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Introduction  

 

Forests are more than just wood from trees. Forests are part of our own lives since they provide a 

wide range of critical environmental functions - habitats for plants and animal and reservoirs for 

water and carbon dioxide sequestration. Forests also provide recreational places for relaxation and 

rest.  Other significant values of the forests include cultural, religious and aesthetic functions. The 

role of forests in carbon sequestration as a result of photosynthesis is important in the global carbon 

cycle since carbon stored in forest biomass, deadwood, litter and soil is altogether estimated at 

roughly 50 percent more than the amount of carbon in the atmosphere. 

 

Wood is more than just the tree. Wood is a valuable renewable resource and CO2 neutral. 

Traditionally the importance of wood is recognized as it provides a wide range of wood products. 

The benefits from these products are expanding since about half of the dry-weight of wood product 

is carbon and wood products store carbon til the end of their service life. These products act as long-

term reservoirs of carbon for decades. The residues generated during the manufacturing and 

processing of wood products can be used in several ways, including replacing fossil fuels to 

generate energy. From the environmental perspective, wood products have important advantages 

over alternative building materials such as aluminium, cement and plastic products which require 

more energy inputs, usually from fossil fuels, for their manufacturing compared to most wood 

products. 

  

In view of the important role of forests and wood in carbon sequestration and storage, they can 

contribute to solving climate change related problems. Conversely, deforestation and degradation of 

forests can have a wide range of detrimental effects on climate change and biodiversity conservation. 

Therefore, enhancing carbon sinks by tree planting and using more wood can contribute 

substantially to efforts in mitigating climate change.  Indeed, trees are an important part of the 

solution to many environmental problems, as pointed out by Patrick Moore in his initiative entitled 

“Trees are the answers (Box 1)”   
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Unfortunately, deforestation is continuing in many parts of the tropics although they are critical 

especially in biodiversity conservation and carbon sequestration which could be considered as a 

global commodity. If we want to reverse and slow down the rate of deforestation in the tropics, what 

would be the priority actions and how would deforestation effectively be addressed? This question is 

not new and dates back to the 1970’s.  Considering the fact that deforestation is a major source of 

GHG emissions in most developing countries, this paper introduces key issues relating to reducing 

emissions from deforestation based on a general overview of deforestation in the tropics drawn from 

the experiences of ITTO.  

 

 

 

 

Tropical Forests and Deforestation  

 

The world has some 4 billion hectares of forests, covering about 30 percent of the world’s land area 

(FAO 2007). Out of this, tropical rainforests account for only about 6 per cent of the world’s land 

surface in the equatorial and tropical regions. Figure 1 shows the distribution of global forests in 

relation to three other categories - other wooded land, other land and water.  In general, forest cover 

maps can be used to monitor sustainability of forest ecosystems, and estimate forest biomass by 

country, ecological zone, climate region, and other terrestrial characteristics. Forests are generally 

categorized as follows (http://www.na.unep.net/publications/selected/Introduction.pdf): 

 

• Boreal Coniferous Forests in the cold regions of high latitudes.  

• Broadleaved Deciduous Forests of Eastern North America, Western Europe, and Eastern 

Asia in the humid temperate zone are.  

• Sub-Tropical Dry Forests in the Mediterranean, with mild and humid winters and hot dry 

summers. 

• Tropical Dry Forests in tropical regions, most commonly in Africa, with pronounced dry 

seasons.  

• Tropical Rainforests in the equatorial zones where the climate is hot and humid 

throughout the year.  

Box 1. Trees are the Answer 
 
Trees are the answer to a lot of questions about our future. These include: How can we advance to a more 

sustainable economy based on renewable fuels and materials? How can we improve literacy and sanitation 

in developing countries while reversing deforestation and protecting wildlife at the same time? How can we 

pull carbon out of the atmosphere and reduce the amount of greenhouse gases emissions, carbon dioxide in 

particular? How can we increase the amount of land that will support a greater diversity of species? How 

can we help prevent soil erosion and provide clean air and water? How can we make this world more 

beautiful and green? The answer is, by growing more trees and then using more wood, both as a substitute 

for non-renewable fossil fuels and materials such as steel, concrete and plastic, and as paper products for 

printing, packaging and sanitation.   

