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Abstract 
 

Tropical deforestation is the second leading cause of greenhouse gas emissions, after energy 

production, and is responsible for about 20-25 percent of all emissions. Proximate drivers to 

deforestation and forest degradation are agricultural expansion, wood extraction and 

infrastructure development. Quantifying green house gas emissions averted from reduced 

deforestation requires measurements of changes in forest cover and associated changes in carbon 

stocks. The uncertainties in emissions from deforestation remain large but have improved over 

the last years through the use of satellite remote sensing. Avoided deforestation – the idea that 

governments and forest owners are paid to prevent deforestation that would otherwise occur has 

become a key policy issue in the climate change negotiations. At the 11
th

 Conference of the 

Parties several calls were expressed for inclusion of forests under Kyoto’s trading instruments. 

The Convention decided to evaluate the issue until the 13
th

 Conference of the Parties in Bali, 

December 2007. The Convention has been engaged in intensive discussions about an instrument 

for reducing emissions from deforestation in a second commitment period post 2012. Parties and 

accredited observers were invited at two occasions to submit there views on this issue. A number 

of methodological issues have been addressed, including setting a baseline level and considering 

issues such as permanence and leakage. In 2007 there appears to be an emerging consensus 

among delegates and negotiators that a mixed approach may be required i.e. between a market-

based approach and non-market based approach. All proposals have been an important input to 

policy-makers and delegates. There are substantial costs included to finance an avoided 

deforestation scheme; however these are over-bridged by the large mitigation potential resulting 

from reducing emissions from forest conservation at low costs. Developing countries that 

voluntarily joins an avoided deforestation compensation scheme can expect additional income if 

the policy schemes are developed appropriately. If necessary emission reductions of green house 

gases from deforestation are to be achieved without compromising prospects for economic and 

social development, compensation schemes have to be well-targeted, robust and benefit local 

communities. Developed countries can also support developing countries with technology 

transfer and capacity building in order to construct these avoided deforestation mechanisms. In 

Bali, delegates finally agreed to include emissions from tropical deforestation in the United 

Nations Framework on Climate Change and future climate change negotiations. Now, as part of 

the two-year Bali Action Plan, work is to begin to widen the discussion further in order to decide 

upon a sound compensation scheme at the 15
th

 Conference of the Parties in Copenhagen 2009.   
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1. Introduction and Background 

Reducing greenhouse gas (GHG) emissions worldwide requires addressing all sources of 

emissions. This principle is incorporated into the mandate of the United Nations Framework 

Convention on Climate Change (UNFCCC) and its Kyoto Protocol (KP). Over the last years, a 

series of scientific publications and reports have drawn attention to the fact that tropical 

deforestation comprises up to 20% of global carbon dioxide (CO2) emissions and up to 25% of 

total anthropogenic emissions
1
 (e.g. Houghton 2005; Santilli et al. 2005). The destruction of 

tropical forests is second only to energy production in contributing to global warming. The 

primary source of emissions for many developing countries is shown in figure 1 (IPCC 2001). 

Current rates of tropical deforestation from Brazil and Indonesia alone from 2008-2012 would 

equal four-fifths of the emission reductions gained by implementing the KP. Ignoring this 

important source limits the potential for emissions reduction worldwide, and inhibits the 

participation of developing countries in the international effort to avoid dangerous anthropogenic 

interference with the climate system. 

 

 
Figure 1. Sources of emissions from global land-use change 2000. Source: Baumert et al. (2005). 

 

Avoided deforestation or – in the language dealing in negotiations – Reducing Emissions from 

Deforestation and Degradation (hereafter referred to as REDD) is the concept in which 

governments and forest owners are paid to prevent deforestation that would otherwise occur. 

Policymakers and environmentalists alike find the idea attractive because it could help fight 

climate change at a low cost while improving living standards for some of the world's poorest 

people, safeguarding biodiversity, and preserving other ecosystem services. In the international 

climate policy regime there exists no incentive for developing countries to reduce carbon 

                                                 
1 The other GHGs associated with deforestation are Methane (CH4), Nitrous Dioxide (N20) and Carbon Monoxide 

(CO). 
2 One of the flexible mechanisms under the Kyoto Protocol allowing industrialized countries with a GHG reduction 
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emissions from tropical deforestation, due to the fact that avoided deforestation was excluded 

from the Kyoto Protocol’s Clean Development Mechanism
2
 (CDM).  

 

There are many reasons why emissions from deforestation in non-Annex I
3
 countries were not 

included in the CDM under the KP. At the time the policy was negotiated, there was resistance in 

some quarters to the inclusion of any land-use change elements, on the grounds that this would 

deflect efforts to mitigate climate change away from the energy sector. This position was 

strengthened by the fact that emission reductions and limitation commitments had already been 

negotiated without consideration of the possibility of forest interventions in non-Annex I 

countries as a mitigation option. Raised by some Non-Governmental Organizations (NGOs) and 

scientists, the exclusion of forests from the CDM was also due to opposition from governments 

like Brazil for reasons partly linked to the politics of global trade (Griffiths 2007). At the time, 

critics pointed out that forest carbon reservoir are non-permanent and there were also doubts 

about the methodologies, particularly to control leakage
4
, or accidental forest fires and even by 

natural disasters and whether these would be robust enough to ensure real carbon benefits. This 

controversy finally led to the adoption of afforestation and reforestation as the sole eligible 

activities under the CDM in the first commitment period. 
 

The inclusion in the KP of activities in agriculture and forestry that reduce emissions, or increase 

removals of GHGs has been a hotly debated and very contentious issue. This sector is usually 

referred to as Land Use, Land-Use Change and Forestry (LULUCF). After the KP was adopted in 

1997, it became clear that many questions had been left unresolved in this area, so that the 

Intergovernmental Panel on Climate Change (IPCC) was commissioned to prepare a Special 

Report on this issue (IPCC 2000). Subsequently, an agreement was reached in Marrakech during 

the 7
th

 Conference of the Parties (COP7) in 2001 on the detailed rules, definition and modalities 

for LULUCF. This agreement included the types of activities that Annex I countries
5
 could use 

towards meeting their emission targets (afforestation, reforestation, deforestation, forest 

management, cropland management, grazing land management, and re-vegetation), how these 

activities would be accounted for, the maximum limits of credits that could be awarded, and that 

only afforestation and reforestation would be eligible in the CDM. 

 

The role of deforestation has been at the centre of the international environmental debate for 

more than two decades (Obersteiner 2006). However it is only in the last years that its mitigation 

potential for reducing GHGs has been highlighted. Yet, despite a large number of studies, 

commitments, initiatives and strategy papers, this activity has had little impact on deforestation 

rates: deforestation continues at a rate of about 13 million hectares (Mha) per year (FAO 2006). 

The role of LULUCF in the global carbon cycle is significant: since the industrial revolution in 

the 18
th

 Century approximately 270 GtC has been emitted as CO2 into the atmosphere through 

                                                 
2 One of the flexible mechanisms under the Kyoto Protocol allowing industrialized countries with a GHG reduction 

commitment to invest in projects that reduce emissions in developing countries as an alternative to more expensive 

emission reductions in their own countries. 
3 Developing countries under the UNFCCC. 
4 Leakage refers to a net increase of GHG emissions in an area outside the project resulting from the CDM activity 

with no net GHG benefit (see 4.2.3) 
5 Include the industrialized countries that were members of the OECD (Organisation for Economic Co-operation and 

Development) in 1992, plus countries with economies in transition (the EIT Parties), including the Russian 

Federation, the Baltic States, and several Central and Eastern European States. 

http://en.wikipedia.org/wiki/Kyoto_Protocol
http://en.wikipedia.org/wiki/Greenhouse_gas
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fossil fuel burning and cement production, and about 136 GtC as a result of land-use changes, 

predominantly from forest ecosystems (IPCC 2000).  

 

 
Figure 2. A two-year process on REDD was established by COP at it’s 11th session in Montreal 2005, The COP 

requested its subsidiary technical group SBSTA to evaluate the issue under the agenda item on  “Reducing emissions 

from deforestation in developing countries and approaches to stimulate action” and to report back at COP13. Some 

of the relevant meetings, workshop and calls for submissions by parties discussed in this paper during this time 

period are shown in the figure above. A more elaborate description of the policy development around the REDD item 

is given in chapter 7. 
 

Several proposals have come forward recently to include emissions from deforestation in future 

climate agreements and some were discussed during COP11 in 2005. At this meeting, the COP 

established a two-year process (see figure 2) to review relevant scientific, technical and 

methodological issues and consider possible policy approaches and positive incentives for 

REDD. At COP13 in December 2007, delegates agreed to include REDD in the UNFCCC 

framework and future climate change negotiations. This signals the beginning of the international 

consideration of the inclusion of emissions from deforestation as a serious climate change 

mitigation option. Apart from its potential role in the mitigation of climate change, REDD 

provides a means by which non-Annex I countries may increase their participation in the climate 

change mitigation effort and reach other important environmental goals. At this point, it is 

pertinent to take stock of the approaches so far proposed, with a view to strengthening the debate 

on methods that will follow.  
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1.1 Objectives 

Encouraging forest conservation under the climate regime is generally praised as an important 

and substantial contribution in climate change mitigation. Yet, the real challenge is finding ways 

to implement the concept in a credible fashion. The complexity of causes of worldwide forest 

destruction makes this difficult but also the methodological challenges associated with it. As the 

KP expires in 2012, international talks on a future treaty to succeed the current one has recently 

begun. Whether or not to include forest conservation activities as a mechanism in some form is at 

stake. 

