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 EXECUTIVE SUMMARY  

Deforestation degradation and climate change 
According to IPCC Fourth Assesment Report, 2007, emissions of Greenhouse Gases (GHGôs) have 

increased since the mid-19
th
 century, and are causing significant and harmful changes in the global climate. 

Higher emission levels are  producing sea level and climate that will dramatically affect billions of coastal 

people, the quality of the global environment and the capacity of countries to sustain future economic 

expansion. 

 

Moreover the report stated that since the pre-industrial era, the concentration of atmospheric carbon dioxide 

(CO2) has expanded by 35%, approximately 18% of which is due to deforestation and the degradation of 

forests. About 75 % of this has been from the developing countries of Brazil, Indonesia, Malaysia, Papua 

New Guinea, Gabon, Costa Rica, Cameroon, Republic of Congo and Democratic Republic of Congo, 

which have large areas of tropical forest.  FAO Forest Resource Assesment 2005, stated that an alarming 13 

million hectares of tropical forest are lost per year, while a further 7.3 million hectares per year suffer 

various degrees of degradation. Global emissions from land use, land use change and forestry have reached 

1.65 Gt Carbon per year.  

 

While developed countries grapple with the challenge of reducing their high emissions through new 

technologies and clean development, tropical countries can contribute substantially to mitigation by 

choosing economic development pathways less dependent on the conversion of forests. In September 2007, 

the President of Indonesia initiated a declaration of the worldôs major tropical rainforest nations to reverse 

forest loss, but emphasized the need for support from developed countries  through capacity building, 

research and development and technology transfer, as well as new and additional financial resources.  

  

The drivers of deforestation must be removed but new international markets and new protocols are also 

necessary.  As is the case with many other environmental services of forests, such as biodiversity or the 

regulated production of clean water, the lack of a tangible financial market for the reduction of forest-

related emissions of GHG gases has meant that tropical countries are not compensated for reducing 

deforestation and forest degradation. As there are presently no regulated financial markets for valuing and 

trading the carbon retained in forest ecosystems, conventional forest products or alternative land uses 

remain potent incentives for deforestation.      

  

This document lays out a process by which Indonesia can prepare for involvement in the REDD 

Compliance Carbon Market which is expected to emerge after the Kyoto Protocol matures in 2012. 

 

Historic deforestation in Indonesia  

 
Indonesia has a long established framework of forest land use which forms the basis for its forest resources 

and land use planning. And a framework within which improved forest management might be 

implemented.  

 

Forests are divided into the categories of Protection Forest which are concerned with maintaining 

hydrological protection/functions , such as water management; Conservation Forests; which are primarily 

concerned with biodiversity conservation, ecological processes and nature-based tourism and Production 

Forests, including natural production forests, industrial plantation forests and forest areas which may be 

converted to other land use categories outside the forest estate. These uses include estate crops such as oil 

palm, agriculture and settlement. Over the last three years the Ministry of Forestry has been increasingly 

concerned with improving public access to forest land and promoting community based forest resource 

management through classifications including: collaborative management of protected areas; Community 

Forests; Community Forest Plantations and Customary Forests. These land use zones are designed to 

increase the economic stake which local people may have in the national forest estate and to thereby 
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promote greater levels of community based forest protection as a means of combating illegal logging and 

reducing deforestation and forest degradation.  

 
The international REDD initiative  

Carbon credits associated with REDD are different from A/R CDM: they derive not from growing new 

trees but from avoiding deforestation and reducing the size of the carbon stock lost as the biomass of forest 

ecosystems is degraded.    

 

The REDD system will achieve much higher investment rates than A/R CDM projects because of the 

fundamental differences in the way carbon levels in the atmosphere are reduced. A/R CDM projects 

sequester carbon from the atmosphere and deliver temporary carbon credits. REDD projects avoid 

emissions of carbon into the atmosphere by conserving existing carbon stocks. They are therefore similar  

to CDM energy projects, which deliver permanent emissions reductions. 

 

The carbon credits generated under a REDD scheme are a consequence of how well new approaches to 

forest and forest land management succeed in diminishing unnecessary or unplanned carbon loss in 

comparison to a defined baseline. REDD is a means of providing countries with the financial incentives to 

retain their forests, by using stored carbon as the natural resource supporting economic development.  

 

REDD is not directed at stopping the use of forests for timber, nor of stopping planned conversion of 

forests to other economic uses. REDD represents a way to value the natural resource of carbon so that it 

can be considered along with other conventional forest resources, when land use and forest use decisions 

are made.  

Indonesia, as a leader of a coalition of 18 Rain Forest Countries hosted the UNFCCC 13
th
 Convention of 

the Parties (COP 13) in Bali in December 2007 and has accepted responsibility to bring to the discussions 

of REDD substantial technical analyses of what would be required to implement the REDD concept in a 

post-Kyoto international protocol. 

REDD in Indonesia and the IFCA Process 

By conservative estimates, if Indonesia could halve its recent annual rates of forest loss, the estimated value 

of carbon credits is between $ 2.5 and $4.5 billion per year.  REDD market income for verified reductions 

in deforestation could assist existing forest industry plans  to double the size of the pulp and paper industry 

from 6 million to 12 million tonnes; to more than double exports of palm oil from the current $ 3.75 billion 

to something in the order of $ 7 billion a year; and to sustain an expanded timber industry which currently 

generates about $4 billion a year. 

 
The investment cost of a broadly based integrated land use program which maximize Indonesiaôs tradable 

forest carbon resources is estimated in excess of $10 billion between 2008 and 2012. REDD-related 

financial resources could make a very significant contribution to meeting the costs to be faced by provincial 

and district government administrations, and by the pulp paper, oil palm and timber industries, during the 

transition period before adequate additional plantation and oil palm resources come on stream. REDD-

related incomes could also support a substantial investment in peat land restoration and broadly-based, rural 

and village level forest enterprises. Such an investment could result in alternative and sustainable 

livelihoods for many of Indonesiaôs 10 million lowest income families who currently survive on 

uncontrolled harvesting of forest and expansion of slash and burn agriculture.   

 

Indonesia formed the Indonesian Forest Climate Alliance in July 2007, to analyze how a REDD scheme 

could operate as a practical carbon emission reduction mechanism. The IFCA is a forum/umbrella for 

communication/coordination/consultation of stakeholders working on forest and climate changes in 

Indonesia. The IFCA is coordinated by the Ministry of Forestry, consisted of governments, private sectors, 

civil societies, scientific institutions and interntional partnerss. . The IFCA process in 2007 was   supported 

by governments from Australia, Germany and the United Kingdom under the coordination of the World 

Bank. Nine working groups were brought together to produce technical working papers between August 

and December 2007. A total of 60 national and international experts in all aspects of forestry and climate 

change have participated in the preparation of technical papers which address the elements of the supply 
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chain necessary to produce carbon credits from REDD project activities. The process has involved writing 

workshops and extensive stakeholder consultation. IFCA outputs were integral parts of the material 

presented for discussion by the Ministry of Forestry at a parallel event at UNFCCC COP13 on the 6-7 

December 2007  
 

 

The REDD Supply Chain 

The production of a REDD carbon credit requires a series of steps that will operate at the national level and  

sub-national levels of government.   REDD can be as a tool to integrate efforts in managing forest resources 

in a sustainable  manner at all levels. The steps include: 

1. The development of an organizational/ management infrastructure capable of: 

¶ setting a baseline against which annual emissions can be measured ; 

¶ The capacity to monitor the changes with sufficient precision to deliver confidence and quality to 

the tradable carbon credits;  

¶  A structure through which the sale of carbon credits could be managed 

¶ A structure by which income from the trade in carbon credits can be distributed to those agencies 

or groups responsible for achieving the reductions. 

2. The identification of those activities, or organizational and industry changes necessary to achieve a 

reduction in emissions; and  

3. The development of a carbon market system capable of handling the trade, especially recognizing the 

nature and source of potential buyers. 

4. A system of forest governance that ensures that law is enforced; that systematic issues of governance 

such as transparency is addressed and that carbon transactions are safeguarded.  

The progression of steps represents a system and all steps need to be achieved in order to produce tradable 

credits. 

 

Developing the Infrastructure: setting the REL and monitoring changes  

 
The UNFCCC definition of Forest includes all land with woody vegetation consistent with national 

standards for canopy cover, canopy height and area. It also includes vegetation that could potentially reach, 

the threshold values used by a country to define the Forest.  Forest includes lands covered with mixed 

species natural forests and plantations of single species for A/R CDM.  Indonesia defines forest as woody 

vegetation covering greater than 0.25 ha with a potential to reach a minimum of 5 m and a crown cover of 

greater than 30%.  

When crown cover falls below the designated minimum land is classified as non-forest. If this is only a 

temporary change, such as for timber harvest with regeneration expected, the land remains classified as 

forest. This definition could be applicable to REDD but negotiation is still required.   

 
The UNFCCC Decision 11/CP.7 defines deforestation as the direct, human-induced conversion of forested 

land to non-forested land.  