(Source: http://www. greenspirit.com/trees_answer.cfm?msid=30&page=1 
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• Mountain Forests often containing local endemic ecosystems that differ from the 

lowlands that surround them.  

• Mangrove Forests along the tropical and subtropical coasts.  

 

 

Figure 1: Global forest cover 

 

Source: FAO 2006  

 

There is a large variation among tropical forests in terms of structure, diversity, species composition 

and other functional aspects.  Many attempts have been made to produce global classifications of 

vegetation. For instance, the study entitled State of the World’s Forests 2005, by the Food and 

Agriculture Organization of the United Nations (FAO) distinguishes 11 ecological zones in the 

tropics. These are: tropical rain forests; tropical moist deciduous forests; tropical dry forests; tropical 

scrubland; tropical desert; tropical mountain system; sub-tropical humid forests; sub-tropical dry 

forests; subtropical steppe; sub-tropical desert; and sub-tropical montane (Poore 2003). 

 

Due to the diversity of tropical forests brought by local differences in climate, geology, landform 

and soil, the best use of these resources has been promoted through a better understanding of their 

ecological characteristics. Tropical dry forests, for instance, are rich in valuable timber species like 

teak (Tectona grandis) which is also being grown in plantations in more than 36 countries across the 

tropics although its natural occurrence is limited to India, Laos, Myanmar and Thailand. For the 

purpose of managing biological diversity, it is necessary to have some knowledge of the actual 

species present in each forest type (Poore 2003). 
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According to the Forest Resources Assessment of 2005 by FAO (FAO 2006), over a period of 15 

years from 1990 to 2000, the world lost 8.9 million hectares of its total forest area per year, an 

average decrease of some 0.2 percent per year. From 2000 to 2005, the net forest loss remained at 

7.3 million hectares per year or 20,000 ha per day.  About half of the 4 billion hectares of global 

forests is situated in developing countries in the tropics and sub-tropics. Deforestation, due mainly 

to conversion of forests to agricultural land, continues at an average rate of 11.3 million hectares of 

forest loss per annum between 1990 and 2005 (based on 78 tropical countries), which corresponds to 

a pan tropical annual deforestation rate of 0.65%. Countries with the highest rate of deforestation per 

annum over the same time span were Brazil, Indonesia, Sudan, Myanmar and the Democratic 

Republic of Congo. The four countries combined account for 40% of the total tropical forest area 

and 52% of total deforestation between 1990 and 2005.  

 

For instance, the forest area in Southeast Asia was estimated at 203 million hectares in 2005, 

accounting for about 5 percent of global forest area. This sub-region experienced a net loss in forest 

area of about 2.7 million hectares annually during 200-2005. The annual average deforestation is 

highest in Indonesia at almost 1.9 million hectares, followed by Myanmar, Cambodia, the 

Philippines and Malaysia. 

 

What are the main causes of deforestation? There have been numerous discussions and researches 

on this subject. It is obvious that problems arising from deforestation in the tropics are complex. 

Among the drivers of the problem include:  

 

• Relatively low economic value of tropical forests as a land use and as a resource – 

conversion of forests into agriculture lands. Tropical forests are not sufficiently valued 

since biodiversity and other life-supporting services of tropical forests are not adequately 

remunerated by markets. The other uses of lands are more profitable. Planting oil palm, 

soy beans and other agricultural crops is often much more profitable than retaining and 

managing natural forest 

• illegal activities – illegal logging and associated trade and shifting cultivations,  

• forest fires,  

• lack of human and institutional capacity to manage forest in a sustainable way,  

• lack of law enforcement, especially within the forestry sector to combat illegal activities, 

corruption and collusion.  

 

Deforestation has been exacerbated by the lack of a sound land use plan and a complex issue of land 

rights particularly community customary rights.  

 

The Global Carbon Cycle and Emissions from Deforestation  

 

Figure 2 shows that forests are an integral part of the global carbon cycle involving the earth's 

atmosphere, fossil fuels, oceans, vegetation and soils of the earth's terrestrial ecosystems.   It is 

estimated that about 100-120 GtC is sequestrated in forests through photosynthesis and that about 
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40-50 GtC and 50-60 GtC are released through plant respiration and decay of residues.  It is 

important to note that land use is an important part of the global carbon cycle. 

 

Figure 2: The global carbon cycle. 