 

The raison d’etre of this paper is to communicate policy issues and methodological obstacles that 

have to be overcome in order to implement REDD in a future climate regime. It will also evaluate 

recent proposals to include tropical deforestation in a new carbon trading mechanism under a 

post-2012 Kyoto regime. This paper is designed to shed light on the key issues within the debate 

of REDD and to inform about the low-hanging fruits that can be achieved in GHG mitigation if 

implementing a scheme that is likely to deliver greatest and environmental benefits. This paper is 

based on a wide range of scientific studies and documents as well as own experiences. 

 

2. Drivers of deforestation 

This chapter is intended to give a broad background to the drivers and complexities around 

deforestation and forest degradation. In order to fully understand the ongoing process on REDD it 

is essential to introduce different drivers and causes to forest exploitation and to distinguish 

between deforestation and degradation.  

 

Forests provide many benefits, such as conserving land and water resources, providing forest 

products, and preserving biodiversity. Forest ecosystems are capable of storing large quantities of 

carbon in solid wood and other organic matter. Contrary, forests may also function as a source 

and add CO2 into the atmosphere through deforestation, forest fires or decomposition of wood 

products. Global net carbon flux resulting from land use changes, predominantly deforestation in 

the tropics, during the 1990s have been estimated at 1.6 (0.5–2.7) GtC yr
−1

, compared to fossil 

fuel and cement emissions of 6.4 ± 0.4 GtC yr
−1

 for the same decade (IPCC 2007).  

 

The Food and Agriculture Organization (FAO) of the UN defines forests as land with a tree 

canopy cover of more than 10% and an area of more than 0.5 ha. FAO says that forest includes 

natural forests and forest plantations but specifically excludes stands of trees established 

primarily for agricultural production (i.e. fruit tree and oil palm plantations) and trees planted in 

agroforestry systems. Deforestation is further defined as "the conversion of forest to another land 

use or the long-term reduction of the tree canopy cover below the minimum 10% threshold." 

Depletion of forest to tree crown cover greater than 10% (say from 80% to 15%) is considered 

forest degradation (figure 3). Logging most often falls under the category of forest degradation 

and thus is not included in FAO deforestation statistics (FAO 2006). 
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Figure 3. The processes involved in conversion from forest to other land use (Modified from FAO 2006). 

 

FAO further states that "deforestation includes areas of forest converted to agriculture, pasture, 

water reservoirs and urban areas", but the term specifically excludes areas where the trees have 

been removed as a result of harvesting or logging and where the forest is expected to regenerate 

naturally or with the aid of sustainable forest management (SFM) measures.  

 

2.1 Forces behind forest loss 

The current rate of tropical deforestation is not sustainable since the forest is used up faster than 

can be replenished. In a worst case scenario where all secondary side effects of deforestation 

would occur, there is a risk that deforestation and degradation would result in local environments 

that are no longer able to sustain human populations to any degree. A major problem of today is 

who has the legal rights of the forests. The situation varies widely. In some countries, landowners 

clear forest legally. Elsewhere, forests owned by the government are illegally encroached by 

subsistence farmers, logging companies and agricultural businesses. Policies have to be adapted 

to specific local and national conditions. Over the last twenty years 26 tropical countries have 

experienced armed conflicts in forested areas, and in some cases timber sales have financed the 

fighting (Stern 2006). 

 

Unsustainable practices of forests lead to declining standards of living, the extinctions of large 

numbers of species, health problems in the human population, conflicts, sometimes violent, 

between groups fighting for a dwindling resource, water scarcity and many other major problems. 

Therefore, in order to halt the process of deforestation we need to know the main prevailing 

drivers. To unravel the complexities of deforestation processes and to design policies for today 

and the future we also need to understand social and economic processes at all scales, and 

comprehend where we are in historical patterns (Tainter 1996). The circumstances vary from 

country to country and from region to region, but in the following text the main proximate and 

underlying causes are described. 

 

2.2 Proximate causes 

Although tropical deforestation is a major global environmental concern, its causes remain poorly 

understood. However, proximate causes of deforestation are agricultural expansion (e.g. soybean, 

maize, wheat), wood extraction (e.g. logging or wood harvest for domestic fuel or charcoal), and 
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infrastructure expansion such as road building and urbanization. Rarely is there a single direct 

cause for deforestation (Geist & Lambin 2002). Most often, multiple processes work 

simultaneously or sequentially to cause deforestation.  

 

On the national scale, tropical countries have the opportunity to integrate existing research on 

human impacts on tropical ecosystems into national land use and economic development plans. 

For tropical forests to survive, governments can develop realistic scenarios for future 

deforestation that take into account what scientists already know about the causes and 

consequences of deforestation, including the unintended deforestation that results from road-

building, forest fires, selective logging, and economic development incentives such as timber 

concessions and agricultural subsidies. 

 

2.3 Underlying causes 

Poverty is often cited as the underlying cause of tropical deforestation since it drives people to 

migrate to forest frontiers where they engage in slash and burn forest clearing for subsistence. 

But rarely does one factor alone bear the sole responsibility for tropical deforestation. 

 

State policies to encourage economic development, such as road expansion projects and social 

programs have caused significant, unintentional deforestation in the Amazon and Central 

America. Agricultural subsidies and tax breaks, as well as timber concessions, have encouraged 

forest clearing as well. Global economic factors such as a country’s foreign debt, expanding 

global markets for rainforest timber and pulpwood, or low domestic costs of land, labour, and 

fuel can encourage deforestation over more sustainable land use. Access to technology may either 

enhance or diminish deforestation. The availability of technologies that allow “industrial-scale” 

agriculture can spur rapid forest clearing, while inefficient technology in the logging industry 

increases collateral damage in surrounding forests, making subsequent deforestation more likely. 

Underlying factors are rarely isolated; instead, multiple global and local factors put forth 

synergistic influences on tropical deforestation in different geographic locations (Geist & Lambin 

2002). Wealthy countries are generally resilient to problems such as deforestation because they 

have adopted institutions that are more compatible with forest legislations, including: 

 

 property rights that are well-defined, robust and transferable 

 the skill to make and form contracts 

 the rule of law, administered by an independent and fair judicial system 

 open trade free of vested interests  

 well-established governance structures enabled by transparency and accountability 

amongst elected officials and bureaucrats. 

 

2.4 Governed and ungoverned deforestation 

Schlamadinger et al. (2007) distinguish between governed deforestation and ungoverned 

deforestation.  Governed deforestation relates to forest that is cleared because of planned 

expansion of agricultural area, endorsed logging, cattle ranging or infrastructure construction. 

These are primarily proximate causes, however state policies can spur underlying causes to 
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deforestation as well and therefore one should be careful to compare governed deforestation with 

proximate causes. The decision to clear forests has been made reasonably by state- or local 

authorities and it is seen as a needed factor of the country’s strategy for modernisation and 

economic growth. Many governments are unwilling to reduce forest clearance on behalf of 

carbon conservation. Nevertheless they could decrease it through comprehensive land use 

planning and management across different sectors to minimise unnecessary losses and stimulate 

diverse varieties of agriculture which have higher per area output. Sustainable logging is another 

measure that could be taken to reduce forest losses. All these actions could increase carbon 

conservation.. Changing the rate of governed deforestation would require policy changes at 

various levels, not just in theory but also in practice. But doing this is very difficult because of 

the high economic stakes and the political pressure applied by the organisations concerned, some 

of whom will also be supported from outside the country.  

 

Ungoverned deforestation is clearance which is not authorized, and usually takes place at the 

forest frontiers. The stakeholders can be individual farmers working on for their own living 

although in many cases an agent organises the deal, and it sometimes occurs with corrupt 

involvement from local authorities. Dealing with ungoverned deforestation is complicated since 

guidelines and regulations are neglected by the stakeholders, and there would have to be a strong 

economic incentive against the deforestation to stop it. 

 

2.5 Degradation 

Although deforestation is the major destructive force in tropical forests worldwide, degradation 

and the selective logging of timber have increased in frequency and extent over the last years 

(e.g. Achard et al. 2002). Degradation has not been given much consideration or quantified in 

most countries in the past. Unlike deforestation, which is readily observed from satellites, 

selective logging in tropical forests causes a spatially diffuse thinning of large trees, which is 

hard to monitor by using satellite observations. Selective logging causes widespread collateral 

damage to remaining trees, sub-canopy vegetation, and soils; with impacts on hydrological 

processes, erosion, fire, carbon storage, and plant and animal species. Studies have shown that in 

some areas such as in the Brazilian Amazon degradation often matches, and can even exceed, 

deforestation each year (Asner et al. 2005). In the current debate around REDD it is therefore 

crucial to not only include deforestation, but also to highlight the importance of degradation. 

Since forests can be any land cover between 10-100%, large pools of carbon can be released into 

the atmosphere due to logging and forest exploitation without being classified as deforestation. 

Consequently, if not taking into account the process in between (i.e. degradation) there is a huge 

risk for perverse incentives leading to a higher rate of carbon loss even if policy measures to curb 

loss of forests have been carried through. 