 
Deforestation causes a change in land cover and generally a change in land use, although the subsequent 

land use often is not detectable from remote sensing imagery. Common changes include: conversion of 

forests to annual cropland, conversion to perennial plants (oil palm, shrubs, short-rotation pulpwood 

plantations), conversion to slash-and-burn (shifting cultivation) lands, and conversion to urban lands or 

other human infrastructure. 

  

When long term direct human-induced changes persist in a forest, cause a loss of forest carbon or other 

values but do not reduce canopy cover below the defined threshold of what is forest, degradation has 

occurred.  
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The thresholds for loss in carbon stocks, long term, and minimum area affected need to be specified to 

operationalize this definition. Degradation would represent a measurable, sustained, human-induced 

decrease in carbon stocks, with measured tree cover remaining above the minimum required to be 

considered forest. Conversion of native forests with high carbon stocks to plantations with lower carbon 

stocks would meet this definition for degradationða plantation, likely to meet the definition of a forest in 

any country, is a human-induced, persistent loss in a significant amount of carbon. The technological 

requirements to monitor degradation directly are either not generally available or prohibitively expensive 

for routine use. Indirect approaches that could be used are described in the document. 

 

Carbon emissions from deforestation and forest degradation may be estimated from either gross or net 

changes in carbon stocks 
 
Gross emissions assume removal of trees and most of the biomass and that all carbon is emitted. It does not 

include any reductions for the carbon sequestered in the vegetation of the replacing land use. Net emissions 

assume removal of trees and most of the biomass and that all stored carbon is emitted, but allows for 

counting the carbon stocks on the area deforested as they are replaced. Since carbon stock is monitored 

annually for REDD in the year when deforestation occurs gross and net carbon emissions will count as the 

same. In subsequent clear-felling of plantation forest blocks net and gross carbon emissions will also be the 

same, although lower than in the initial clearing of the natural mature forest. This situation has lead to some 

controversy among forest managers who believe that the measurement of gross emissions is an unfair 

penalty which cannot be redeemed through subsequent sustainable forest plantation management. A better 

analysis of net versus gross deforestation is to consider the more tangible issue of what the level of planned 

deforestation will be within the context of national and regional strategic economic development, taking into 

account the Net Present Value (NPV) resulting from evaluation of the stored carbon market resource. The 

projected changes in forest cover which optimize the total land resources can then be eliminated from a 

projected baseline.  

 

IPCC Guidelines concerning REDD focus on reducing gross emissions. Throughout the report, emissions 

reported are gross emissions from deforestation. Emissions from degradation have not been considered as 

they did not result in the removal of the tree canopy below the threshold level considered for forest.  

 

The Reference Emission Level  (REL) is the baseline against which reductions in emissions are measured. 

It is a function of forest area change combined with the corresponding carbon stocks of the forests being 

deforested or degraded.   

 

A REL may be established by (i) taking an average of past conditions over an agreed time 

frame; (ii) modeling based on unplanned (unsanctioned) activities and planned land use to 

meet development goals over a specified time frame; or a mixed REL where emissions from 

planned and unplanned drivers of deforestation and degradation are considered differently 

and separately. In this case, emissions from unplanned activities are measured against a 

REL based on historical unplanned emissions, or an average of historical emissions. Each 

approach has implications which need to be evaluated in the Indonesian context.  

The mixed approach to setting the REL appears most appropriate to the Indonesian 

situation; however it does present specific challenges. .Projection of the pattern and rates of 

deforestation are likely to be more challenging than the associated estimation of carbon 

stocks and subsequent estimates of emissions.  Estimates of carbon stocks for the REL could 

be improved with minimal effort and capacity, whereas projecting deforestation rates 

requires more technical capacity. 

Forest maps will be required for two time points, whether for recording historic emissions or for developing 

a modeling approach. In the example given in this report, the Time 1 map was the forest/nonforest map for 

the year 2000; annual maps for each year 2000-05 were developed with the period ending in 2005 (Time 2).  
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Decisions have yet to be made as to what time periods will be selected for developing the REL. For 

Indonesia, the best remote sensing data for forests are available for 2000 onward.  

 

The map representing Time 2 could serve as a starting point for developing a benchmark map against 

which future changes in forest area and corresponding emissions could be measured. However, to produce 

the level of accuracy required for such a benchmark map requires the use of high resolution data in those 

places where deforestation causes small clearings (not picked up by MODIS) and detailed ground 

validation of the imagery. A concerted effort must be made to accurately map peat swamp forests so that 

any changes in them can be well monitored into the future.  

 

Timber production from native forests is an important activity in Indonesia and is also a source of CO2 

emissions.  Timber harvesting is captured under forest degradationðthat is reduction in carbon stocks in 

forests remaining as forests. Currently, there is no REL for forest degradation in Indonesia.  Therefore 

Indonesia is missing out on opportunities to engage fully in REDD by not having the data and estimates of 

the historic emissions for this activity. The challenge then for Indonesia is to have the capacity to quantify 

the emissions from timber harvesting activities 

Monitoring and verification 

Under a REDD mechanism, countries will need to show credible reductions in emissions from 

deforestation and degradation, measured against the baseline at specific intervals in time (e.g. annual or bi-

annual). Monitoring will show the success of REDD policies and interventions, which will make possible a 

translation of emission reductions into carbon credits.  

 

The IPCC provides some guidance on the land use changes that could be monitored, a scheme that 

Indonesia may wish to adopt. Thus, the 2006 IPCC Guidelines for National Greenhouse Gas Inventories for 

Agriculture, Forestry and Other Land Uses (AFOLU) and the 2003 IPCC Good Practice Guidance for Land 

Use, Land Use Change and Forestry (GPG-LULUCF) are constructed around six land uses, and the 

conversion between those land uses: 

¶ Forest Land Converted to Crop Land  

¶ Forest Land Converted to Grass Land,  

¶ Forest Land Converted to Settlements, and  

¶ Forest Land Converted to Other Land 

 

are commonly equated to deforestation. 

¶ Forest Land Remaining Forest Land potentially encompasses forest degradation 

 

The  IPCC recognize three potential ways to track area changes: 

¶ Approach 1 identifies the total net area change for each land category, but does not provide 

information on the nature and area of conversions between land uses. As this approach only identifies 

the net change in forest area, it is unsuitable for monitoring deforestation.   

¶ Approach 2 involves tracking of land conversions between categories. Under Approach 2, the 

counterbalance effects of areas of reforestation and deforestation are identifiable.   

¶ Approach 3 extends Approach 2 by using spatially explicit land conversion information; thus allowing 

for an estimation of both ñgrossò and ñnetò changes in land categories.   

 

Approach 3 is the only one that can be used for REDD implementation. 

 

With respect to emissions factors, there are five main types in-forest C pools (aboveground biomass, 

belowground biomass, dead wood, litter, and soil), with a sixth (harvested wood products) under 

discussion. Deforestation and degradation can also emit non-CO2 gases, which have a higher global 

warming potential than CO2, from decomposition and biomass burning. The IPCC reports include methods 
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for estimating the emission factors for all these pools and gases.  Which of these pools and gases will be 

included for REDD remains to be negotiated.  

 

The assessment of emission factors for the various carbon pools can be carried out at different levels of 

uncertainty or ñTiersò, with Tier 1 being probably insufficient to satisfy REDD needs. Indonesia may begin 

with Tier 2 which is expected to be sufficient for commencing engagement, and then systematically 

institutionalize approaches towards Tier 3 which is more complex and models transfers and releases among 

carbon pools that more accurately reflect how emissions are realized over time.  

 

To enhance readiness more technical data about the variability of Indonesiaôs forest is required. The 

National Forest Inventory (NFI) should be revived and more plots added for forest types under most threat 

These extra data would improve the accuracy and precision of estimates. 

  

There is little to no data on other carbon pools specific to Indonesia. For example, conversion of forest to 

non-forest results in losses of soil carbon but data for estimating this source of emissions for Indonesia is 

lacking. Further data are needed to improve the emission factors for draining and burning peat when peat 

swamp forests are deforested. For example, data on CO2 emissions from peat swamp forests is needed to 

determine how emissions vary as a function of the conversion process such as ditching and draining to 

varying depths. Emissions from fire in peat swamps are based on one study, and more studies are needed 

on the depth of peat that is consumed in a fire 

 

Forests should be classified into classes that have significance for carbon measurements and can be 

distinguished from or linked to satellite or aerial imagery. 

 

No experience exists in monitoring and measuring areas of degraded forests on a regular basis in Indonesia 

and little data exist on the impacts of harvesting on carbon stocks.  To develop a monitoring system for 

forest degradation would require training and testing of these methods in Indonesia and the acquisition of 

more detailed satellite data and air photos. A challenge for Indonesia is to quantify the relationships 

between harvesting practices and CO2 emissions. Such data could be used to investigate how timber 

extraction practices might be changed to reduce CO2 emissions from this activity. 

Carbon Market Structure 

At this point in time there is uncertainty about how a carbon credit market for reduced emissions from 

deforestation will be established. There is a large number of possible arrangements for the REDD carbon 

market depending on the type of international agreement that is finally reached in this respect. Fundamental 

questions in this respect are yet to be answered, including:  

1. Whether an agreement is in fact reached at the international level or whether, in its absence, a 

voluntary market would spontaneously develop? 