 

 

Source: http://www.esd.ornl.gov/iab/iab2-2.htm 

 

Figure 3 shows the greenhouse gas (GHG) emissions by various sources in 2000. The burning of 

fossil fuels is the most important source of GHG. The second largest source of GHG emissions is 

from activities related to land use, primarily tropical deforestation, forest degradation and forest fires 

which account for 18 percent of the total emissions. This is higher than the amount of emissions 

generated by the industry sector and by the transportation sector which accounts for 14 percent, 

respectively. Deforestation is, therefore, one of the most critical environmental problems facing 

developing countries today in terms of its long-term negative impact on biodiversity, loss of 

economic opportunities and increased social disparity (ITTO 2007b).  

 

Figure 3: Greenhouse gas emissions in 200 by sources 
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Source: Stern Review (2007)  

 

Forests account for almost half of the global terrestrial carbon pool (reservoir). If vegetation alone is 

considered (excluding soils), forests hold about 75% of the living carbon. The total carbon content 

of forest ecosystems in 2005 was estimated at 1,036 GtCO2 (FAO Forest Resources Assessment 

2005). The global carbon stocks have decreased from 1,097 GtCO2 in 1990 to 1,057 GtCO2 in year 

2000 and to 1,036 GtCO2 by 2005 (Table 1). From these figures, it is estimated that global annual 

emissions of 3,960 MtCO2/yr for the period 1990-2000 have risen to 4,253 MtCO2/yr in the period 

2000-2005. Changes in forest area and forest carbon content per area are intrinsically linked to 

carbon emissions and removals. Forests play an important role in the global carbon budget because 

they can either be sources or sinks of atmospheric carbon (ITTO 2007b).  

 

Table 1:  Estimates of forest area, net changes in forest area (negative numbers indicating decrease), 

carbon stock in living biomass and growing stock in 1990, 2000 and 2005  

Region 
Forest area, million 

ha Annual change, million ha/yr

Carbon stock in living biomass, 

GTCO2 

Annual emissions/uptake 

GTCO2 

Growing stock in 

2005 

  2005 1990-2000 2000-2005 1990 2000 2005 2000/90 2005/2000 million m3 

Africa  635’412 -4.4 -4 241.27 228.07 222.93 -1.3 -1.03 64’957 

Asia  571’577 -0.8 1 150.70 130.53 119.53 -2.0 -2.20 47’111 

Europe1) 1’001’394 0.9 0.7 154.00 158.03 160.97 0.4 0.59 107’264 

North and Central America705’849 -0.3 -0.3 150.33 153.63 155.47 0.3 0.37 78’582 

Oceania  206’254 -0.4 -0.4 42.53 41.80 41.80 -0.1  7’361 

South America  831.540 -3.8 -4.3 358.23 345.40 335.50 -1.3 -1.98 128’944 

Total 3’952’026 -8.9 -7.3 1’097 1’057 1’036 -4.00 -4.25 434’219 

Note 1) including whole Russian 

federation  
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Source: FAO (2006)  

 

According to the Stern Review on the Economics of Climate Change (2006), the opportunity 

cost of reducing emissions from deforestation and forest degradation in the eight tropical 

countries which account for 70% of global emissions from land use change, is estimated at 

around $5 billion per annum initially with the total protection of 6.2 million hectares annually. 

Accordingly, the average annual net cost is about $800 per hectare. The Review notes that 

curbing deforestation is a highly cost effective way of reducing greenhouse gas emissions and 

has the potential of offering significant reductions fairly and quickly. It also calls for 

international support for action in countries to prevent deforestation as soon as possible.  

 

Policy Context for Carbon Sinks and Reducing Emissions from Deforestation 

 

In the context of international policy, which are of relevance to tropical forests and carbon sinks 

include the United Nations Convention on Biological Diversity and the United Nations Convention 

to Combat Desertification. It is well understood that saving tropical forests is vital to enhancing the 

rich storage of biodiversity in conjunction with carbon sinks and that rehabilitation of degraded 

lands or deserts through afforestation and reforestation contributes to the sequestration of carbon. 

The challenge is how to maximize synergies among these environmental conventions. 