 

Degradation is not necessarily correlated with infrastructure, but may relate to population density 

and lack of alternative job opportunities, and it occurs mainly on forest land which is open 

access. The process is gradual, and ungoverned, but unlike ungoverned deforestation it is not 

necessarily the result of single decisions made by particular individuals or companies for their 

own maximisation of profit on individualised land, but of gradual over-use by a large number of 

people of what is considered no man’s land. Grazing in the forest selective logging of timber 
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species, over-cutting of firewood and poles, charcoal production, occurrence of fire and shifting 

agriculture in cycles which do not give sufficient time for recovery are the direct causes. 

 

3. Uncertainties in monitoring deforestation  

Apart from political resistance, uncertainties in measuring forest area and biomass change is 

responsible for slow progress in the policy arena around LULUCF as well of the ambiguity in 

current estimates of the flux of carbon from land-use change. Biomass over tropical forests can 

be determined by alternative methods, for example, through field measurements, modelling, or a 

combination of both (De Fries et al. 2006). A significant improvement in recent years has been 

the extension of satellite remote sensing and ancillary spatial data to move beyond a focus on 

immediate forest loss and attempt to understand the human and biophysical drivers of tropical 

deforestation (Chowdhury 2006).  

 

Previous studies have pointed out that for tropical countries, deforestation
 
estimates are very 

uncertain and could be in error by as much
 
as ±50% (IPCC 2007; Watson et al. 2000). The 

uncertainty of such estimates suggests
 
that total global carbon emissions from land-use changes 

fall
 
within the range of 0.5 to 2.7 GtC yr

1
 for the 1990s. Uncertainties in the emissions and 

removal of GHGs have considerable implications for an international climate treaty. Large 

uncertainties may threaten not only the environmental effectiveness of the treaty, but also the 

functioning of a trading system, as well as the cost-effectiveness of the treaty.  
 

3.1 Earth Observation Technology  

Remote sensing (RS) is the science of acquiring information about material objects, area, or 

phenomenon, without coming into physical contact with the objects, or area, or phenomenon 

under investigation (FAO 2005). The use of RS can be a very useful tool to monitor forest area 

and biomass change. RS techniques are well established and play a key role in combination with 

ground measurements in determining change processes in forests, both loss and regeneration. 

Since the early 1990s technical capabilities has advanced and operational forest monitoring 

systems at the national level are now a realistic goal for most developing countries. 

 

Using RS data from various satellite sensors is today the most accurate and established way to 

measure changes in tropical forests. Nevertheless, radar RS techniques have been suggested as a 

possible satellite data source for mapping tropical forest change and apart from regular optical RS 

also to monitor biomass change. Satellite radar data for monitoring tropical forest has, however, 

been limited because multiple polarizations and multiple acquisitions are required. The first 

satellite with polarimetric sensors (ALOS PALSAR) was launched in 2006 with the possibilities 

to detect changes in tropical forests and biomass accurately. Since ALOS PALSAR is equipped 

with L-band, which favours biomass observation, it is expected that biomass density data will be 

generated using these images. 
 
The general trade-off between RS instruments is between spatial and temporal resolution. Fine 

spatial-resolution instruments have a longer revisit time at a certain position, 16 days in the case 

of the optical Landsat satellites, while coarse resolution satellites can provide nearly daily global 

http://www.sciencemag.org/cgi/content/full/297/5583/999#R3#R3
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coverage. This implies that one might obtain cloud-free Landsat images of a certain tropical 

forest area only once every few years, due to the frequent cloud cover and the presence of smoke 

from forest clearing (Malingreau & Tucker 1988). In the Amazon, the probability of acquiring 

Landsat images with a cloud cover of less than 10% on an annual basis is above 90% only in less 

than half of the region, and below 20% in as much as 15% of the region (Asner 2001). 

 

FAO (2001) estimated that in the tropics, disturbances that can be labelled as forest degradation 

affected some 24 Mha in the period 1990-2000, more than double the estimate of tropical 

deforestation in the same period. Estimates of carbon emissions from forest degradation show 

large variations between regions, ranging from a few percent of emissions from deforestation to 

emission levels even higher than from deforestation (Houghton 2005). Since the early 1990s, 

changes in forest area can be measured from space with confidence. Key constraints in 

implementing national systems for monitoring changes in forest cover are cost and access to high 

resolution data. International coordination is needed to ensure repeated coverage of the world’s 

forests and access to quality data at a reasonable cost. Reliable and up-to-date data sources on the 

national distribution of carbon stocks in forests and changes in stocks under local practices of 

clearing and degradation is also needed. There is limited capacity in many developing countries 

to acquire and analyze the data needed for a national system of GHG reporting for deforestation 

and degradation. 

 

National rights of the deforestation data is crucial if it is to be trusted and used as a basis for 

changes in policy and behaviour (Downton 1995; DeFries et al. 2005). External monitoring will 

in many cases simply not be politically acceptable. The issue of deforestation can be very 

contentious and the involvement of national scientists and the building of national capacity are 

essential elements. However, this takes time and money, and if REDD is to be included in a 

future climate regime steps have to be taken now to initiate such a process. Annex I countries 

have the necessary funding to transfer technology, know-how as well as capacity building. 

 

3.2 Challenges of integrating deforestation into markets 

It is important to address the uncertainties regarding monitoring and measurement of 

deforestation and forest degradation. It was mentioned in the introduction section that REDD was 

not included in the CDM due to several methodological obstacles related to project based 

approaches. However, as being discussed frequently lately in the UNFCCC negotiations, a future 

REDD mechanism requires a national approach whereby a country as a whole commits itself to a 

target. Problems related to project-based schemes also can arise in national approaches. The 

challenges are shown below: 

 

3.2.1 Uncertainties in carbon measurements  

Estimating carbon emissions from forest conservation activities is more difficult than for energy-

related projects. This is because the carbon content of forests varies significantly depending on 

the density, age, type of trees, and the soils. Detection of forest degradation, as opposed to actual 

deforestation, is particularly challenging. However, standard inventory methods and good 

practice guidelines have been developed by the IPCC (IPCC 2003; IPCC-AFOLU 2006) and a 
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combination of ground based and RS methods is likely to be feasible. Satellite RS can also be 

used to monitor compliance
6
 (De Fries et al. 2005; Stern 2006). 

 

3.2.2 Non-permanence 

The issue of permanence is generally an important issue for carbon sinks in forest due to a variety 

of uncertainties in term of future events in the forest such as fire or sudden felling. If forests were 

included in carbon markets incentives to reduce the risks would possibly be initiated. However, 

the potential scale of accidental events means that the markets would need to allow for this in 

some way. One approach would be to extend the period over which compliance was assessed, so 

as to average out fluctuations. One way could be to reserve a carbon reserve pool of 20% of 

emissions to allow for catastrophic loss, released at the end of the programme. Losses could also 

be counted against future credits against the reference level. Permanence is dependent on which 

way this issue is handled which will affect credibility and could influence the price at which units 

are traded (Dutschke 2006). 

 

3.2.3 Additionality and Leakage 

It is imperative to ensure that emissions reductions are additional i.e. that they would not happen 

anyway without any conservation mechanism. If small areas are protected in a scheme, leakage 

(i.e. movement of deforestation) to other areas could take place and overall emissions would not 

be reduced. One way to overcome this would be to have projects over a large area enough to 

reduce this risk and induce a genuine change to behaviour of the people involved. Therefore 

strategy for action will probably have to be adopted at a country level rather than relying only on 

local projects. As a result, a national-level approach could allow within-country leakage since this 

would only reflect the accounting system on national level but not on the international crediting 

system (Ebeling & Yasué 2008). If a REDD scheme is only involving a few countries a supply 

shift might also change demand patterns for agricultural or timber commodities and lead to 

higher deforestation rates in countries not taking part of a scheme for reducing deforestation. The 

greater the international coverage is, the lower the potential for leakage between countries 

(Griffiths 2007). 

 

3.2.4 Baselines 

Establishing baselines that are regarded as fair will be a crucial step towards future agreements on 

REDD, whether by any sort of emissions trading, a fund-based scheme or some other approach 

(Dutschke 2006). Setting the baseline of emissions from deforestation where tradable credits can 

be earned is not an easy step. Getting the level right may involve assessment of the historical 

trend and is a technical challenge given variability in deforestation rates year by year and lack of 

historical data in some countries. Setting a national baseline is subject to political negation and 

can on the one hand create “hot air” (rewarding inactivity). The reference level is always 

hypothetical. Santelli et al. (2005) proposed that the 1990’s should act as the average 

                                                 
6 If a Party fails to meet its emissions target, the Kyoto Protocol requires it to make up the difference in the second 

commitment period (after 2012), with an additional 30% penalty. 
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deforestation level. Other suggestions include a baseline determined by projecting a trend from 

previous periods into the future or by identifying secondary indicators (e.g. timber or meat) that 

have influenced deforestation in the past.  