2. Assuming an international agreement, whether the financial mechanism will be based on a fund or the 

creation of a regulated international market for trading carbon credits?  

3. Whether credits will be ñfungibleò with other types of credits in carbon markets, or whether there will 

be an exclusive protocol for REDD credits?  

4. Whether REDD payments will be made to national governments or directly to other entities at the sub-

national level?  

5. What reference scenario will be used for computing credits and releasing payments. Indonesia will not 

lone determine the detailed form that will emerge for the international transactions mechanism. It 

could though, explore this issue in more detail, weighing the advantages and disadvantages of the 

various options, with a view to influencing the eventual design of such mechanism. 

Payment Distribution Mechanisms 

An effective REDD mechanism requires that appropriate rewards accrue to those that undertake initiatives 

that reduce deforestation and associated emissions. If these payments do not reach the agents who have a 
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direct influence on forest-cover and carbon-stock change, a REDD scheme will not create the incentives 

needed to reduce emissions. 

 

The design of the Indonesian national REDD payments system will involve decisions over: 

  

1. Financial transfer mechanisms at different scales;  

2. Revenue allocation;  

3. Forms of payment and timing;  

4. Legal and other institutional structures; and  

5. Risk management options. 

 

The first issue that needs to be  decided is who will be the ñsellersò and who would be responsible for the 

financial allocations. Regarding the first question, taking into account relevant regulations, there are two 

options:  

1. Transactions would take place with the central government;  

2. Transactions would be carried out with lower government levels or directly with projects. With respect 

to the second issue, redistribution of funds can take place in three ways: 

(i) Following the government administration hierarchy:  National <> Provincial 

  <> District government <> Village; 

(ii)  Based on management of forest functions:  National <> National forestry authority <> Local 

forest management units;  

(iii)  Domestic project-based with the nation as re-seller on the international market: National 

authority <> Project entities <> local actors. 

 

The advantages and disadvantages of these combinations are reviewed; however, there is still a need to 

reach a decision on which will be adopted, what their institutional demands would be and what would be 

the transaction costs of each. 

  

There are several options to organize the allocation of revenues to different entities. These allocation issues 

will be vital for the central government to resolve, regardless of how transactions may take place between 

international and national levels. 

 

With regard to the forms of payments, several options have been explored in detail. These include whether 

payments to main actors should be in the form of a lump sum, or staged over time; whether to individuals 

or groups, or whether on a cash or non-cash basis. A resolution of what mechanisms would be preferred is 

needed taking account of the effectiveness and efficiency levels that can be achieved in each case and the 

transaction costs that are likely to materialize. 

 

The legal framework to regulate the various options is complex. Existing legal frameworks will influence 

both fund-based and market-based approaches to REDD, particularly where financing is incorporated into 

the state budget. Revenue Sharing Funds (DBH), General Allocation Funds (DAP), and Special Allocation 

Funds (DAK), are examples of revenue sharing between national and sub-national government entities and 

are likely to play a role in allocation decisions. Regulations related to decentralization of roles and 

authorities of forest governance will also play have a major influence in the design of REDD mechanisms.  

 

With regard to risk, there are three types: 

1. Governance risks (e.g. low transparency, accountability and high levels of corruption, or the risk that 

the national government will reverse policies related to REDD); 

2. Permanence and leakage risks at national and project level; and 

3. Project risks, especially those related to unclear land ownership and associated conflict 

 

Several options to deal with these risks, including increased transparency in allocations and the use of 

independent auditors and monitors, have been analyzed.  
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The mechanism for compensation within Indonesiaôs borders will depend on what international transfer 

arrangement is agreed upon, for example whether it would entail payments to national government or to 

sub-national levels of government. The details of a precise architecture of a payment distribution 

mechanism will have to wait for a decision on what will be the international standard. On the other hand, 

payments to actors within Indonesia will require a definition of what criteria will be followed to allocate 

financial amounts, whether they will be strictly determined on the basis of carbon credits produced by those 

that avoid deforestation or whether other criteria such as poverty alleviation will enter into the equation. 

There is also the question of whether payments will flow through state budget allocations or whether an 

independent and transparent financial system needs to be created, and the specifics of the profile of 

payments over time and over geographical areas. These questions and others have already been explored in 

some detail but additional analytical work is needed to provide concrete answers that would serve as a basis 

for the creation of a scheme for distributing payments. 

 

At this point in time there is uncertainty about how a carbon credit market for reduced emissions from 

deforestation will be established. There is a large number of possible arrangements for the REDD carbon 

market depending on the type of international agreement that is finally reached in this respect. Fundamental 

questions in this respect are yet to be answered, including:  

 

1. Whether an agreement is in fact reached at the international level or whether, in its absence, a 

voluntary market would spontaneously develop? 

2. Assuming an international agreement, whether the financial mechanism will be based on a fund or the 

creation of a regulated international market for trading carbon credits?  

3. Whether credits will be ñfungibleò with other types of credits in carbon markets, or whether there will 

be an exclusive protocol for REDD credits?  

4. Whether REDD payments will be made to national governments or directly to other entities at the sub-

national level?  

5. What reference scenario will be used for computing credits and releasing payments. Indonesia will not 

lone determine the detailed form that will emerge for the international transactions mechanism. It 

could though, explore this issue in more detail, weighing the advantages and disadvantages of the 

various options, with a view to influencing the eventual design of such mechanism. 

Deforestation Reduction Strategy Options 

A series of priority strategy recommendations have been developed for each of the major forest sector land 

uses: these are summarized in the table below and apply to protected areas, including conservation forest  

and protection forest; Production Forest including natural forest, plantation forest and convertible forest. 

There is also a focus on the oil palm sector as a major expanding use of converted forest land and also peat 

soils which are used for plantation forest, for oil palm and for conversion to other non-forest uses. The 

focus on peat soils reflects not only the high level of soil carbon storage and the extent to which they 

contribute to the total carbon emissions from the country; but also to the complexity of introducing 

management responsibility for decision making which extends across sectors of government and also levels 

of government.  

 

While the strategic recommendations call for a number of significant and positive actions to be taken to 

reduce carbon emissions, almost all are already encompassed in legislative or policy frameworks governing 

the aspirations of the forest sector. Many of the recommendations are also contained in goals and objectives 

of the Ministry of Forestryôs Long Term Development Plan 2006-2025.  REDD provides the potential to 

introduce not only the incentives to take these actions, but also the financial resources to fund them. 

 

 

Forest Function Recommended Strategy Initiative 
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Protected Areas (KK and HL) 1. The development of a revised national conservation strategy. 

2.   The development of a professional and sufficient management structure.  

3.   The confirmation of boundaries and the completion of the legal 

gazettal process 

Production Forests 1.    Review the production forest function units to accommodate 

changes in the areas of forest vegetation in support of decentralized 

government responsibilities, including 

¶ A review of the ecological conditions associated with each 

forest unit to determine its continuing conformity with the 

original function; 

¶ A review of the condition of open access production forest 

land;  

¶ Review opportunities to secure land access among local people 

and potential for collaborative land use involving HTR 

projects 

2.    Reduce the flow of illegal logs into the market, by 

¶ Enforcing laws against illegal logging 

¶ Creating alternative log supply 

¶ Re-structuring wood products sector 

3.    Review management practices in production forest units to 

optimize REDD opportunities, by 

¶ The provision of incentives to achieve stipulated outcomes of 

management rather than compliance to prescribed actions 

¶ The use of performance bonding 

¶ The provision of incentives for practices reducing carbon 

emissions 

¶ Supporting adoption of accountable ósustainability targetsô 

¶ Supporting collaborative management arrangements between 

forest concession companies 

 

4. Capitalize on the opportunity of the REDD Market instrument to 

realize planned strategic reform of the pulp and paper industry to 

achieve a sustainable forest plantation sector, by 

¶ Strengthening the criteria for approval of new plantations in 

Production Forest 

¶ Increasing the cost of using MTH and/or restrict its use for 

pulp production 

¶ Regulating the export of wood chips and pulpwood logs 

¶ Encouraging carbon-positive pulp and plantation projects by 

improving due diligence in the financial sector.   

 

Oil Palm 1.   Consolidate policy and approval criteria for releasing HPK for oil 

palm developments 

2.   Review spatial plans to optimize degraded lands.   

3.   Intensify production per unit of land.   

4.   Require zero burning 
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Peat land 1. Regulate and Restore Water Tables 

2. Prevent Fire  

3. Build coordination and consistency across government jurisdictions 

and sectors to control cross boundary impacts of fire (control of 

sources and control of spread). 

4. Regulate further conversion of peatlands and revise and enforce 

rules for management of existing peatland plantation sites. 

5. Implement land swaps where possible to retain high carbon value 

forest and peats while allocating alternative land for new plantations.  

