz et al. 1998. 
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• Macroeconomic factors and market forces:  Actors responding to market forces will often 
clear land to accommodate higher demand. Economic growth may increase deforestation 
at early economic development stages (forests making room for agricultural commodity 
production) while reducing it in later stages agricultural production becomes more 
concentrated, service sectors increase their share in the economy, and the demand for 
forest products and services rises. Other macroeconomic factors with significant potential 
to impact deforestation include external debt, foreign exchange-rate policy, and trade 
policies (protectionism versus liberalisation) of sectors linked to deforestation  (mainly 
agriculture and cattle ranching) and forest degradation (mainly timber). A review made by 
Wunder and Verbist15 indicates that rise in agricultural area is the main economic factor 
underlying deforestation. Rising agricultural output prices and reduced inputs prices act in 
a similar way in making agricultural production more profitable and expanding it. See 
box 2 for a list of policy factors de facto promoting deforestation.  

• Policy, institutions and political decisions:  The capacity of forestry institutions, including 
the ability to enforce the law and contain corruption, can reduce deforestation – although 
the political will is also key. Deforestation can happen as a consequence of undefined 
property rights, including system that rewards deforestation with tenure establishment. 
Other factors such as ineffective agrarian and environmental policies, marginalization of 
civil society groups in the design and execution of policies and ambiguous forest policies 
can also play a role.  

 
Box 2. Macro-economic policies that promote deforestation 
 
• Repeated currency devaluation, by making agricultural expansion more profitable; 
• Drastic austerity adjustment packages curtailing the urban economy, as they drive 

people back to the agricultural frontier; 
• Trade policies that protect land-extensive and timber sectors from imported 

substitutes, as they pose more pressure on land development to meet local demand; 
• Gasoline and transport subsidies, as they facilitate remote timber extraction or land 

development more profitable; 
• Population resettlement programs; those that “bring people without land to land 

without people” 
• Land colonization support programs and heavy investments in agricultural frontier 

areas, as they induce people to go/ to stay in frontier areas and clear forests 
• Lack of family planning policies, as increased rural population is a vital long-run 

driver for deforestation 
(See Kaimowitz & Angelsen16 and Wunder17)   

 
• Demographic factors: Increasing rural population, and migration to the agricultural 

frontier increase deforestation.  An increasing population raises demand for food, thus 
requiring more land to produce (in particular, with extensification of agriculture). 

• Technological factors:  Technological improvements affect deforestation rates. Even 
more land-intensive technologies can ultimately lead the more profitable production to 
expand, i.e. extensification of agriculture at the cost of forests. However, the role of 
improved agricultural technologies on deforestation is ambiguous, since it seriously 

                                                 
15 Wunder, S. and Verbist, B.  (2003).  The impact of trade and macroeconomic policies on frontier 
deforestation.  ASBL lecture note 13.  World Agroforestry Centre, Indonesia.  
16 Kaimowitz, D. and A. Angelsen (no date).  The World Bank and Non-Forest Sector Policies that 
Affect Forests.  Centre for International Forestry Research.  Available upon request. 
17 Wunder, S. (2003). Oil wealth and the fate of the forest.  A comparative study of eight tropical 
countries. Routledge: London and New York, 432 pp. 
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depends on a series of framework variables.  Figure 1 shows the results of an in-depth 
analysis of the topic.18   

• Cultural factors: Local culture can directly affect the use given to land. For instance,  
sacred forest areas are often protected from land conversion and degradation. However, 
other cultural factors can exert pressure on forests, e.g. a “cowboy culture” in Latin 
America goes along with large meat consumption and most forest clearing is for pastures.   