 

3.2.5 Other challenges 

The global demand for bioenergy such as soybean and palm oil is increasing rapidly. There tends 

to be a risk that as the willingness to pay for biomass rises, so will the opportunity cost for land, 

making forest clearing for bioenergy plantations increasingly profitable. As developed countries 

are pushing for increased use of biofuels to meet their climate targets, no inducements are in 

place to curb tropical deforestation. Climate policy can hence create both incentives and 

disincentives for continued deforestation. According to Persson & Azar (2007) figures for 

international funding as has been proposed to cover opportunity costs are not substantial as the 

demand for bioenergy increases. If these challenges are not accounted for in a future 

compensation scheme there is a risk that forests will be lost for bioenergy purposes. Therefore it 

is of most importance to include the higher demand for bioenergy as a variable when suggesting 

and calculating best practices for forest conservation. This issue is becoming more frequently 

discussed around the REDD issue. 

 

The successfulness of a scheme for forest conservation will depend on how much countries will 

lower deforestation and by their governance ability to e.g. enforce land-use regulations and 

restructure incentives for agricultures. Ebeling & Yasué (2008) recently investigated the 

relationship between potential income from REDD and national-level governance indicators. 

Countries that could achieve the highest income from REDD (e.g. Liberia, the Democratic 

Republic of Congo and Myanmar) may not have sufficiently effective governance capacities to 

implement effect land-use policies. Countries with moderate relative income benefits and higher 

governance indices, such as Bolivia, Nicaragua and Zambia may be better positioned to benefit 

from REDD in real terms.  

 

It is still a challenge how to treat countries that have low deforestation rates (e.g. Costa Rica, 

India and China) in the past. Low emission levels during the base period means there is only a 

limited capacity for improvement. Low deforestation rate in the base period may be a result of 

that there is not much forest left or because deforestation rates had earlier been reduced because 

of well applied forest conservation efforts (Trines et al. 2006). The CR proposal suggests to use 

base periods that go back extra in time, or to give out “premiums”, i.e. additional increments of 

tradable allowances which could help finance development that protects forests while 

encouraging economic growth (Oppenheimer & Petsonk, 2004). 

 

At a side-event at COP13 it was demonstrated that REDD is only part of the solution to curb 

greenhouse gases from deforestation and degradation. A more sustainable mechanism should 

include also activities to promote avoided emissions through conservation and SFM. This could 

be incentives for countries that have experienced deforestation in the past but today have zero or 

a net gain in forest area as mentioned above. These new activities need to be addressed with 

different methodological approaches. The issue of gaining credits for SFM and forest 

conservation in a REDD mechanism came to be a major and sometimes blocking issue within the 
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policy negotiations at COP13 and will probably continue to be a sticking point in the negotiations 

towards COP15 in 2009.   

 

3.3 Could local communities benefit from REDD? 

Many submissions on the REDD issue are often unclear about which organisations, bodies or 

persons would receive compensation payments under an avoided deforestation scheme. Many 

proposals claim that payments should be made to governments. There is little existing empirical 

evidence so far to critically review what extent REDD proposals might benefit people at the local 

level. Promoters of payments for environmental services (PES) are quite optimistic. PES 

economists suggest that, based on emerging experience with PES schemes in some parts of Latin 

America, some gains in livelihood can be expected if the right provisions and circumstances are 

in place – particularly on economically marginal forest lands (Robertson et al. 2005; Griffiths 

2007).  

 

However, at COP13, there seemed to be a higher focus on questions and issues related to poor 

and indigenous people needs and how local communities should benefit from a REDD 

mechanism. Several side-events raised this question and also many environmental groups. Even 

in the COP decision (UNFCCCd) it was recognised in the following paragraph: “the needs of 

local and indigenous communities should be addressed when action is taken to reduce emissions 

from deforestation and forest degradation in developing countries”. Among the side-events it was 

argued that REDD must have the full support of local communities in order to be credible and 

sustainable. Other suggested barriers required to be solved are weak land tenure, elite capture and 

corruption. 

 

Of the REDD plans being promoted so far by governments and international agencies, it is 

unclear if indigenous peoples have been asked about the risks and potential benefits of a REDD 

system. The increasing global debate to promote biofuels as part of climate change mitigation 

measures have been criticised by indigenous peoples and NGOs for failing to ensure proper 

public consultation (Tauli-Corpuz 2005). There is a danger that rapid moves to adopt global 

policy measures on REDD may take place without appropriate consideration of potential social 

and rights impacts, and without the informed participation of potentially affected land-users. 

Weak governance structures can be an impediment to pass on benefits to rural populations, and 

corrupt government agencies may show little interest in sharing benefits fairly (Griffiths 2007). 
 

There is also a small risk that REDD schemes might create conflicts both within and between 

rural landholders and forest owners. There is also the threat that without careful measures to 

ensure equitable benefits in rural areas, REDD credits might create gaps between those 

communities or households receiving payments and those that are excluded, which may include 

those without formal legal title to their lands. In other words, REDD compensation might 

increase inequality in rural forest areas and risk creating conflicts within and between 

communities. 

 

The large amount of money that a REDD scheme would entail, could also create a risk of 

corruption especially since some tropical countries with high deforestation rates are among the 

most corrupt in the world (Griffiths 2007). Even where corruption and misappropriation can be 
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avoided, there is still a fear that benefits will be captured largely by local governments and NGOs 

rather than indigenous peoples and local communities themselves, In addition, while companies, 

NGOs and local governments might receive income, the direct costs of forest protection might 

fall on indigenous and local people who may face added restrictions on compulsory needs such as 

hunting, fishing and shifting cultivation practices as a result of new conservation forest area 

policies. 

 

Griffiths (2007) claims that there is a need to make sure global climate change mitigation policies 

on REDD are formulated with the full and effective participation of indigenous peoples and other 

potentially affected land holders. It is also argued that effective measures to tackle climate change 

and other environmental crises must involve democratic and decentralised policy-making that 

involves indigenous organisations in recognizing and implementing sustainable solutions. 

 

4. Proposals for the inclusion of REDD mechanisms 

Today, landholders clear forests because they can get a higher return from converting the forest 

to agriculture or ranching than they can from SFM or forest conservation. As mentioned in the 

introduction, tropical deforestation is estimated to contribute 20-25% of GHG emissions each 

year. Significant emission reduction could be made, however, if appropriate compensation 

mechanisms can be created.  

 

As noted by a Nobel Prize winner for Economics (Stiglitz 2005): 

 

A huge mistake was made (for a variety of reasons) at Kyoto. While countries can be 

compensated for planting forests, they cannot be compensated for avoiding deforestation. 

Countries like Papua New Guinea would thus be doubly better off if they cut down their ancient 

hardwood trees and replanted. But this makes no sense economically or socially. These countries 

should be given incentives to maintain their forests. 

 

Discussions have been going on for some time within the Convention on the feasibility of 

compensation for tropical countries to reduce deforestation following the first commitment 

period. For the first commitment period the rules are already set and do not include provisions to 

credit AD (Stern 2006). During the approval of KP in 1997 and the Marrakesh records in 2003, 

the concept of “Compensated Reductions” (CR) emerged in the climate change debate. In 

December 2005, new momentum was reached during the COP11 in Montreal when the Coalition 

of Rainforest Nations (CfRN) led by Papua New Guinea and Costa Rica requested this issue to be 

taken up on the agenda (UNFCCC 2005). At the same meeting, several NGOs and other Parties 

reiterated earlier calls for inclusion of forests under Kyoto’s trading instruments. As a result, the 

COP requested that its subsidiary technical group SBSTA evaluate the issue under the agenda 

item 5 “Reducing emissions from deforestation in developing countries and approaches to 

stimulate action” and report back to COP13 in December 2007. Several Parties emphasized the 

importance of the issue in the context of climate change mitigation, particularly in light of the 

large contribution of emissions from deforestation in developing countries to global GHG 

emissions.  
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A major advance to global options for REDD mechanisms came when the Brazilian Government, 

which was opposed to linking schemes to carbon trading, presented its own REDD proposal 

based on public funding (see chapter 4.3) at the first workshop on this item in September 2006. 

REDD gained even more momentum on the climate change agenda with the publication of the 

Stern Review on Climate Change in late 2006 just before COP12. Ex-World Bank economist Sir 

Nicholas Stern suggested that REDD measures should be included in a post-2012 commitment 

period under Kyoto, but urges that action to prevent deforestation on a large-scale must be taken 

as soon as possible through pilot schemes to test methodologies and iron out any remaining 

technical and social difficulties (Stern 2006). The ultimate goal with pilot projects is to gain 

practical experience for future integration with carbon markets. Stern suggests that pilot schemes 

could be based on funds with voluntary contributions from developed countries, businesses and 

NGOs. The practical experiences are needed for integration into carbon markets with either fund-

based or market based approaches. 

 

Within the two-year mandate from COP11 until COP13, all Parties or accredited observers to the 

Convention were invited to express their views or recommendations how a future compensation 

scheme would be organized. These submissions were collected by the UNFCCC secretariat at 

two occasions (first occasion was due by 31 March 2006 and the second by 23 February 2007). 

These submissions were evaluated at two workshops within this timeframe focusing on the 

REDD item (see 5.1). Below a few submissions are presented that have received most attention 

lately. 