 

Testing the implementation of REDD 
 
From 2008 the Ministry of Forestry is embarking on a program to test the implementation of REDD in 

Indonesia through demonstration projects. The guiding principle for this process which has emerged from 

the IFCA investigation is that all demonstration projects need to be examining how the whole REDD 

supply chain can be implemented under varying spatial, sectoral and administrative conditions. This will 

require a multi-sectoral approach emphasizing coordination and collaboration to an extent that that has 

been rarely attempted, especially in this country. The glue that will ensure its success must come from the 

common understanding of the fundamental importance to the future of the nation of maintaining the carbon 

resource as a buffer against the full impacts of disastrous climate change and the loss of the natural 

ecological life support systems that provide the resilience which the country requires to underpin economic 

recovery and a safe and equitable future for the population.  

 

In order for a REDD scheme to result in payments for carbon units traded, there are a number of steps that 

must be fulfilled: These steps have been defined as the Supply Chain and consist of: 

1. The establishment of a Baseline  

2. Reductions in carbon emissions achieved against the ñBusiness as Usualò scenario 

3. Monitoring and verification of the reductions 

4. The accounting of carbon trading units; and 

5. The distribution of the payments from the market to the agencies responsible for achieving the tradable 

carbon credits. 

 

Pilot projects should test how these steps can be undertaken in a way which results in tradable carbon 

credits under the range of circumstances which this large and complex country presents. The outcome of 

the demonstration projects will determine: 

¶ Where gaps may lie in information or capacity to obtain information; 

¶ The practicality of implementing management options which reduce emissions in each of the forest use 

sectors from a technical and economic perspective; 

¶ The practicality of implementing management options at different spatial and administrative scales; 

¶ The quality and permanence of the carbon credits that can be achieved; 

¶ Mechanisms which are just and transparent for the distribution of payments from the market 

transactions to the agencies (government, business, community or NGO) responsible for the resource 

management changes. 

   

Based on an analysis of responsibilities of the three strata of government Demonstration Projects should be 

undertaken at four levels of potential future activity: 

¶ National (for example with land management units managed from national government, e.g., National 

Parks;) 

¶ Province (Forestry activities in areas that cross districts; e.g., HPH, TAHURA)  
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¶ District (Forestry activities that occur within a District (HPH, Community Forest Area, oil palm estate 

and HTI) 

¶ Project (for example with forest management units such as individual HPH, HTI, Estate crop 

plantation, or community based HTR. 

 

The nature of Payment Distribution Mechanisms is the subject of debate as to whether they should be 

managed at national, sub-national or project level. The IFCA follows IPCC Guidelines and assumes that the 

monitoring of reduced emissions and subsequent payment distributions to contributing projects will be 

coordinated nationally. This decision creates a particular consideration for the selection of demonstration 

projects. 

 

The REDD carbon market in Indonesia will be the responsibility of a national facility monitoring emission 

reductions,. This body would also manage payment distribution to REDD projects. Because projects in the 

compliance market will not sell their carbon emission reduction credits the issue to be tested is how to 

determine, on the basis of national emissions savings, what proportion of the income received from the 

market should go to each project, based on its size, effectiveness and form.  

 

The pilot phase leading to 2012 provides the opportunity for these formulae to be determined through 

demonstration projects which have direct relationships with buyers under national coordination guidelines, 

which should be included in governing regulations. Volunteer project proponents should be selected who 

represent all industry sectors and all geographical scales. The management practices which they propose 

can then be tested to determine the degree of emission reduction, with the results providing the basis for 

subsequent approved management practices when the market is fully operating. This experience could then  

provide the formulae for allocating emission reduction credits for which approved projects will receive 

annual reimbursement.  

 

This national compliance based system would run independently and parallel to the voluntary  market 

which will always be market-based and where remuneration of projects will result from direct trading 

between project sellers and buyers, a situation which will not occur in the compliance market. 

 
The view of the IFCA analysis is that the minimum spatial scale should coincide with the administrative 

level of the District in order to reduce the inherent difficulties posed by leakage and additionality.. 

At all levels, the new concept of the KPH (Forest Management Unit) as described in the PP6/2006 and 

amended in PP3/2008, offers the most integrated administrative unit for forest management on the Forest 

Estate. 

Projects selection needs to encompass sectoral uses as reflected in the Strategy Papers: 

¶ Protected Areas, including nature  reserves (Cagar Alam) and national parks under National 

jurisdiction; TAHURA under Province jurisdiction; and protection forest (Hutan Lindung) under 

District jurisdiction. 

¶ Natural Production Forests 

¶ Industrial Plantation Forests, especially for the production of pulp for paper production; and  

¶ Oil Palm Plantation 

 

Selection of geographical locations should also allow for the testing of circumstances in forests that are on:  

¶ Peat soils and 

¶ Mineral Soils 

 

With respect to peat soils sites with deep peat should be given priority. These include 12 districts in the 

provinces of NAD, Riau, Jambi, East Kalimantan and Papua.   

To determine the effectiveness of managing encroachment through alternative business development/ 

community development, site selection needs to encompass locations (Districts) where the access to the 

forest by neighboring communities is: 
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¶ High 

¶ Low 

 

Site selection needs to consider locations where REDD benefits can contribute to a broad range of social 

and infrastructure improvements, demonstrating the capacity of the new carbon mechanism to address 

poverty alleviation and opportunity growth, in return for forest stewardship, not encroachment.  

 

Site selection should also consider potential cooperation from forest industries willing to implement 

improved management through, for example, adopting Reduced Impact Logging (RIL); international 

benchmark plantation operation; and certification, as a means of testing opportunity cost incentives.    

 

In terms of a national screening of approved demonstration projects, an objective should be the inclusion of 

regions which: 

¶ Had a high forest cover; but high rates of deforestation; 

¶ Had high forest cover and low rates of deforestation; and 

¶ Had lower forest cover but low rates of deforestation. 

 

Readiness by 2012 will require attention to the infrastructure of delivering carbon credits: specifically 

concerns relating to the establishment of a baseline an independent monitoring system, a means of selling 

and accounting for credits and a mechanism for the distribution of payments 

 

Grant programs for technical assistance to achieve readiness are available from a range of multilateral and 

bilateral contributions under such instruments as the World Bank coordinated Forest Carbon Partnership 

Facility (FCPF) and pledged support from bilateral donors including Australia, the United Kingdom and 

Germany.  Many of these funds are now available to respond to proposals 

 

The document provides an analysis of potential priority projects which would equip Indonesia with 

readiness for an estimated $7.5 million.   

 

The implementation of forest sector reforms is not a requirement for readiness but is nevertheless an 

important component of testing the practical processes involved in implementing a REDD supply chain 

through demonstration projects. The document has provided an initial analysis of the scale of investments 

involved in implementing the strategic reforms which will produce substantial reductions in historic 

emissions. An estimated $4 billion dollars over ten years is proposed as a realistic working figure for which 

international donor interest can be expected.   
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THE OBJECTIVES AND STRUCTURE OF THIS REPORT 

 

This consolidating document brings together the findings of the nine Working Groups, plus 

feedback obtained from internal focus group meetings, the two national workshops and the 

proceedings of the Bali Conference.  

 

The first objective of this report is to present an account of progress in the process to reach an 

adequate level of Readiness to implement a mechanism to secure funding from the emerging 

global financial mechanisms for Reducing Emissions from Deforestation and Degradation. The 

second objective is to provide a basis for discussion with the many agencies who have expressed 

an interest in supporting Indonesia in this undertaking. The report explores how REDD could 

work in practice and be fully operational in time for the  target start up date for creation of a post 

Kyoto REDD Carbon Credit Mechanism after 2012. The report sets out a series of actions that 

GOI could undertake between now and 2012 to ensure that Indonesia could qualify for such 

carbon payments.  

 

A final objective is to share with the many other countries that have expressed an interest in the 

REDD scheme, the process Indonesia has followed in developing an understanding of how a 

REDD mechanism could work. The report places strong emphasis on the potential of REDD not 

only to slow global warming but also to bring this about in ways that will address poverty 

alleviation through expanded economic growth and protection of forest carbon and the many 

other forest-related environmental services.  

 

Following an Introductory section which sets out the international and national context of REDD, 

the Report is presented in a further five substantive sections which reflect the REDD supply 

chain. 

 

Section 2 is concerned with the key information required to understand REDD in Indonesia. It 

provides and overview of the management framework for Indonesiaôs forests, and what is now 

known about their distribution, extent and carbon stocks. It also reports on the analyses conducted 

through the IFCA process on the historic emissions from deforestation between 2000 and 2005.  

 

Section 3 is concerned on what is required to construct the infrastructure necessary to enable a 

REDD scheme. In this section the document deals with the issue of how to establish a baseline 

against which to manage emissions reductions; how to monitor and report on the reductions 

achieved and how to establish a framework to manage the selling of the carbon credits produced 

and to distribute the earning from such a trade to reward those responsible for producing them. In 

each of these sub-sections the document sets out the conceptual basis, presents an assessment of 

the current status of Indonesia progress in relation to the challenges involved in implementation. 

Finally, each section summarizes what needs to be done in order to achieve the necessary 

development in infrastructure to achieve readiness. 