 
  Figure 1.  Links between agricultural technologies and deforestation19 
 

Reduced Impact on deforestation Increased

Intensive (high) labour and capacity intensity Saving (low)

Constrained Farmer characteristics Saving (low)

Local Output market Global

Yield-increasing Technology Cost-saving

Local segmented Labour market Mobile labour (migration)

Intensive (lowland) Sectors experiencing technological change Frontier areas (upland)

Global Scale of adoption Local

Short term Time horizon of analysis Long term  
 

 
 
 
 
Forest transitions 
 
“Forest transition” describes a long-run process in which economic development drives a 
pattern of forest loss followed by forest recovery (see Rudel et al.20). Deforestation is in early 
development phases fuelled by the demand for agricultural products and related infrastructure 
development. At some stage, land clearance reaches a maximum and then declines, a 
phenomenon that is generally explained by two main factors. First, in developed regions like 
Europe or North America, better paid jobs have pulled people out of agricultural activities, 
which is also concentrated on less but high-productive land. Forest will the eventually grow 
back on abandoned agricultural lands.  Second, forest re-growth is also motivated by a 
wealthier population that demands scarce forest products (especially in Asia) and forest 
services (in Europe and the US), thus driving an increase in forest cover through plantations.   
 
4. Policy instruments and incentives for reducing deforestation rates 
 
As illustrated above, deforestation happens in the light of an intricate linkage of people’s 
behaviour, market conditions and policies (or lack of them), all exacerbated by market failure.  
Instruments to curb deforestation operate by having an effect on these factors. The present 
chapter briefly summarises available options, starting with a description of generic incentives 

                                                 
18 Angelsen and Kaimowitz (2001).  Agricultural Technologies and Tropical Deforestation.  CABI 
publishing.  Walling ford, UK.  The book presents a thorough revision of the link between 
deforestation and agricutlural technologies in several regions of the world. 
19 From Kaimowitz and Angelsen, 2001 
20 Rudel, T., Coomes, O., Moran, E., Acgard, F., Angelsen, A., Xu, J. and E. Lambin 2005).  Forest 
transitions: towards a global understanding of land use change.  Global Environmental Change 15: 23-
31.  
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and policy instruments, and a summary of policies that can be directly implemented with the 
objective of decreasing deforestation rates. 
 
4.1 Generic incentives and policy instruments 
 
A review of the literature on incentives and policy instruments to abate deforestation 
coincides in a classification distinguishing framework conditions, economic and financial 
instruments, direct regulation and property right schemes:  
 
Framework conditions: These refer to institutional incentives that enhance the capacity of 
society to act and generally create the conditions for specific policies to be effective.  Related 
incentives include: 
 
• Provision of information: to the extent that individuals make rational decisions, 

availability of information enhances the capacity to bargain and make decisions 
• Capacity and institutional building: The capacity of a government to design, implement 

and enforce policies is key to ensure their effectiveness.  Capacity needs to be nurtured at 
several levels to ensure that each of these levels (national, regional, local) is allocated an 
adequate responsibility and counts with the resources to fulfil it.  

• Public participation, in particular, local stakeholders and communities: because forest 
related policy usually targets and affects local people, their participation, interest and 
awareness is key in ensuring that policies meet their objectives and are followed   

 
Economic and financial instruments: Market failure has often been identified as the major 
pitfall in recognizing less tangible forest goods and services. Economic and financial 
incentives are instruments targeting the behaviour of individuals through price signals and by 
compensating providers for foregone profits from not converting land. Alternatives include: 
 
• Transfer payments: payment of a specific, conditional compensation for not undertaking 

an action (e.g. forest clearing).  Financial resources are usually established through funds 
which, according to specific criteria, are allocated to actors.  Examples include Payment 
for Environmental Services (PES) schemes (see Box 3)21 and debt for nature swaps. 

 
Box 3.  Payment for environmental services 
 
Payments for environmental services (PES) are part of a new and more direct 
conservation paradigm, explicitly recognizing the need to bridge the interests of 
landowners and outside beneficiaries through compensation payments.  They can be 
defined as a voluntary, conditional transaction with at least one seller, one buyer, and 
a well-defined environmental service. Conditionality – the ‘business-like principle’ 
only to pay if the service is actually delivered - is the most innovative feature of PES. 
Most PES are found in developed countries, and the majority of these are state-run, 
rather than private-sector schemes.  Four environmental services from forests are 
likely to be targeted by PES: carbon sequestration and storage, biodiversity 
conservation, watershed protection and landscape beauty. 