 

4.1 Compensated Reductions  

CR is based upon the core proposal set by CfRN at COP11. This is a voluntary mechanism that 

offers tropical countries to reduce national deforestation under an historical baseline 

(Environmental Defence 2006). The countries would then be eligible for compensation, receiving 

emissions allowances tradable in the global market similar to the current European Union Carbon 

Trading System (EU ETS). CR would involve a nation’s entire forest system, not just individual 

projects, thereby minimizing the methodological problems that have delayed consensus on 

forestry issues (e.g. leakage and permanence). Therefore, if implementing a global CR 

mechanism it is crucial to address the leakage risk in the policymaking in order to avoid it. The 

same aspects has to be taken into account regarding permanence, in order to avoid carbon stored 

in a forest to be released due to natural causes such as fire, diseases or pests. The CR proposal is 

in many ways the core proposal and a majority of the submissions are based on this concept 

(figure 4). 
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Figure 4: Example of baseline for CR. Vertical axis shows area of forest loss in a given year (ha). Thick line is 

baseline and pale area (2008-2012) indicates reductions that could be compensated. (Source: Environmental 

Defence) 

 

4.2 Joint Research Centre Proposal 

The submission of the Institute for Environment and Sustainability for the European Commission 

Joint Research Centre (JRC), builds on the basic ideas of CR. It is suggested that instead of 

country-specific base periods, these periods should be constructed relative to global average rates 

of land conversion (Mollicone et al. 2006). There are three categories of conversion – from intact 

forest (untouched primary forest) to non-intact forest (forest which shows signs of human 

intervention); from non-intact forest to non-forest; and from intact forest to non-forest. This 

option evidently takes into account forest degradation. JRC introduces two schemes: one to 

encourage countries with high forest conversion rates to reduce them; the other to encourage 

countries with low conversion rates to maintain them. A global baseline rate would be used to 

distinguish between the two groups of countries. For each land conversion type, a country's 

Reduced Conversion Rate would be calculated to provide a quantitative expression of the 

country’s efforts to reduce deforestation rates where they are high, or maintain low rates of 

deforestation when they are low (Chenost 2006). The proposal further suggests that compensation 

or crediting be in temporary certified emission reductions (tCERs), shifting the liability to the 

buyer of such credits, and eliminating the need for participating countries to commit to reduce 

deforestation in the future (Mollicone et al. 2006). 

 

4.3 Brazilian Proposal 

At the first REDD workshop on the item in 2006, Brazil proposed a mechanism that in many 

ways are very similar to the CR proposal with the key difference that funding will be outside 

carbon markets. The idea is that developed countries should voluntarily share the cost of the 

scheme of the formation of an international trust fund. This would be a voluntary arrangement in 
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the context of UNFCCC, that does not generate future obligations, and would not count towards 

emissions reductions commitments of Annex I countries. There would be a reference emission 

rate based upon previous deforestation rates, which would be regularly updated. This would 

allow annual or periodical emissions from deforestation to be measured against the reference 

level with standard values of carbon per hectare. Countries could earn credits according to the 

ratio of emissions reductions achieved (Stern 2006). 

 

4.4 Payment for Environmental Services  

Another, to some extent different policy approach to tackling deforestation is the Payment for 

Environmental Services (PES) scheme which has gained focus in e.g. Costa Rica and Mexico. 

PES schemes reward those whose lands provide these services, with subsidies or market 

payments from those who benefit. This could mean, for example, that downstream users of water 

purified by an upstream forest, such as local companies or residents, pay those who manage these 

upstream forests to ensure a sustainable flow of this service. Arranging payments for the benefits 

provided by forests and other natural ecosystems is a way to recognize their value and ensure that 

these benefits are maintained beyond present generations. It encourages landowners to manage 

properties in a manner that ensures they continue to generate the environmental services. In 

addition to benefiting biodiversity, such schemes also have a potential to benefit poor land- and 

forest owners who manage these environmental services. In Costa Rica, landowners enrolled in 

the national payments for environmental services scheme are paid US$64 per ha for conserving 

their forest (Grieg-Gran 2006). A national carbon tax on fossil fuel consumption is the most 

important source of finance of this PES system. In Mexico, communities which protect their 

forest are receiving US$27 per ha or US$36 if they cultivate cloud forest. Daly (2002) puts an 

economic aspect to similar issues and claims that natural resources exist independently of man 

and therefore have no cost of production. However it does not follow that no price should be 

charged for their use. This is because there is an opportunity cost involved using a resource for 

one purpose rather than another, as a result of scarcity of the resource, even if no one produced it. 

PES schemes bring great hope for sustaining the protection and management of many forests for 

the benefit of people and for nature. In particular, PES schemes help mobilizes sustainable 

financing for conservation, including the management of protected areas. It should be mentioned 

that PES schemes until now has been more appropriate for smaller mitigation projects rather than 

for bigger nationwide compensating schemes (Trines et al. 2006). 

 

4.5 Related components and key issues 

At the second REDD Workshop on the item in March 2007, totally 21 submissions representing 

views of 69 Parties (UNFCCC 2007a) had been evaluated. Six submissions from IGOs 

(UNFCCC 2007b) were also put forward. Submissions provided comprehensive views on how to 

address actions to reduce emissions from deforestation and include similar elements in their plans 

for REDD schemes. These are: 
 

 Governments, the private sector and forest owners should be compensated in order to 

protect forests. This would establish positive economic values for standing forest and 

discourage forest clearance for other uses. 



 23 

 

 Powerful economic incentives are required to counter the proximate economic drivers of 

deforestation (e.g., oil palm expansion, industrial tree plantations, conversion to 

agriculture, cattle ranching etc). 

 

 Countries that can demonstrate verifiable reductions in deforestation rates or maintain 

forest cover above agreed minimum targets would be paid compensation through a global 

or regional REDD funding mechanisms. 

 

 Verification of forest cover and deforestation rates would be based on a combination of 

satellite RS images backed up by ground truthing. 

 

 REDD schemes would only use a national or country-level carbon accounting approach in 

order to enable cross-sectoral national land use planning and to reduce monitoring and 

verification transaction costs. However some developing countries lack financial 

resources to apply a national approach initially. Therefore, in order to learn from 

experiences and these countries should start using sub-national approaches. 

 

 Previous concerns about additionality, leakage, accurate carbon accounting and 

verification would be largely resolved through advances in RS technology, 

methodological progress in carbon accounting, and the use of the country or entire 

national forest system as the unit of account. 

 

 Forest carbon reservoirs are not guaranteed permanent stores of carbon, but REDD 

schemes to protect standing forests can buy time and reduce CO2 emissions while more 

effective mitigation strategies and technologies are developed for permanent emission 

reductions. 

 

The draft text from SBSTA 26 (UNFCCC 2007c) contained several sets of brackets, i.e. issues 

where consensus not had been achieved. This document was used as a foundation for the 

negotiations at COP13. These paragraphs included different views on how to undertake pilot 

project activities, undertaking further methodological work, mobilizing resources and inviting 

relevant stakeholders and organizations to support these efforts (FAO 2007). 

 

Other major issues where there were different views (prior COP13) include the following: 

 

 If credits from reduced emissions could be used by Annex I parties to meet their reduction 

commitments. 

 

 If market-based mechanisms should be used, alone or in combination with non-market 

based financial resources, to provide positive incentives. 

 

 Should an instrument also compensate countries for conserving forests and carbon sinks 

(i.e. benefit countries that don’t have a recent history of deforestation). 
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 Should financial incentives cover reduced emissions from forest degradation as well as 

from deforestation? 

 

 Whether gross or net emissions and whether non-CO2 emissions will be included. 

 

 

At COP13 the REDD discussion was mostly focused on the third and fourth point above, i.e. if 

countries should be credited for forest conservation and SFM and if emissions from degradation 

should be included. The other issues were not discussed as intensely. It might have been too 

premature in time to decide upon these issues. 

 

5. Which schemes work best? 

When comparing different schemes, several criteria should be considered, such as which 

stakeholders they suit, and for what processes they would be appropriate. Effectiveness, and cost 

efficiency should also be taken into account as well as transaction costs. If the approaches meet 

other goals such as poverty alleviation and equity should as well be considered (Trines et al. 

2006). 

 

Potentially, there are many policies and measures that countries could use to involve stakeholders 

in reducing deforestation and degradation.  Command and control types of measures, taxation 

schemes, and public awareness campaigns have not always been very effective at controlling the 

actions of different forest stakeholders in the past, but there are other measures in which national 

government authorities play a major role. Integrated conservation and development programmes 

in which government spends money on community facilities in return for certain agreements have 

been successful. Ebeling (2006) states that potential monetary benefits may be distributed very 

unevenly between potential host countries and that this may partly explain current negotiation 

positions.  

 
The majority of REDD proposals submitted to the UNFCCC fall under two general categories: 

market and non-market based. In both cases, the amount distributed, credits allocated, and 

activities covered depend on the design of the mechanism.  