 

In climate change, tropical forests are directly impacted by the United Nations Framework 

Convention on Climate Change (UNFCCC) since tropical forests are playing an important role in 

the global carbon cycle. For instance, afforestation and reforestation activities of the Clean 

Development Mechanism (A/R CDM) have been allowed to receive carbon credits during the first 

commitment period of the Kyoto Protocol (2008-2012).  The principal regime for A/R CDM is 

found in Articles 3.3 and 12 of the Kyoto Protocol, adopted in 1997, which provides for carbon 

sinks by afforestation and reforestation activities and governs the issuance of certified emissions 

reductions in non-Annex 1 countries. In fact, the CDM is an instrument under the Kyoto Protocol; it 

allows industrialized countries (Annex-I countries in the UNFCCC) to meet a portion of their 

binding emission reduction targets through greenhouse-gas (GHG) reduction projects within 

developing countries (non-Annex-I countries to the UNFCCC). In addition, the CDM allows project 

proponents in developing countries to earn certified emission reduction units that would be traded 

through market mechanisms established by the Protocol.  Therefore, the CDM is a project-based 

market mechanism involving many stakeholders in project development and implementation as well 

as carbon investment and trade.  

 

It is clear that such opportunities will contribute to not only the expansion of the carbon sinks but 

the generation of financial resources to fund sustainable forestry in the tropics where there are some 

850 million hectares of degraded primary forests, secondary forests and lands.   

There is yet a new development related to tropical forests in the context of the UNFCCC. It is 

the issue of how emissions from deforestation and forest degradation in developing countries 

can be reduced. Parties to the UNFCCC are currently addressing the issue focusing on relevant 
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scientific, technical and methodological aspects, and on the exchange of relevant information 

and experiences including policy approaches and positive incentives. In the discussions held so 

far, some principles that have been commonly agreed include (ITTO 2007b):  

 

• Real benefits for the climate system 

• Promoting sustainable development 

• Common but differentiated responsibilities 

• State sovereignty 

• Polluter pays 

• Voluntary participation 

• Simple and consistent treatment of deforestation with the rest of the “Agriculture, 

Forest and Other Land Uses”  

• Intergenerational responsibility 

• Equity and fairness 

• Cost effectiveness 

• Enhancing forest ecosystem services as a capital resource 

• Need to act quickly while protecting the integrity of existing mechanisms 

 

 

Perhaps in the future, the conservation and management of tropical forests could rely on the 

provision of new and additional financial resources to be established under the UNFCCC. The 

current discussions on this issue cover many questions. What should be paid for? Who should 

pay? Which kind of mechanism should be set in place (market, non-market)? Who should be 

paid and how to ensure appropriate income distribution? (ITTO 2007b) 

  

 

ITTO and Sustainable Forest Management  

 

The International Tropical Timber Organization (ITTO) is an UN-backed intergovernmental 

organization comprising 60 member states which promotes the conservation and sustainable 

management, use and trade of tropical forest resources. ITTO operates under a legally binding 

instrument called the International Tropical Timber Agreement, which was re-negotiated by 

countries last year. ITTO’s mandate is on promoting the sustainable development of the tropical 

timber sector, including the ecosystem services provided by tropical forests. 

 

ITTO has developed internationally agreed policy documents to promote sustainable forest 

management and forest conservation and assisted tropical member countries in the adoption of such 

policies for implementation in the field through projects1.  For example, one of the main activities of 

ITTO has been the development of Guidelines for Sustainable Forest Management of Natural 

Tropical Forests and a set of Criteria and Indicators for Sustainable Forest Management of Natural 

Tropical Forests to assess progress made and the quality of management. Along its pioneering work 

                                            
1
 More information on ITTO is available at http://www.itto.or.jp. 
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in criteria and indicators, ITTO has also been involved in certification, illegal logging and associated 

trade, and forest law enforcement   

 

In the field of the rehabilitation of secondary tropical forests and carbon sinks, ITTO has developed 

the ITTO guidelines for the restoration, management and rehabilitation of degraded and secondary 

tropical forests’ (ITTO Policy Development Series No 13). The recommendations of these 

guidelines include the development of strategies and approaches to promote the role of degraded-

forest restoration and secondary forest management for carbon sequestration and as carbon sinks. 