 
 
• Other market based approaches: These directly influence the behaviour of actors through 

price signals. They provide incentives for good behaviours (subsidies) and disincentives 
for undesired ones (taxes). An example would be the taxing of agricultural commodities 
that clear forest. An alternative to taxes is permit trading, by which a fixed quantity of, for 
example, greenhouse gases is established and stakeholders are allowed to trade. Another 

                                                 
21 Extracted from Wunder, S. 2005. Payments for environmental services: some nuts and bolts. CIFOR 
Occasional Paper #42, Bogor, Indonesia, pp. 24. 
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set of market incentives do not send price signals but create competitive advantage to 
“value added” products through certification schemes. Products that avoid deforestation 
can gain market advantages (eco-premium), depending on consumer preferences . 

• Private/public investment flows: They refer to schemes that make financial resources 
available to land holders through, for example, microfinance schemes. Such schemes 
could be used, for example, to give incentives to activities that do not clear forest, such as 
the intensification of agriculture or alternative income generating activities. 

 
Direct regulation: This is usually referred to as “command and control” and it refers to the 
implementation of laws steering the behaviour of actors. Direct regulation is the most 
common form of environmental policy and land-use planning. It directly addresses land 
conversion by making such action illegal.  However, its effectiveness strongly depends on the 
ability of a government to enforce laws and to penalize non-compliance. Examples include 
the establishment of national parks, logging bans and land-use zoning. 
 
Enhancement of property rights: Land tenure regimes and property rights can have strong 
implications for the way land is used.  Economists argue that well defined property rights are 
essential to realize the private benefits from the use of natural forests. In addition, well 
defined property rights provide long-term certainty that could help sustainably manage forests 
and prevent land speculation.   
 
4.2 Policies to reduce inappropriate deforestation 
 
Kaimowitz, Byron and Sunderlin22 undertook a thorough analysis of policies to abate 
deforestation.  Their analysis concluded that the following types of policies can influence 
deforestation rates:   
 
• Regulating the prices and demand for tropical agricultural and forestry products; 
• Making production associated with deforestation more costly and risky; 
• Curbing land speculation;  
• Increasing the profitability of maintaining forests; and 
• Increasing the opportunity costs of capital and labour used in forest clearing 
 
The paper also establishes a normative distinction between appropriate and inappropriate 
deforestation, which derives from the fact that some forest clearance supports development 
objectives whenever forests provide low utility to users, while other land uses provide higher 
and/or longer lasting benefits. Inappropriate deforestation occurs in lands that are less suitable 
for other land uses; lands with high biodiversity; lands with large number of forest dependent 
people or environmentally fragile areas where conversion results in negative “downstream 
effects”. However, it should in this context be noted that all deforestation is bad from a 
climate change point of view, as it releases greenhouse gases. 
 
Policies that affect prices and demand for tropical agricultural and forestry products 
 
To the extent that land clearing for agriculture causes deforestation, higher demand for 
agricultural and cattle products may promote land clearing because more land is needed for 
production. This is exemplified by the case of Central America where deforestation is linked 
closely to beef production. Policies to influence demand for these goods include those that 
affect income, relative prices, consumer preferences and trade. However, such policies are 

                                                 
22 Kaimowitz, D., Byron, N. & Sunderlin, W. 1998. Public policies to reduce inappropriate 
deforestation. In E. Lutz, ed. Agriculture and the environment: perspectives on sustainable rural 
development, p.303-322. Washington, DC, USA, World Bank. 
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blunt instruments that are difficult to target to deforestation reduction, and are thus likely to 
have strong negative side effects on human welfare and livelihoods. Related policies are: 
 

 
 
Policies that make production associated with deforestation more costly and risky 
 
An alternative to affecting demand for tropical products that require land clearance is to target 
the proper production activities, by making them more risky and costly.  From an economic 
perspective, this implies the internationalization of negative environmental impacts associated 
with the conversion of forests. In most cases, related policies include the elimination of 
subsidies and other price distorting policies from the past, which have artificially raised the 
returns from, for example, agriculture or favoured colonization. 
 