 

5.1 Strengths and weaknesses with a market-based approach 

A market-based approach has the capacity to offer large amounts of money required to maintain 

achievements in curbing deforestation (Ogonowski et al. 2007). This approach would allow more 

finance than governments could provide by creating a direct mechanism for private sector 

investments similar to the CDM market (Noble 2007). A market approach is also functioning 

independent of actions by governments, and would allow many group of actors in the public and 

private sectors. Carbon markets are already in place and market system would possibly entail less 

effort to administer than a fund-based approach, even if detailed standards for REDD would need 

to be developed. A market scheme could also assist GHG mitigation actions and reduce costs of 

global climate action, by providing low-cost REDD credits that can be purchased as offsets by 

developed countries (Ogonowski et al. 2007). 
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There is however fears that a market-based approach could jeopardize the system by providing 

considerable volumes of low-cost REDD credits which could flood the market. This could 

increase volatility and dilute the market and plummet global prices of carbon credits. Besides, it 

may also reduce the integrity of the post-2012 carbon market, because reductions from REDD 

actions are often viewed as less certain and accurate than reductions from e.g. energy and 

transportation due to fears with permanence and leakage from the land-use and forestry sectors. A 

further disadvantage is that a stringent market-based approach could offer little encouragement 

for developing countries to commence higher cost actions (e.g. agricultural and forestry policy 

reforms) since the carbon market will naturally motivate the lowest price emissions reductions. 

To tackle more difficult drivers of deforestation in the future may also require higher cost 

incentives than a REDD carbon market mechanism would generate in its early phase (Ogonowski 

et al. 2007). 

 

5.2 Strengths and weaknesses with a non market-based approach 

The major advantage of a fund-based approach would be to protect the post-2012 carbon market. 

Since REDD credits would be independent of the carbon market, the non-market REDD 

mechanism would sustain the integrity of the existing carbon market (Pedroni et al. 2007). 

Additionally, a non-market based approach could assist capacity building and implementation 

efforts, and support SFM in countries with low deforestation rates. On the other hand, developing 

a fund-approach necessitates potentially complex administrative efforts and selection criteria.  

 

Another drawback is that financial support would almost solely come from voluntary 

contributions from Annex I countries and other organizations. There are doubts if this level of 

funding would be good enough or comparable to other market approaches also since there is 

currently no crediting mechanism that incentivises adequate contributions. A fund-based 

approach could be less appealing to Annex I countries than the carbon market, for motives such 

as political resistance to increased development aid and uncertainty of real GHG reductions. 

Therefore, uncertainty about allocating enough funding might make non-Annex countries less 

prone to undertake REDD schemes. Also, a fund-based approach would provide little 

encouragement for competition to produce the most transparent, environmentally robust and cost-

effective REDD initiative. A fund-based scheme could also make REDD actions more dependent 

on government guidance by reducing the driving force of the private sector that a market-based 

approach could encourage (Ogonowski et al 2007). 

 

After the second workshop on the REDD item in early 2007 there appears to be an emerging 

consensus among proponents of AD, that a mix between a market-based approach and non-

market based approach may be required. Private and public funds such as Official Development 

Assistance (ODA) could be used initially to run pilot schemes to test methodologies, carbon 

inventories, monitoring and enforcement needs. The carbon credit market would then in time 

“channel” the funds necessary for reduction compensation payments. 
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6. How much would REDD cost? 

The amount of money required financing REDD schemes and pay countries compensation are 

very variable, but many reports and studies on the issue claim that there could be large rewards 

for REDD. According to the Stern Review of eight countries responsible for 70% of emissions 

from land-use change, the opportunity cost of income from alternative land uses would be in the 

order of US$5-10 billion annually, if all deforestation were to stop (Stern 2006). Model results 

from Obersteiner (2006) indicate that a 50% reduction of carbon emissions from deforestation 

over the next 20 years would require financial resources of some US$33 billion per year. The 

World Bank on the other hand estimates that to reduce the annual rate of deforestation in 

developing countries by 20%, would cost between US$2 and US$20 billion annually. 

Consequently, the price of halting deforestation altogether could be as high as US$100 billion per 

year (Griffiths 2007).  Potential earnings for individual countries vary largely due to e.g. forest 

size and market price for carbon offsets, but there are substantial profits involved. In the case of 

Bolivia, an REDD initiative could be worth US$72 million to more than US$1 billion to Bolivia 

annually, one of the poorest and most indebted countries in South America. Ebeling (2006) argue 

that funds from REDD could make an important economic contribution to developing countries 

with several percent increase in GDP in some cases as well as increased per capita income (figure 

5). 

 

 
Figure 5. Potential additional income as share of GDP under an AD initiative for developing countries. (Source 

Ebeling 2006) 
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A few proposals claim that if CR were established and reductions in deforestation were eligible 

for compensation through the carbon market, then several countries with high deforestation rates, 

market prices for carbon could make forest conservation economically competitive with many 

other land uses. (Del Carmen & Schwartzman 2005; Trines et al 2006). As mentioned earlier, 

other studies are less confident on this matter (e.g. Persson & Azar 2007) or suggest that carbon 

payments might be more effective in reducing degradation than deforestation. Local opportunity 

costs will determine if forest protection will be more profitable than cultivating the land for 

alternative land uses. More studies and efforts are needed to investigate under what economic 

conditions financial compensation for carbon can compete with deforestation and degradation. It 

is crucial to understand how the monetary value of carbon might be translated to other economic 

incentives to create attractive packages, for example by bringing together carbon payments with 

eco-tourism or agroforestry (Trines et al 2006). Also as highlighted, to construct the payment 

system in a way that the monetary flow will gain indigenous peoples and local communities is 

another huge challenge.  

 

Putting deforestation into a trading system could weaken incentives to reduce emissions from 

other sectors by lowering the price of carbon. Skutsch et al. (2007) discusses whether 

deforestation rates should be subject to a cap as with forestry projects under the CDM. To ensure 

a balance with fossil fuel credits, an agreed overall cap on the use of REDD for all participating 

countries could be initiated together. Conversely this unavoidably limits market liquidity. In 

order to evade an undermined and unequal market, global emission targets from deforestation 

must be negotiated alongside all abatement targets in the talks of future commitment periods. 

                     

7. Recent discussions on REDD  

7.1 Meetings within UNFCCC 

At COP11 in Montreal the COP requested its SBSTA to evaluate the issue of REDD and climate 

change mitigation and report back to COP13 in December 2007. UNFCCC has already organised 

two workshops on the REDD item within the mandate of the two-year process. The workshops 

provided opportunity for improving understanding of different proposals on policy approaches by 

Parties. Specific topics discussed during the first workshop (held from 30 August to 1 September 

in Rome, Italy) included links between technical and methodological issues and policy 

approaches and positive incentives. An important message from the Rome workshop was that 

advanced RS technologies are available that combined with appropriate ground truthing can 

monitor country commitments. There are also enough data to establish a baseline reference level 

for most tropical countries since the year 1990 at least (Dutschke & Wolf 2007).  
 

The second workshop was held in Cairns, Australia from March 7-9, 2007. This workshop 

focused more on policy approaches than methodological issues. The workshop provided 

opportunity for improving understanding of the different proposals made by Parties at various 

stages of the process. 21 submissions by Parties (UNFCCC 2007a) prior and during the workshop 

provided comprehensive views on how to address actions on REDD under a potential 

international arrangement. Some of the proposed approaches and positive incentives are linked to 

a future international regime; others could be implemented independent of any such future 

regime. Summing up the two UNFCCC workshops, it is clear that parties showed commitment to 
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develop an instrument that would provide financial incentives for developing countries for 

reducing emissions from deforestation on a voluntary basis. Most parties did not envision an 

instrument to take effect until after the first commitment period of the KP. This decision should 

be part of the overall post 2012 agreements (FAO 2007). There was also support for “early 

action” before 2012 in form of capacity strengthening and pilot activities in order to prepare for 

the instrument implementation. There was however strong disagreement whether or not to put 

this instrument under the Convention, the Protocol or as a voluntary scheme with no affiliation to 

UNFCCC (Österberg oral communication 2007). 

 

SBSTA 26 was held from 7-18 May 2007 in Bonn, Germany. This meeting summarized and 

reviewed the findings of the workshops and prepared a draft decision for further consideration at 

COP13. (UNFCCC 2007c) Despite intense discussion on this matter the parties were unable to 

reach consensus on many issues and several topics were “bracketed” for further consultation at 

SBSTA 27 and COP13 (IISD 2007; FAO 2007). 

 

7.2 COP 13 

The 13
th

 Conference of the Parties was held in Bali from 3-15 December 2007.  It was dominated 

from start to the end by an intense debate over the terms of future negotiations. The play followed 

a setting seen before with the European Union pushing hard to get the United States on a path to 

hard commitments. United States was forcefully pushing back, urging developing countries for 

stronger technological and financial assistance while standing firm on own commitments. At the 

end of it all an agreement was reached as part of the "Bali Action Plan" to spend two more years 

negotiating on a future agreement that included REDD. 

 

Agenda item 5, Reducing emissions from deforestation: approaches to stimulate action were first 

addressed in the SBSTA 27 plenary on 4 December (IISD 2007b). Over 20 statements were 

presented on this issue. Talks continued in many contact groups and informal meetings. Parties 

considered the draft text forwarded by SBSTA 26. India and China proposed inclusion of 

conservation and enhancement of forest carbon stocks but this was opposed by Brazil and the 

EU. Brazil stated that it is premature to bring in market mechanisms and preferred not to include 

degradation in REDD, while others like the Coalition for Rainforest Nations opposed. EU which 

not supported inclusion of forest degradation had to consider the standpoint of France which 

under the influence of former colonies were pressed to include degradation for EU and prevailed. 