 

Section 4 is concerned with the measures required to reduce emissions from deforestation and the 

strategic investments required to enable the forest sector to achieve effective reduction in carbon 

emissions. The section examines the drivers of deforestation ï both planned and unplanned before 

examining the opportunity costs of foregoing business as usual forest sector uses in favor of 

carbon conserving management. The document presents strategic initiatives for each of the forest 

sectors: protected areas, natural and plantation production forests and oil palm that would result 
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in significant reduction in carbon emissions capable of optimizing Indonesian earnings from trade 

in this resource.  

 

Section 5 deals with the issue of governance. Specifically It considers how the processes of 

government administration guarantee the quality and permanence of the REDD credits proposed 

for the market; and how can the forests and land be managed in the decentralized approach to 

government in Indonesia to ensure consistency of law and policy across a range of government 

and civil society stakeholders.   

 

Section 6 deals with options for the implementation of demonstration projects in the intervening 

years prior to 2012. It presents concepts and guidelines, derived from the IFCA analyses that are 

relevant to defining demonstration projects. It also provides a breakdown of how an integrated 

approach to access grant and special loan facility funding could be used to position Indonesia for 

a post 2012 market scenario where investments in industry change could be readily recouped 

from market returns.  
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1.   INTRODUCTION  

1.1   Deforestation, Degradation And Climate Change 

It is now widely understood that emissions of Greenhouse Gases (GHGôs) that have increased 

since the mid-19
th
 century, are causing significant and harmful changes in the global climate. 

Higher emission levels are inexorably producing increasing drought and aridity, destructive 

floods and storms and rises in sea levels that will dramatically affect billions of coastal people, 

the quality of the global environment and the capacity of countries to sustain future economic 

expansion. 

 

The most significant of the GHGôs is carbon dioxide (CO2).  Since the pre-industrial era, the 

concentration of this gas in the atmosphere has expanded by 35%, approximately two-thirds of 

which is the direct consequence of the use of fossil fuels for energy production. While 

consideration of this source has been the focus of climate change amelioration to date, the Stern 

Report in 2005 estimated that more than 18% was due to deforestation and the degradation of 

forests ï a level higher than the proportion due to the global transport sector.   

 

Globally, emissions from land use, land use change and forestry (LULUCF) are huge. In the past 

20 years, it has been estimated that the emissions from LULUCF have reached 1.65 Gt Carbon 

per year. More than 80% of this has been from developing countries, especially those which have 

large areas of tropical forest such as Brazil, Indonesia, Malaysia, Papua New Guinea, Gabon, 

Costa Rica, Cameroon, Republic of Congo and Democratic Republic of Congo.  According to the 

2007 IPCC Report, forest loss has reached an alarming 13 million hectares per year, while a 

further 7.3 million hectares per year suffer various degrees of degradation.   

 

Deforestation and forest degradation are the largest sources of greenhouse gases in the developing 

countries . While developed countries grapple with the challenge of reducing their high emissions 

through new technologies and clean development, tropical countries might also contribute 

substantially to the global challenge by asking whether economic development pathways can be 

found that are less dependent on the conversion of forests than has been the case through history.  

 

Though governments are well aware of the consequences of their shrinking forests on the global 

climate, the reality of how to change economic development pathways requires the cooperation 

and positive assistance of all countries. Rising world demand for tropical timber; large numbers 

of rural poor forced to seek their livelihoods on the forest frontier; agribusiness in search of 

additional lands for commercial crops or for cattle ranching, all create pressures resulting in 

tropical deforestation and forest degradation.  

 

Not only must the drivers of deforestation be removed but new international markets and new 

protocols are also necessary.  As is the case with many other environmental services of forests, 

such as biodiversity or the regulated production of clean water, the lack of a tangible financial 

market for the reduction of forest-related emissions of GHG gases has meant that tropical 

countries are not compensated for reducing deforestation and forest degradation. As there are 

presently no regulated financial markets for valuing and trading the carbon retained in forest 

ecosystems, conventional forest products or alternative land uses remain potent incentives for 

deforestation.      
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1.2   The International REDD Initiative 

With the Kyoto Protocol concluding in 2012 the international community is considering the form 

of potential successors that will reflect experience and new understanding of the dynamics of 

climate change. One new mechanism based on stored carbon in forest ecosystems was proposed 

at the UNFCCC COP 11 in Montreal in 2005 to supplement the Clean Development Mechanism 

(CDM) of the Kyoto Protocol. It was termed Reducing Emissions from Deforestation (RED). 

Indonesia has suggested that this mechanism be expanded to also encompass emissions resulting 

from forest degradation (REDD).  

 

Carbon credits associated with REDD are fundamentally different from A/R CDM
1
, as they 

derive not from growing new trees but from avoiding deforestation and reducing the size of the 

carbon stock lost as the biomass of forest ecosystems is degraded.    

 

The REDD system will achieve much higher investment rates than A/R CDM projects because of 

the fundamental differences in the way carbon levels in the atmosphere are reduced. A/R CDM 

projects sequester carbon from the atmosphere and deliver temporary carbon credits.  This means 

that after the validity of carbon credits expire, buyers must find new carbon credits to replace it 

with either permanent credit from CDM energy project or other temporary credit. Thus, they are 

less attractive than credits from other CDM projects which permanently avoid emissions 

occurring in the first place (e.g. through installing renewable or energy efficiency technologies). 

REDD projects avoid emissions of carbon into the atmosphere by conserving existing carbon 

stocks and can therefore be regarded in a similar way to CDM energy projects, which deliver 

permanent emissions reductions. 

 

The carbon credits generated under a REDD scheme are a consequence of how well new 

approaches to forest and forest land management succeed in diminishing unnecessary or 

unplanned carbon loss in comparison to a defined baseline. REDD is a means of providing 

countries, with significant forest resources, with the financial incentives to retain their forests, by 

using stored carbon as the natural resource supporting economic development.  

 

REDD is not directed at stopping the use of forests for timber, nor of stopping planned 

conversion of forests to other economic uses. REDD simply provides a market value for stored 

carbon which thus becomes another of the natural resources and services which forests offer. 

REDD credits are produced as a result of savings in carbon emissions against a defined baseline. 

The baseline represents past rates of loss or projected rates of loss, consistent with national 

strategic development directions. REDD represents a way to newly value the natural resource of 

carbon so that it can be considered along with other conventional forest resources, when land use 

and forest use decisions are made.  

 

The carbon units that may be traded under REDD are those contained in the forest at any one 

time.  The quality of the tradable carbon resource is high when a country can guarantee that the 

total carbon store at any time will not fall below a predefined amount which is estimated annually 

as a figure above a published baseline. REDD is therefore dynamic ï as a forest is dynamic - 

growing, maturing, dying and being replaced in a sustainable natural cycle, maintaining a net 

carbon pool over time. The annual proportion of carbon retained in the ecosystem through 

reducing the rate of deforestation and degradation over historic rates is the potential financial 

return to a country from its forest carbon resource.  

                                                 
1 Afforestation/Re-afforestation Clean Development Mechanism 
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Frameworks exist for accounting and reporting greenhouse gas emissions for the LULUCF sector 

(Table 1).  LULUCF is the only reporting sector where the reporting requirements for the 

UNFCCC and the Kyoto Protocol are not the same, having different coverage, and reporting 

guidelines. For the national inventories, policy frameworks and reporting guidelines can be drawn 

from the Marrakech Accords; 1996 IPCC (revised) Guidelines and their 2003 Good Practice 

Guidance for LULUCF (GPG-LULUCF). The IPCC has also adopted a more recent set of 

estimation guidelines that integrate Agriculture and LULUCF to form the Agriculture, Land Use 

and Forestry (AFOLU) component of the 2006 IPCC Guidelines.  

 

Table 1.  Existing frameworks for the Land Use, Land Use Change and Forestry sector. 

 

Land Use, Land Use Change and Forestry 

UNFCCC (2003GPG and 2006 AFOLU) 
Kyoto 

National 

Kyoto 

Flexibility (trade) 

Six land use classes and conversion 

between them: 

Á Forest lands 

Á Grassland 

Á Crop land 

Á Settlement 

Á Wetland 

Á Other 

Article 3.3 

Á A & R  

Article 3.4 

Á Cropland 

management 

Á Grazing land 

management 

Á Forest 

management     

CDM 

Á Proposed RED 

Á Degradation yet to 

be defined but could 

be contained within 

forest management 

Deforestation = forest converted to 

another land category 

Controlled by the 

Rules and Modalities 

(including 

Definitions) of the 

Marrakesh Accords 

 

 

Decisions regarding the framework for REDD remain to be made but it is likely to be based on 

existing UNFCCC and Kyoto Protocol frameworks.   

 

A Coalition of 18 Rain Forest Countries has agreed to collaborate in developing criteria for 

designing and testing forest land use strategy options that will effectively address the underlying 

causes of deforestation. Indonesia, with the third largest coverage of tropical forests volunteered 

to host the UNFCCC 13
th
 Convention of the Parties (COP 13) in Bali in December 2007 and 

accepted responsibility to bring to the discussions of REDD substantial technical analyses of what 

would be required to implement the REDD concept in a post-Kyoto international protocol. 