For example, government policies that promote the intensification of agriculture tend to 
decrease deforestation rates and vice-versa.  On the other hand, the effect of eliminating 
subsidies depends on whether the subsidy is favouring or not the extensification of 
agriculture; however, elimination of subsidies alone is not sufficient to slow deforestation as 
can be witnessed by the cases of Brazil and Central America, where deforestation was 
temporarily reduced but later boomed again, even after subsidies were eliminated (see Box 4). 
 
 
 

Box 4.  Which underlying causes: policies or markets?  
 
Kaimowitz23 revisited the effect of renounced cattle credit subsidies and other policies 
on deforestation in the Amazon.  After the removal of some subsidies for agricultural 
activities, deforestation declined between 1987 and 1991.  However, it steadily rose 
again in the 1990s as logging became more intensive and agriculture and cattle 
ranching proved to be profitable, even without subsidies. In some instances, securing 
land titles could facilitate farmers’ credits to implement activities that increase 
deforestation. These findings suggest that policies to halt deforestation only work if 
the true underlying causes of deforestation are understood and addressed. 

 
 
With regards to logging, policies could be set to increase stumpage charges and reducing a 
number of subsidies, but are often seen as against the promotion of forest investment. There 
are importance issues relating to the financial due diligence of the forestry sector, i.e. the ease 
some Asian pulp and paper companies have had in the past in obtaining loans for non-
sustainable operations that converted rich natural forests in wood chips. Many companies 
underplayed the risks, defaulted on their loans, and effectively passed on the risk related to 

                                                 
23 Kaimowitz, D. (2002).  Amazon deforestation revisited.  Latin American Research Review 37(2): 
221-235. 
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their ample deforestation activities to the international banking community. Increased due 
diligence can hopefully avoid these scenarios in the future.      
 
Finally, other policies within this class include those that affect infrastructure development 
given the link between road construction and land clearance. It is argued that such policies 
should, rather than targeting the costs of land clearing, be more of a “command and control” 
nature that regulate the better selection of sites for infrastructure.    
 
The following table provides a brief analysis of these ploicies: 

 
 
Policies that discourage forest clearing to establish property rights 
 
In some countries, property rights to land depend on whether the land is used or not and, thus 
continuous clearance of forests is employed as proof of “active use” to secure land tenure and 
avoid expropriation. Delinking forest clearing from land tenure is thus a crucial first step, 
eliminating a perverse incentive. Related steps applied in some countries have been, for 
instance, to apply lower taxes on lands where forest is conserved. An innovative form of 
policy is also the establishment of common property regimes used to sustainably manage 
forest and combat land speculation, as used for instance in the Brazilian extractive reserves. 
The following table provides a brief analysis of such policies: 
 

 
 
Policies that increase the profitability of maintaining forests 
 
These policies have the objective to increase the profitability of activities such as forest 
conservation and sustainable forest management. Some options include recognizing goods 
and services provided by forests to society through the establishment of, for example, transfer 
payments. Others encourage logging activities that are less damaging through, for example, 
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environmental requirements for logging concessions, timber certification and marketing of 
non-timber forest products. International frameworks support these policies and are 
considered under international efforts such as ITTO, CBD and the UNFCCC. The following 
table provides a brief summary of these policies. 
 