 

At COP13, the United States position within the REDD negotiations became somewhat 

ambiguous and unclear. At a meeting within a contact group prior to the SBSTA plenary, United 

States insisted by bracketing two paragraphs that were supporting India on forest management 

issues. All other countries objected to the last minute change and the text was referred to SBSTA 

plenary where they further insisted the text to be left to COP and high level negotiators. The 

United States sought to consider REDD to include land use as a whole, but tropical forest 

countries insisted on an explicit reference to REDD and its mandate and subsequently the 

brackets were left out in the final text (UNFCCC 2007d). 

 

Moreover, United States did not contribute to the Forest Carbon Facility presented by the World 

Bank at COP13 and prior to Bali the Treasury Department of the United States decided to cut 
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funding for the Tropical Forest Conservation Act, the largest pool of United States government 

money exclusively for helping developing countries conserve threatened tropical forests (Butler 

2007). 

 

7.2.1 COP decision on REDD 

The COP adopted a decision, encouraging tropical forest countries to undertake demonstration 

activities (earlier referred to as pilot activities) and providing “indicative guidance” for such 

projects in order for understanding the challenges ahead. The primary focus of the demonstration 

activities is the development of national emission baselines, based on historic emissions, against 

which reductions can be measured. The decision does not say whether incentives to reduce 

deforestation would take the form of a market-based system or fund-based assistance as the 

question of “policy approaches and positive incentives”. This issue is to be considered by the new 

Ad Hoc Working Group that will take into account post-2012 action under the Convention. The 

proposal by United States to include “land-use” was considered and other countries insisted on an 

unequivocal reference to REDD and its mandate and subsequently the brackets were left out in 

the final text. Parties also agreed to an annex with e.g. indicative guidance, as proposed by the 

EU and modified by the US and others, and to include “demonstration activities” instead of a 

pilot projects, as Brazil proposed (UNFCCC 2007d). 

 

More specifically, the COP decision highlighted for example: 
 

 the urgent need to take further meaningful action to reduce emissions from deforestation 

and forest degradation in developing countries; 

 

 the need of local and indigenous communities should be addressed when action is taken 

to reduce emissions from deforestation and forest degradation in developing countries, 

 

 to encourage parties to explore a range of actions and undertake efforts, including 

demonstration activities, to address the drivers of deforestation, “with a view to 

reducing emissions from deforestation and forest degradation and thus enhancing forest 

carbon stocks due to sustainable management of forests”; 
 

 that COP requests the SBSTA to undertake a programme of work on methodological 

issues related to a range of policy approaches and positive incentives, including through 

submissions (21 March 2008) and the organization of a workshop, and to report to COP 

14 on the outcomes of this work 

 

 the further consideration, under the Bali roadmap, of “policy approaches and positive 

incentives on issues relating to reducing emissions from deforestation and forest 

degradation in developing countries; and the role of conservation, sustainable 

management of forests, and enhancement of forest carbon stocks in developing 

countries.” 

 

Despite the success to establish the REDD item under the framework and to solve some of the 

diverging issues pre COP13, the negotiations ahead still faces many challenges, especially in 
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technical implementation. Issues range from permanence to baseline and data establishment. How 

will historic deforestation be measured to establish a baseline for forest conservation and how big 

uncertainties should be accounted for when constructing a baseline? Other tough issues to be 

discussed are questions relating to governance and how local communities and indigenous people 

will benefit (which turned out to be a hotly discussed issue at this COP). How REDD should be 

funded (market-based, fund-based or on a voluntary market?) is also an issue which has to be 

discussed further within the new Ad Hoc Working Group. 

 

7.2.2 Forest day 

The issue of REDD was the most discussed issue at the Centre for International Forestry 

Research (CIFOR) organized Forest Day – a parallel event to COP13. Topics were related to 

methodological constraints (e.g. monitoring, baseline, leakage) but also governance and equity 

related issues were in focus. Sessions linked to economics and how to implement REDD in the 

most practical and profitable way were also taking place. 

 

A number of key points emerging from the CIFOR event was presented by the end of the day. It 

was noted that: current methods are “good enough” to proceed with the design and mechanisms 

for REDD. Governance-related challenges pose the greatest obstacles to international investors 

and local stakeholders but this will also provide opportunities for better governance structures. In 

order to create a robust REDD system; there is a need for simple mechanisms and multiple 

instruments, including a combination of market mechanisms. The success of REDD also depends 

on the motivation to address key drivers of deforestation. Of areas requiring further consensus-

building, the role of commercial forestry in REDD was identified as well as concerns that a 

market based approach related to REDD will not benefit poor people. Areas for further research 

work included to better define degradation and monitor carbon stock change, particularly 

degradation and tropical peatlands. Transaction costs must be minimized and methods should be 

developed for assessing the adaptive capacity of forests dependent communities (IISD 2007c). 

 

7.3 Meetings outside UNFCCC 

In April 2007 the second Global Observation of Forest and Land Cover Dynamics (GOFC-

GOLD) workshop on “Measuring and Monitoring Greenhouse Gas Emissions from Deforestation 

in Developing Countries” took place in Santa Cruz, Bolivia. Scientists and representatives from 

various institutions came together to exchange lessons learned from related case studies on RS 

and to develop detailed methodological guidelines for the estimation of national GHG emissions 

using RS and in-situ measurements. The first GOFC-GOLD workshop on monitoring 

deforestation took place in Jena, Germany in 2005. The general consensus from that meeting was 

that RS can be used to measure tropical forest area change with confidence since the 1990’s and 

that RS is the most practical tool to estimate forest cover change for developing countries. With 

the evolving discussions in the UNFCCC forum, the second GOFC-GOLD workshop on the 

REDD item aimed to initiate the development of a more detailed technical-guidelines-type 

sourcebook with specific methodological recommendations based on recent case study 

experiences. Given the positive experiences of past and ongoing pilot studies; countries can start 

to develop a national monitoring system and establish a historical deforestation reference using 
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1990 / 2000 / 2005 Landsat satellite data. If implemented, the methodological obstacles involved 

in the policy process for compensation schemes 2012 can be minimized. The draft of the 

sourcebook was presented during a side-event at COP13. 

 

The Swedish Government hosted the Midnight Sun Dialogue on Climate Change at Riksgränsen, 

Sweden in June 2007. The participants stated that the upcoming Bali meeting should establish a 

roadmap with a timetable and concrete steps for the negotiations on the future regime with a view 

to reaching agreement by 2009. Bali would thus provide an excellent opportunity to move 

forward the important climate negotiations including by converting the present tentative dialogue 

into a negotiating framework. It would be necessary, before Bali, to reach convergence on new or 

additional processes that may need to be established within the UNFCCC framework. At the 

meeting ministers also noted the important contribution of deforestation in developing countries 

to emissions of GHGs, and therefore underscored the importance of effective incentives to 

encourage actions to reduce emissions from this sector, and agreed on the necessity of conserving 

carbon stored in the biosphere. It was demonstrated that the linkages to loss of biodiversity, and 

desertification, are reminders of the central place of climate change in the overall framework of 

human impact on global natural systems. A two-phase process to reach agreement on these issues 

was supported by several ministers. The first phase would be to agree to discuss policy 

approaches and to start introductory methodological work immediately. Possibilities for 

immediate action on deforestation and reforestation should also be pursued at Bali. The second 

phase would be to agree on policy approaches and positive incentives in the context of the post-

2012 regime (The Midnight Sun Dialogue on Climate Change 2007). 

 

8. Supporting initiatives  

Various bilateral and multilateral organizations as well as Parties to the Convention have been 

supporting pilot activities with the aim to targeting deforestation. 

 

8.1 Forest Carbon Partnership Facility 

During the G-8 summit in Heiligendamm, Germany in June 2007 the G-8 leaders addressed 

deforestation to be one of the leading sources of GHGs. Therefore they requested the World Bank 

to explore a framework for piloting activities that would reduce emissions from deforestation and 

degradation using a system of policy approaches and performance-based payments. The proposed 

framework is called the Forest Carbon Partnership Facility. The proposed Facility would set the 

stage for a future, large-scale system of positive incentives for AD. The Facility would finance 

capacity building to increase developing countries’ capacity to harness a future system of 

payments, and pilot performance based carbon purchases for avoided emissions in a small 

number of countries. 

  

At COP13 the facility was launched. The bank said that nine industrialized countries have 

guaranteed US$155 million to commence the 10-year initiative, including Germany (US$59 

million), the United Kingdom (US$30 million), the Netherlands (US$22 million), Australia and 

Japan (US$10 million each), France and Switzerland (US$7 million each), and Denmark and 

Finland (US$5 million each). The United States has contributed US$0. Some 30 tropical 
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countries in Africa, Latin America and the Asia-Pacific could benefit from what the World Bank 

calls "the first financial mechanism to pay countries for saving their tropical forests." 

 

The facility consists of two components: A US$100 million Readiness Fund will supply grants to 

help countries set up systems and processes to monitor and credibly govern their forests. Several 

countries will also be able to sell emission reductions to a special US$200 million Carbon Fund 

supported by Annex 1 countries, as well as the private sector and organizations. The facility will 

become operational in 2008 (Butler 2007). 