 

1.3   REDD in Indonesia and the IFCA Process 

 

As deforestation and forest degradation result in CO2 emissions, Indonesia has the 

potential to significantly benefit from REDD.  Estimates vary widely because of the 

uncertainty surrounding the possible levels of reduced deforestation that can actually be achieved 

and the values that could be attached to carbon emissions; but even conservative figures are 

sizeable.  By halving the annual rates of forest loss which occurred in Indonesia between 2000 
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and 2005 (see Table 4 and 6), the estimated value of carbon credits is between $ 2.5 and $4.5 

billion per year
2
. These amounts are considerable compared to the annual state budget for the 

MoFr
3
. They represent a significant economic incentive to design better and more sustainable 

approaches to the use of forest resources. 

 

In the Indonesian context, REDD payments for verified reductions in past rates of deforestation 

could facilitate GOI proposals for a doubling in size of the pulp and paper industry from 6 million 

to 12 million tonnes; to more than double exports of palm oil from the current $ 3.75 billion to 

something in the order of $ 7 billion a year; and to sustain an expanded timber industry which 

currently generates about $4 billion a year. 

 

The investment cost of a broadly based integrated forest, agriculture, rural development and 

forest industry sector program, designed to create a sustainable forest management regime which 

maximizes Indonesiaôs tradable forest carbon resources is estimated at in excess of $10 billion 

between 2008 and 2012. REDD-related financial resources could make a very significant 

contribution to meeting the costs to be faced by provincial and district government 

administrations, and by the pulp paper, oil palm and timber industries, during the transition period 

before adequate additional plantation and oil palm resources come on stream. REDD-related 

incomes could also support a substantial investment in peat land restoration and broadly-based, 

rural and village level forest enterprises. Such an investment could result in alternative and 

sustainable livelihoods for many of Indonesiaôs 10 million lowest income families who currently 

survive on uncontrolled harvesting of forest and expansion of slash and burn agriculture.   

 

In preparation for the COP13, Indonesia formed the Indonesian Forest Climate Alliance in July 

2007. Through IFCA process, a group of experts   analyze how a REDD scheme could operate as 

a practical carbon emission reduction mechanism. The IFCA is The IFCA is a forum/umbrella for 

communication/coordination/consultation of stakeholder working on forest and climate changes in 

Indonesia. The IFCA is coordinated by the Ministry of Forestry, consisted of government, private sectors, 

civil societies, scientific institutions and interntional partnerss. The IFCA process in 2007 was supported 

by governments from Australia, Germany and the United Kingdom under the coordination of the 

World Bank. Universities and International Research Organizations from inside and outside 

Indonesia have also contributed their expertise. These include CIFOR and ICRAF, The Australian 

Greenhouse Office, the Australian National University, Winrock International, the World 

Resources Institute, URS, Ecosecurities, The Nature Conservancy, WWF, Sekala and Wetlands 

International. 

 

Under the direction of the MoFr, Forestry  Research and Development Agency (FORDA) nine 

IFCA working groups were brought together to produce technical working papers between 

August and December 2007. A total of 60 national and international experts in all aspects of 

forestry and climate change have participated in the preparation of technical papers which address 

the elements of the supply chain necessary to produce carbon credits from REDD project 

activities.  

 

By the time of COP 13 in December 2007 each of the working groups had developed their 

technical papers to a comprehensive 2
nd

 draft stage: a process which has involved extensive 

research by the specialist teams and a structured program of consultations with principal 

                                                 
2
 Current price on REDD voluntary market is between 10 and 18 US$ per tonne CO2 

3 MOF annual budget is about $ 470 million. 
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stakeholders from the Ministry of Forestry, national and international NGOôs and forest industry 

groups.  

 

The IFCA process has involved two, one week long writing workshops involving all the 

specialists: the first between the 20-24
th
 August; and the second between the 29

th
 October and 2

nd
 

November. These periods have allowed for not only the development of ideas and the sharing of 

information within the working groups themselves; but also the opportunity for cross-fertilization 

of ideas between the groups, improving consistency in both data and approaches. During both 

periods in August and in October, the writing workshops have culminated in focus group 

meetings with counterparts from the Ministry of Forestry and national workshops where ideas 

developed in the working groups have been tried out and enhanced by input from the broad 

audience of stakeholders interested in the future of a REDD scheme in Indonesia. 

 

The first of these major outreach workshops was the National Workshop on Forestry and Climate 

Change convened by the German Government on 27-28 August 2007. This workshop provided 

the opportunity for the Indonesian Government to launch the IFCA process and to outline its 

intention to take leadership in the issue of REDD at the UNFCCC negotiations for COP 13. The 

Workshop provided a series of background papers and an opportunity for small group and plenary 

discussion for over a 100 participants including representatives from the parliament, 8 ministries, 

15 forestry agency representatives from key provincial and local governments, 15 national and 

international NGOôs, 9 Universities, 5 international organizations including the UNFCCC, and 15 

multilateral and bilateral donors. 

 

The second National Workshop on REDD and Climate Change was convened by the IFCA on the 

5-6 November. This Workshop focused on a review of the materials and analysis that the 

international IFCA expert teams had put together in the four months from July. The national 

workshop provided the opportunity for the IFCA to gauge the responses of a broad cross section 

of stakeholders representing over 270 organizations involved in forestry, climate change, 

community development and human rights. The group of some 300 participants included 150 

representatives of national, provincial and local government agencies from across the key forestry 

provinces; 11 universities 58 international and national NGOôs 11 embassies and 24 international 

donor or expert organizations. It also included representatives of 14 of the largest private 

companies and forest industry groups who will play a key role in implementing the changes 

necessary for the forest sector to maximize the effectiveness of a REDD carbon trade.  

 

IFCA outputs were integral parts of the material presented for discussion by the Ministry of 

Forestry at a parallel event at UNFCCC COP13 on the 6-7 December 2007 to officially launch 

Indonesia's REDD roadmap where Indonesia was able to: 

¶ Demonstrate its firm intent and readiness to advance the REDD initiative; 

¶ Discuss the findings of studies conducted by the IFCA; and 

¶ Share perspectives and experiences with international partners on promoting and developing 

REDD related activities in the forestry sector 

The event was opened by the Minister of Forestry with an opening speech from the Minister of 

State for Environment and presentations affirming their commitment to REDD by the Governorôs 

of Papua and Aceh. 

 

The event was attended by more than 400 participants from local and international governments, 

the private sector, civil society, donors and academia. It featured a number of presentations on the 

role of community forestry, conservation, ecosystem restoration, and fire management in efforts 

to implement REDD. There was also discussion concerning issues of governance through 
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enhanced forest monitoring and law enforcement. Discussions like this emphasized the 

importance of the IFCA process in view of the skepticism with which the concept of REDD is 

held by NGOôs interested in the rights of access and land tenure over Indonesian forests; and also 

among industry groups who are concerned by the extent to which a REDD mechanism may 

interfere with their access to land and forest resources.  

 

Prior to COP 13, in October, the IFCA launched its website to further enhance its outreach 

nationally and internationally and to build a venue for a developing database and exchange of 

information and ideas. The site provides for an online public clearinghouse for the most up-to-

date information, and a collaborative Wiki for IFCA members. 

 

Following revision of the website after the UNFCCC COP 13 in Bali in December 2007, the 

website now offers a complete overview of REDD materials from the Bali meeting and is the 

most comprehensive source of such information available online. 

 

Several hundred users had used IFCA online resources by the end of December, and a second 

round of online promotion is expected to expand the number significantly. The site links - and 

will ultimately complement - the Government of Indonesia website on REDD.  

 

In 2008 the IFCA process has continued with further review of the draft documents and the 

opportunity to complete a more detailed analysis of historic patterns of deforestation. Further 

consultations have occurred with the Ministry of Forestry and other stakeholders. The feedback 

from these sessions has allowed a clearer exposition of this synthesis Consolidation Report which 

now focuses more clearly on development and implementation of the REDD process in 

demonstration projects prior to 2012.  

 

The key lesson learnt from the process is the importance of treating REDD as an integrated 

product where all links in the supply chain need to be in place for effective implementation. 

 

1.4   The REDD Supply Chain 

 

The production of a REDD carbon credit requires the implementation of a series of steps for 

which new institutions and practices will be required. These will operate at the national level but 

also at sub-national levels of government and at the level of the project. Determining the 

architecture for these steps is a challenge for the international community and for Indonesia as it 

moves towards the formulation of a compliance mechanism for REDD after 2012. However, the 

architecture of the individual steps evolve, it is fundamental that each step will need to be 

addressed and the progression of steps seen as a system if tradable credits are to emerge. This 

system is referred to as a REDD carbon credit supply chain. 

The REDD Supply Chain consists of four principal elements: 

2. The development of an organizational/ management infrastructure capable of: 

¶ setting a baseline against which annual emissions can be measured ; 

¶ The capacity to monitor the changes with sufficient precision to deliver confidence and 

quality to the tradable carbon credits;  

¶  A structure through which the sale of carbon credits could be managed 

¶ A structure by which income from the trade in carbon credits can be distributed to those 

agencies or groups responsible for achieving the reductions. 



 

22 

2. The identification of those activities, or organizational and industry changes necessary to 

achieve a reduction in emissions; and  

3. The development of a carbon market system capable of handling the trade, especially 

recognizing the nature and source of potential buyers. 