 
 
Policies relating to opportunity costs of capital and labour 
 
Because labour and capital are major factors for forest clearance, increasing opportunity costs 
of these could lead to decreased deforestation: if production factors can be employed more 
effectively elsewhere, they will be drawn away from the forest margins and deforestation will 
slow down. In practice, the most important factors here is labour being drawn to booming 
urban sectors; CIFOR work particularly in Cameroon has shown that this type of urban labour 
absorption can be an effective pathway to halt poverty. The following table provides a brief 
analysis of these policies 
 

 
 
Experiences so far with these policies are mixed, but it seems clear that governments will 
have to apply a mix of measures crafted to local conditions, and that there often will be “hard 
trade-offs” between conservation and development objectives, at different scales. For 
instance, the most powerful causal factor triggering deforestation is new road construction, 
but .at the same time this is also an important driver for local development: many remote 
communities have a new road as top of their priority list. Kaimowitz et al. (1998) suggest that 
principal government reforms to slow down tropical deforestation could realistically include: 
 
• Eliminate subsidies for agriculture, ranching, and other land uses causing deforestation.   
• Eliminate legal requirements to clear forests as a basis for claiming ownership of the land. 
• Reform forest industry concessions and licences so that they set incentives for longer term 

sustainable forest management. 
• Devolving land tenure and forestland decision making to those whose livelihoods are 

directly linked to the quality and quantity of tropical forests. 
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• Encourage voluntary market differentiation so that consumers can discriminate positively 
toward products that are sustainably produced and penalize those that cause deforestation. 

• Facilitate the recognition of forest environmental services, and make sure these are being 
paid for by the users to the providers of services. 

 
Based on his study of eight tropical oil countries, Wunder (2003, op.cit.) proposes some 
additional measures: 
 
• Reconsider trade-offs between livelihood gains and environmental loss of investments at 

the agricultural frontier (roads, schools, extension services) that likely attract migrants,   
• Reconsider trade-offs in government budgetary allocations: supporting colonization 

agencies and cattle improvement programs may accelerate forest loss; more funding for 
forestry regulation and national parks may slow it down 

• Keep in mind, and possibly reconsider, the forest-cover and –quality effects of key 
macroeconomic policies, such as: 

 
- Reduce expenditure on road building, or even ban it, near priority conservation 

areas – try to intensify production instead in already opened-up areas; 
- Reduce fossil fuel and transport-cost subsidies; 
- Take into consideration the often powerful effects of sharp currency devaluation 

of increasing agricultural production and area;  
- Avoid giving generous logging concessions that favour over-expansion of non-

sustainable, short-term timber-extraction practices   
- Stop the import protection of land-extensive sectors (especially livestock) 
 

 
5. Concluding remarks 
 
Deforestation is a complex phenomenon that results from an intricate relation between social, 
economic, environmental and political realities. It is thus difficult to generalize on the precise 
causes of deforestation and propose generally appropriate responses for its reduction. On the 
other hand, deforestation is also inherently simple: land is being cleared for alternative uses 
by a person who can usually get a better economic return by doing so. Any plan to reduce or 
halt deforestation at any level of aggregation has to somehow address this basic fact.    
 
• There is seldom a one-size-fits-all solution: Different regions feature different underlying 

and proximate deforestation causes, thus calling for differential responses.  
• A first step towards decreasing deforestation rates is to eliminate existing policies and 

other institutions that favour inappropriate deforestation (stop “lose-lose scenarios”). 
• Links between deforestation and poverty are variable, but often there are hard trade-offs 

(“win-lose” or “lose-win”) between halting deforestation and improved livelihoods. Some 
integrated approach to bridge these trade-offs is necessary to be effective in reducing 
deforestation and the greenhouse gas emissions it causes. 

• It is a challenge to design incentives that link global environmental concerns like 
greenhouse gas emissions to national and local level interests. Payment for environmental 
services (PES) is a promising mechanism to that respect. 

• The development of monitoring methodologies requires standardized procedures.  
International remote sensing community should be consulted and mobilized to develop 
the standard.  It should be noted that not many developing nations have the capacity to 
operationalize the procedures in timely manner.  It is imperative that such capacity should 
be build at national level. 
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