They also encourage the promotion of the management of secondary forests and the rehabilitation of 

degraded forest lands as eligible activities under ‘afforestation’, and the restoration of degraded 

primary forests as an eligible activity under ’reforestation’ in the framework of the CDM, which 

generates co-benefits for local stakeholders based on their identified needs.  ITTO recently 

commissioned a report ‘For services rendered – The current status and future potential of markets 

for ecosystem services provided by tropical forests’ (ITTO Technical Series 21) undertaken by 

Forest Trends which also identified forest ecosystem service carbon sequestration and the related 

greenhouse gas (GHG) markets as a very advanced and promising option in providing new financial 

resources to sustainable forestry activities. Further, ITTO has funded several projects and activities 

to address the increasing importance of sustainable forest management (SFM), particularly 

afforestation and reforestation activities that may serve as part of the mitigation options provided for 

by the Kyoto Protocol with the objective of increasing financial resources to the tropical forest 

sector.  

 

In 1989, ITTO published No Timber Without Tree based on the outcome of   a survey of forest 

management in its member countries in 1987. This survey concluded that an insignificant proportion 

of the world’s tropical forests was being managed in a way that was fully sustainable. In 2005, a 

second comprehensive survey on the status of tropical forest management was conducted. It found 

that despite significant improvements, the overall proportion of the permanent forest estate under 

sustainable management remained very low, at less than 5% of the total.  In other words, the 

implementation of sustainable forest management has spread in the tropics but the work is far from 

finished.  

 

One of the biggest challenges faced in the conservation and management of tropical forests is related 

to how to increase their financial viability. Creating an environment in which economically rational 

decisions favour SFM would be the most important part of conserving the remaining tropical forests.  

 

Some of the essential elements for reducing deforestation and forest degradation in the tropics 

include: 

 

• Implement land-use planning  

• Resolve disputes over land tenure in a fair and equitable way 

• Implement SFM, including harvesting of timber and non-timber forest products  

• Increase the role of SFM in economic development and the alleviation of poverty 

• Strengthen the enforcement of forest laws on all of the permanent forest estates 
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• Improve the competitiveness of tropical timber and non-timber forest products from 

sustainable sources in producer countries 

• Develop a system for colleting and distributing payments by the global community for 

the global services it demands of the tropical forests 

 

Conclusion  

 

It is important to accelerate the removing of carbon from the atmosphere and sequestering it in 

forests and forest products. There are many ways toward achieving this end through the 

conservation and sustainable management of forest resources.  These include: reducing the rate of 

deforestation as a matter of priority; increasing the stocks of carbon in existing forests; increasing 

the use of wood as a long-term carbon reservoir; and replacing fossil fuels with renewable energy – 

wood-based bioenergy. 

 

Tropical forests are a main source of carbon sinks that withhold carbon from the atmosphere, then 

mitigate the problem of man-made global warming and they are rich storage of biodiversity. 

Tropical forests are thus an invaluable global asset. However, the conservation of tropical forests 

will not be possible if poor people are left to remain. If the conservation of tropical forest offers 

global benefits, ways must be found to charge beneficiaries globally. Markets for payments for 

environmental services should be promoted in order to capture the full value of tropical forests. If 

there are increased financial incentives for the conservation and management of tropical forests, the 

rate of deforestation or loss of tropical forests can be reduced significantly.  

 

Climate change offers a great opportunity to tropical forest sector. For the first time, a significant 

amount of carbon sequestrated by tropical forests could be traded in the marketplace as an 

environmental commodity by constituting a substantial payment for an ecosystem service. The 

development of carbon credits from CDM forestry projects is currently very slow due principally to 

the limited or rather complete lack of capacity on the part of project developers in developing 

countries to develop forestry mitigation projects under the CDM as well as the inability to attract the 

necessary finances for the implementation of these projects. However, it is still the potential to 

become a powerful mechanism contributing to the development and protection of the tropical forest 

sector.  

 

In addition to carbon sequestration in tropical forests, a critical challenge is how to address both 

tropical deforestation and the burning of fossil fuels under the Kyoto Protocol or a new convention.  

It is hoped that Kyoto Protocol negotiators will work towards such an extension for future 

commitment periods. In particular, considering that continued tropical deforestation will certainly 

have a negative impact on the global carbon cycle and that there is a need to provide incentives to 

those tropical countries which reduce deforestation, it is hoped that the reduction of carbon 

emissions in the context of avoiding deforestation in tropical countries will be worked out during the 

negotiation of the second commitment period of the Kyoto Protocol. 
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