4. A system of forest governance that ensures that law is enforced; that systematic issues of 

governance such as transparency is addressed and that car bon transactions are safeguarded.  

The inter-relationship among these four factors is illustrated in Figure 1. The production of a 

carbon asset commences with the activation of the driver: strategies, policies and actions which 

reduce deforestation below historic (Business as Usual) levels. 

 

The REDD The REDD ïïSupply ChainSupply Chain

INFRASTRUCTUREINFRASTRUCTURE
1 2 3 4

DistributionSellerBaseline Monitoring

BuyersBuyers

The driver: The driver: 

action to action to 

rreduceduce e 

ddeforestationeforestation

GovernanceGovernance

Figure 1. Relationship among the four components which implement the REDD carbon credit 

supply chain 
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2.   THE SIGNIFICAN CE OF REDD FOR INDONESIA  

 

2.1  INTRODUCTION  

 
On the 24

th
 October 2007, in Bogor, at an informal meeting of environment ministers from 40 

countries, the President of Indonesia expressed the willingness for Indonesia to reduce its GHG 

emissions through strategies which included avoided deforestation. He declared, that the cost of doing 

this should come from the international community and preferably through international carbon 

exchange markets, as developing countries would require compensation for foregoing the opportunity 

costs of conventional forest resource uses. 

 

Subsequently, at a meeting of UN Member States in Bangkok, starting 31 March, the President, in a 

joint statement with the Prime Ministers of Poland and Denmark, declared his intention that Indonesia 

become an international leader in mitigating climate change
4
 and pointed out that the best way forward 

would be through improved management of the carbon stored in its forests. 

 
óThis implies a multifaceted approach engaging not only traditional environment and energy policies, but 
also a variety of other crucial policy areas. Indonesia acknowledged this fact at the Bali Conference by 
engaging environment ministers as well as ministers of finance and trade. The agenda is so broad and 
challenging that engagement at the highest political level is crucial for achieving progress and timely 
completion of negotiations on a new global agreementô. 
 

This Chapter explains why Indonesia can make such a commitment through improving forest 

management as a means of reducing its carbon emissions. The chapter begins by explaining the 

framework by which forest land is managed through the zoning of the land for specific forest 

functions. It then discusses the information base which the country has compiled on the extent of its 

forests; the extent of the carbon stored within them, and the methodology adopted to determine the 

extent of the losses of carbon from forests. This is then followed by an analysis of emissions  between 

2000 and 2005 which illustrates not just the contribution that LULUCF emissions from Indonesian 

forests have made to atmospheric Carbon Dioxide globally. Perhaps more importantly it also provides 

the basis for understanding the extent of the financial resources that could be available to Indonesia if 

it were to be engaged in a global climate change mitigation effort, based on reducing deforestation and 

forest degradation. 

 
2.2  The Framework for Forest Land Management in Indonesia 

The main references for managing forest resources in Indonesia are the Law No. 41/1999 on 

Forestry and Law No. 5/1990 on Biodivesity Conservation.  These two laws reflect the 

phylosophy of forest  management in Indonesia which accomodate the needs to utilize forest 

resources optimally  as well as to conserve  forest resources to assure obtaining multi benefits 

in a sustainable manner.  

 
2.2.1   The Functional Zones of the Forest Estate 

 

                                                 
4  
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Since the 1960ôs Indonesia has divided its land area into two for administrative purposes: the national 

forest land, Hutan Negara and non foreest land
5
. The forest land, currently of the order of 112 million 

ha or about 60% of the land surface, has been administered by the Ministry of Forestry as a national 

resource for the nation, while the balance of the land has been administered for agriculture and 

settlement by the other line agencies, including the Ministry of Agriculture (and Estate Crops). 

Technically the National Land Administration Agency (Badan Pertanahan Nasional) has 

responsibility for the tenure of all land, land surveying and the issuing of entitlements Enclaves of 

rural and forest dwelling people within the state forest have been accommodated in a number of ways, 

since the 1967 Basic Forest Law.  Under Forestry Law (UU) No. 41/1999, adat rights is recognized 

 

Changing demographic circumstances, and increase in population in the outer islands, decentralization 

of government and a growing economic importance of estate crops, particularly palm oil, have all 

contributed to increasing pressure on the Ministry of Forestry to convert land for non-forest purposes. 

In order to do this, forest land is categorized as Convertible Forest (Hutan Produksi Konversi) and 

decisions on the release of land zoned for this forest function are taken by the Minister on the basis of 

applications from proponents. Once land is released from the Forest Estate it becomes subject to land 

use decisions which are largely in the hands of local governments (Kabupaten/Kota) and are subject to 

a regulated process known as spatial planning, whereby land is allocated over a 5-year time frame and 

within 25 year long term strategic plans to contribute to economic and social development. Forested 

land (Hutan Negara)) - the potential subject of management for the natural resource of carbon ï is 

largely under the control of the Ministry of Forestry ; but forested land outside the national forest land 

exists and this is within the scope and decision making capacity of the Local Government, the District 

Head and the local parliament as well as the Minister of Forestry. Decisions over REDD projects can 

therefore involve national activities and  local activities.  

 

 

, Indonesian Forest Land is divided into three major functional categories: Production Forest (Hutan 

Produksi), Protection Forest (Hutan Lindung) and Conservation Forest (Kawasan Konservasi). 

Within each of these categories there are a number of other functional zones which constrain the range 

of uses to which the forest can be put.   

Production Forest is divided into two secondary categories:  

1. Permanent Production Forest for which sustainable forest management is intended to maintain 

forest ecosystems within the forest estate. Permanent Production Forest is managed as: 

¶ Natural Production Forest (Hutan Produksi Alam ï HP-A) 

¶ Limited Production Forest  (Hutan Produksi Terbatas ï HPT); and 

¶ Industrial Plantation Forest (Hutan Tanaman Industri ï industrial forest plantations) 

 

The utilization of the production forests is undertaken through forest concessions that are granted 

to private companies, individuals, cooperatives, communities, or state enterprises concerned with 

the forest sector. Concessions are granted for 20  to 55  years over natural forests and for up to 60 

years over HTI.  

 

Following a review of non-performing natural forest concessions in 1998, the Minister of Forestry 

at the time cancelled over 200 concessions which reverted to the Ministry of Forestry and have 

since had little direct management. This land, particularly in Sumatra and Kalimantan is 

                                                 
5  
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sometimes referred to as open access and is the subject of new initiatives from the Ministry to 

incorporate them into planned plantation developments through the mobilization of local 

communities and the granting of a range of community concessions, including Hutan Tanaman 

Rakyat ï HTR.  

 

The zoning of the production forests takes into account factors such as soil type, elevation and 

slope and rainfall, while the distinction between HP and HPT relates to the intensity of permitted 

logging. The decision to establish a plantation forest HTI can be taken where the damage from 

concession logging of the natural forest is judged to have caused irreparable damage to the natural 

forest ecosystem. It is generally acknowledged that the future of Forestry production in Indonesia 

will be increasingly tied to industrial plantation production. 

 

2. Convertible Production Forest (Hutan Produksi Konversi ï HPK). This forest zone, unlike the 

previous three, is not intended to remain in the State Forest but can be  converted to other non-

forest uses, such as agriculture, estate crops (e.g., coffee, oil palm, rubber) and settlement..  

The decision to release HPK from the forest estate is subject to ministerial approval based on 

proposals from industry. Once the land is released its new land use may yield products subject to 

regulation by the local government, who is therefore an interested stakeholder in forest land 

decisions. 

Reflecting long established land planning practice, the majority of the HPK is found in the 

lowlands of Indonesia, more suitable for non-forest uses than higher and steeper landscapes which 

are reserved for HP or HPT..    

Protection Forest (Hutan Lindung). Protected Forest has been set aside largely for the preservation of 

essential ecosystem functions, such as watershed protection and protection of beachfronts, riversides 

and steep upper slopes of mountains where uncontrolled human activities or logging could easily 

create critical land through erosion. Limited human activities are permitted including the taking of 

rattan and the secondary forest products at non-commercial scales. The management of Protected 

Forests has been devolved to Local Government (Kabupatan/kota), which have rights to license use of 

and payments for environmental services. 

 

Conservation Areas (kawasan konservasi). These include a range of protected area types specified in 

Act No.5 of 1990. Their major purpose is the preservation of biodiversity. The types of protected areas 

are: National Park; Strict Nature  Reserves, Wildlife Sanctuaries, Recreational Parks, Grand Forest 

Parks and Hunting Parks.. Each of these types of protected area is managed directly under the 

authority of the central government. A further protected area type of grand forest park, termed 

TAHURA or Provincial Park, has been identified in a number of provinces by the Ministry of 

Forestry, and its management allocated to provincial government. 

 

National Parks form a distinct type of protected area because unlike all other categories they are 

managed by staff dedicated to the NP, and they have their own budget allocation.   
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2.2.2   Improving public access to Forest Land.  