 

8.2 Support Action from Government of Australia 

On 28 March 2007 the Australian Government announced the US$200 million “Global Initiative 

on Forests and Climate”, expecting it would become a catalyst for significantly reducing GHG 

emissions in the Asia-Pacific region through projects to tackle deforestation. According to the 

press release report Australia has for more than a decade argued constantly and strongly for 

effective international action on deforestation as an essential part of a global response to climate 

change (Australian Government 2007). This initiative will support practical and immediate action 

including building developing countries’ technical capacity to assess forest resources; introducing 

effective regulatory and law enforcement arrangements to protect forests, including preventing 

illegal logging; promoting the sustainable use of forest resources and diversifying the economic 

base of forest-dependent communities. This initiative was unique since it was the first proposal 

on state levels directly ear-marked for stopping deforestation.  

 

8.3 Support from Norway to combat deforestation 

Norway presented a policy strategy for combating deforestation in developing countries at 

COP13. “Norway is ready to increase its part in fighting deforestation in developing countries by 

supporting 375 million euros, (US$548 million) a year”, Norway’s prime minister said in a 

statement (ENB 2007). "This could yield significant and rapid reductions in carbon dioxide 

emissions at a low cost", adding that deforestation in developing countries was responsible for 

about 20% of the world's carbon dioxide emissions. To achieve the target, the country will also 

have to cut its emissions by two-thirds domestically. Some environmental groups expressed 

scepticism, and the Oil and Energy Minister acknowledged: "We don't know how we will achieve 

the goals yet, and that is challenging." Norway is also planning to raise taxes on fossil fuels and 

increased investments in cleaner technology. 

 

9. Discussion 

Emissions from tropical deforestation are significant and are located in non-Annex I countries. 

Having a large amount of emissions means there is also a significant mitigation potential in those 

countries. On the other side of the equation, if nations want to keep the option open to achieve the 

ultimate objective of the UNFCCC within a reasonable timeframe, the cut in emissions required 

under a possible post 2012 climate change mitigation regime needs to be significantly deeper 

compared to what has been agreed for the first commitment period under the KP. Adding up 
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these two aspects means that deforestation needs to be brought into the equation. This could only 

be acceptable to non-Annex I Parties if this would not hinder their development but would rather 

propel it. Therefore, it should not lead to commitments for non-Annex I countries but be a 

tempting opportunity to improve national circumstances and to access economic benefits that 

result from an engagement in such an agreement. REDD could thus be a highly cost-effective 

option for climate policy. 

 

Industrialized countries should consider putting a lot of effort in technology transfer and capacity 

building to developing countries in order to minimize the problems that is surrounding the issue. 

Weak governance structures are also a critical issue to be resolved in many developing countries 

which requires much more than monetary input. In a best case scenario, REDD funds could 

provide the necessary incentives to deal with corruption and poverty alleviation and improve 

governance structures. However it should be emphasised that development is not just about 

fulfilling poor people’s basic needs, but allowing them to choose how they develop and to choose 

which technologies they use. Hence, the issue of REDD brings into question the exact definition 

of the one of the underlying principles of the UNFCCC, that of “common but differentiated 

responsibilities”.  

 

Sustainable development of forests has emerged as one of the most difficult, serious, and pressing 

environmental issues of our time. Human-induced changes in Earth's forests have affected natural 

resource availability, biodiversity, atmospheric composition, and climate. RS by satellite 

observations provide a unique source of consistent information about forests over wide areas in a 

short period of time and have been improved over the last years. Such observations are necessary 

to begin understanding the complex feedback processes between forests and climate change. 

They also provide governments and organizations with the information they need to assess the 

current state of the forests, weigh the requirements of different uses by multiple stakeholders, and 

manage forestland resources in a sustainable manner. It is important to recognize, however, that 

the information provided from Earth Observation complements, but does not replace, the detailed 

information obtained form aerial photography and ground-based measurements.  

 

Following the REDD debate closely; it seemed that countries even before COP13 were coming 

closer to consensus after some previously contentious or unclear issues after COP11. The latest 

round of submissions to the UNFCCC showed a broader consensus and the second workshop on 

the item demonstrated the same trend (Österberg, oral communication 2007). Even Brazil (which 

stands to gain the biggest part of compensation payments for reducing deforestation) opposed to 

even quantifying emission reductions from deforestation at a national level only two years ago 

submitted its own proposal at the first REDD workshop in 2006. 

 

As was mentioned earlier it is imperative that local communities and indigenous people will 

benefit from a REDD scheme. At COP13 it seemed sometimes as if the technical issues not 

always were the major hurdle. The challenge is to come up with strategies for protected forests 

that will benefit local people and the governments involved. It turned out to be a lot of debate 

around this issue. One delegate stated “it is a surprise that we started with an issue that seemed to 

be positively seen by everybody, and suddenly there's a lot of pressure to slow down the process."  

Another striking thing is that science is developing methods in order to quantify forests as an 

ecosystem service, but that implementing compensation schemes based on these methods are still 

a few years away in time.  
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Indonesia - the world’s fourth largest emitter of greenhouse gases, more than 80% of it from 

deforestation - seemed to be the suitable location for the decision to start a new two-year 

negotiation process towards another outcome. There is still a lot of work to be done. Several 

times the REDD negotiations at Bali became very complicated and difficult to understand. It 

seemed like a lot of time was devoted to whether a comma should be substituted for a semi-colon 

in the text. However, the most important issue is that tropical forests are now a part of the 

agreement which have not been the case before and a fifth of the world’s GHGs are no longer 

neglected. 

 

When taking further policy actions to curb deforestation it is important not to make the process to 

complex and involve too many institutions. There are examples (e.g. Tainter 1996) how 

increasing complexity to resolve problems leads to higher cost, diminishing returns, alienation of 

a support population, economic weakness and collapse. Even though I do not think there is any 

great risk for this to happen, if countries do not agree on an approach within the next few years, 

e.g. because they get caught up in detailed technical discussions, I think the issue might loose the 

required political momentum. However, evaluating my experiences from conversations with 

delegates and scientists at COP13, and other workshops on the issue, many organisations and 

governments have invested considerable amounts of energy and resources into promoting and 

exploring proposals and will be unlikely to now simply neglect the issue. The fact that REDD is 

now a part of the UNFCCC framework will be a further catalyst for more intense work. 

Deforestation and climate change has also received more and more media coverage and now 

seem well established both on the international agenda and in public awareness.  

 

10. Conclusion 

Is it possible to stop tropical deforestation? It is unlikely in the foreseeable future, but the rate of 

deforestation can be reduced considerably and its negative socio-economic and environmental 

impacts can be minimized. Any effort to combat deforestation must be based on a complete 

understanding of who the agents of deforestation are and what its proximate and underlying 

causes are. The circumstances vary from country to country and from region to region. Through 

improved protection and management of the remaining forests, through well-targeted 

socioeconomic development programs, and through policy and institutional reforms; 

deforestation can be brought under control. While forests will continue to be lost for decades to 

come, it is essential that the fight against deforestation be done in the most rational way possible. 

Only then the long-term benefits to humanity will be favourable and the costs to the environment 

minimal. 

 

After all, progress on REDD is dependent on what happens in the larger picture of post-2012 

talks. Political negotiations, especially on the international level, are always slow and have to 

consider a large number of interlinked issues. Earth Observation Technology has become an 

important tool to overcome methodological obstacles such as baselines, additionality and leakage 

and will in the future provide essential information on forest cover change and biomass. This 

technology development will probably help bridging the gap between methodologies and policies 

for a more immediate agreement process in the UNFCCC negotiations. Therefore, a functioning 

and trust worthy global forest monitory system is a precondition for a global deforestation policy. 
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It is also important to monitor bioenergy plantation development closely, since there is a risk for 

a perverse incentive where forests in the tropics are cleared in order to produce biofuels for 

Annex 1 countries to meet their climate targets. 

 

The negotiations within and outside the scope of UNFCCC since COP11 has brought negotiators 

and the scientific community closer towards consensus for a post 2012 compensation scheme. 

Some propagate for market based mechanisms while other calls for more fund based non-market 

mechanisms. However many seem to realize that a basket of several mechanisms may be 

necessary in the first phase in order to gain experience. Recent voluntary funds from governments 

and organisations is a first step to learn lessons for a post 2012-scheme. In monetary terms the 

amount of cash flow required to finance REDD schemes are ranging with up to US$100 billion 

per year if all deforestation were to stop. Additional income for countries within a compensation 

scheme will also vary depending on forest size and market price for carbon offsets but the 

amount could definitely be an incentive for developing countries to reduce or stabilize their 

deforestation rates.  

 

Some say COP13 in Bali was a breakthrough, others are not that optimistic but for REDD it was 

a success. Parts of the COP decision text are vague on details but include important components 

that were subject to diverging views prior Bali. Despite all economical and sovereignty interests 

to consider consensus was reached on several issues such as demonstration activities and the role 

of degradation and conservation. The most important task in Bali was to establish a roadmap by 

creating a framework for pilot initiatives and signalling that efforts to reduce these emissions will 

be a part of the post-2012 international agreement. Now the real work is about to begin for the 

next two years with a lot of details still needed to be worked out. Anyhow, despite some 

divergence among issues before Bali progress could be finally be made after a dramatic end of 

the conference and pave the way forward for a robust compensation scheme coming into 

conclusion until at least COP15 in Copenhagen 2009. 
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