Over the last three years theMinistry of Forestry has issued regulations that create four new avenues 

for improved access and rights over forest resources.
6
  The characteristics of these approaches are 

presented in Table 2 

Table 2: Administrative mechanisms for improved public access to the forest estate and its resources 

 

Community 

management approach 

Comment 

Collaborative Management in 

Protected Areas  (Peraturan 

Menteri Kehutanan No 

P19/2004) 

 

Protected Area Management, NGOs and donor-funded projects in many 

Protected Areas in Indonesia have experimented with approaches, such as 

community conservation agreements, participatory boundary marking, and 

traditional management zones. This regulation is the first to provide a formal 

framework for multi-stakeholder management.  The regulation is important as 

it gives managers a legal basis to address problems involving local 

communities in and around protected areas.  By limiting collaboration to 

routine activities such as patrolling, re-forestation and boundary marking, the 

regulation does not create significant new opportunities for benefit-sharing 

from joint forest management.  

Collaborative management requires review to identify money making 

opportunities for local communities. 

Community Forests 

(Government Regulation 

6/2007) 

 

The Forestry Department has a target of 400,000 ha of community forests by 

2009 and 2 million ha by 2012. Community forests are still in the early stages 

of being implemented. Certificates have been given to 6000 households over 

an area of more than 8000 ha.  

Revision of the concept of community forest (Hutan Kemasyarakatan or 

HKm) is one of the most important changes introduced by PP6/2007, and the 

most rapidly developed and implemented. The idea of HKm was first 

introduced into policy in 1998, but implementation was weak, and the short 

duration of permitted activity and other obstacles were blamed for making the 

concept impractical.  The revised HKm regulation has addressed many of 

these concerns. It allows for granting of conditional use rights over 

designated areas of production forest and protection forest to community-

based groups for up to 35 years.  The primary policy objective of HKm is 

poverty alleviation and the restoration of unproductive forest areas
7
.  Timber 

production is not allowed, but non-timber forest products may be collected 

and tree-based agricultural systems that have already been established are 

permitted.  The focus is on restoring tree-cover, and particular species and 

management practices are not prescribed (cf. HTR). The new approach is 

being accepted by communities and within the Forestry Department
8
.  It 

comes closer than any previous scheme to achieving multi-stakeholder 

agreement on a set of rules to regulate access to resources, partly because 

community forests are situated in areas that were effectively unmanaged by 

the Ministry of Forestry and where there was no significant conflict over the 

land use.  The approach has also proved effective in areas of conflict.  An 

example is in Lampung, Sumatra, where ICRAF and local NGOs have 

                                                 
6 This section draws on the findings of a recent study of forest governance and corruption conducted by the World Bank and 

the Indonesian Forestry Research and Development Agency. 

7 Noordwijk et al (2007) ibid 
8 Interview with Muayat Ali Muhshi, FKKM Executive secretary, December 2007 
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promoted the use of community forest regulations to reach solutions to long-

standing disputes over rights to access land and resources.   

Community Forest 

Plantations (Government 

Regulation 6/2007) 

 

Government Regulation No. 6 of 2007 also provides for Community Forest 

Plantations (Hutan Tanaman Rakyat or HTR).  In the HTR community 

groups are given access to land within degraded portions of the production 

forest zone for planting trees which they can then sell.  The primary policy 

objective of the program is economic development, job creation, and the need 

to secure supplies of fiber for the pulp and paper industry.  The HTR license 

can be for up to 100 years, and is given to a group of households, with each 

household allowed to manage up to 15 Ha. Government guidelines stipulate 

the species permitted in each location and this may be advantageous in terms 

of the pulp wood market
9
.  

The Ministry of Forestry is planning the allocation of 5.4 million ha of for 

HTR and has identified broad areas where HTR licenses may be granted.  

Field investigation by ICRAF suggests that large proportions of the land 

designated for community plantation has already been cultivated by local 

farmers, highlighting the need for government flexibility in the selection of 

species and in the design of the plantations. Rigidity may interfere with the 

commitment of communities to accept the opportunities these initiatives 

provide and be counterproductive to the ultimate objective of growing more 

plantation pulp wood.  

Customary Forests 

(Government Regulation 

6/2007) 

 

Historically the rights of local communities to manage the land or forest 

resources where they claim customary ownership (hak ulayat), has not been 

recognized under  the Basic Forest Law in 1967. However hak ulayat has 

received recognition under Forestry Law 41/1999. In most parts of the 

country customary (adat) institutions and controls, already under pressure 

from various social, economic, and environmental forces have weakened. 

G.R. 6/2007 goes some way to fill this gap by providing for the designation 

of Customary Forests (hutan adat) as a legally recognized category within the 

forest zone. It is believed that this will now be developed as a separate PP
10

.  

However, designation of a customary forest requires prior recognition of the 

adat community that will hold rights to manage it, and this is beyond the 

Forestry Departmentôs jurisdiction.  Recognition of adat communities must be 

given by local government decree.  While the Ministry of Forestry has 

indicated its support for this in principle, in practice the designation of 

customary forest may be appropriate and could lead to, or fail to resolve, 

conflicts with designated forest functions such as watershed protection and 

biodiversity conservation, which in the Departmentôs view should be 

maintained regardless of the access rights granted. Management restrictions 

imposed according to the functional status of forest areas might therefore 

drastically curtail the scope for community-based management even where 

the customary rights of communities are recognized. 

Critics suggest that customary forest may be vulnerable to abuse by adat 

leaders, who are inadequately accountable to constituents in their 

communities and may use their position to corruptly sell access to outsiders.  

It is hoped that the further formalization of customary forest in law will 

provide mechanisms to check these practices.  The Ministry of Forestry and 

the Indigenous Peopleôs Alliance (AMAN) have recently announced that they 

will work together to compile an inventory of customary tenure claims in the 

forest zone as a basis for implementation of this regulation. 

 

                                                 
9 Noordwijk et al (2007) ibid 

10 interview with Muayat Ali Muhshi, FKKM Executive secretary, December 2007 
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2.2.3   General REDD Definitions 

What is forest, deforestation and forest degradation? Reduction in forest emissions is achieved by 

reducing the rates of deforestation and forest degradation. Each of these three concepts needs to be 

understood and defined.  

 

Under the UNFCCC, Forest Land includes all land with woody vegetation consistent with thresholds 

used to define Forest Land in the national greenhouse gas inventory. It also includes systems with a 

vegetation structure that does not, but in situ could potentially reach, the threshold values used by a 

country to define the Forest Land category.  Under this definition, forest land includes those lands 

covered with mixed species natural forests to plantations of single species.   

 

The estimation of deforestation is affected by the definitions of óforestô versus ónon-forestô.  Forest 

definitions are myriad, however, common to most definitions are threshold parameters including 

minimum area, minimum height and minimum level of crown cover. In the FAO Forest Resource 

Assessment of 2005
11

, a minimum canopy cover of 10%, height of 5m and area of 0.5ha is used. 

However, the FAO approach of a single worldwide value excludes variability in ecological conditions 

and differing perceptions of forests. 

 

For the purpose of A/R CDM under the Kyoto Protocol, it was determined through the Marrakech 

Accords that Parties should select a single value of crown area, tree height and area to define forests 

within their national boundaries. Selection must be from within the following ranges, with the 

understanding that young stands that have not yet reached the necessary cover or height are included 

as forest:  

 

¶ Forest area: 0.05 to 1 ha (Indonesia decided on 0.25 ha)  

¶ Potential to reach a minimum height at maturity in situ of 2-5 m (Indonesia decided on 5 m).   

¶ Tree crown cover (or equivalent stocking level): 10 to 30 % (Indonesia decided on 30 %). 

 

Under this definition a forest can contain anywhere from 10% to 100% tree cover; when cover falls 

below the minimum crown cover as designated by a country that land is classified as non-forest. 

However, if this is only a temporary change, such as for timber harvest with regeneration expected, the 

land remains classified as forest. 

 

The above definition for forests may or may not  be applicable to REDD since  negotiation is still on-

going .   

 

The UNFCCC Decision 11/CP.7 defines deforestation as the direct, human-induced conversion of 

forested land to non-forested land.  

 

Effectively this definition means a reduction in crown cover from above the threshold for forest 

definition to below this threshold. For example, if a country defines a forest as having a crown cover 

greater than 30%, then deforestation would not be recorded until the crown cover was reduced below 

this limit. Yet other countries may define a forest as one with a crown cover of 20% or even 10% and 

thus deforestation would not be recorded until the crown cover was reduced below these limits. If 

forest cover decreases below the threshold only temporarily due to say logging, and the forest is 

expected to re-grow to the crown cover above the threshold, then this decrease is not considered 

deforestation.  However, this situation is unlikely to exist in Indonesia as natural forests are not clear 

                                                 
11 FAO ï Food and Agriculture Organization (2006). (www.fao.org/forestry/fra2005) 
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felled or intensely logged, as would be needed to decrease forest cover below the Indonesiaôs 

threshold of 30%; if forest cover did decrease below the threshold it is likely caused by clearing for 

another land use. 

 

Deforestation causes a change in land cover and generally a change in land use, although the 

subsequent land use often is not detectable from remote sensing imagery. Common changes include: 

conversion of forests to annual cropland, conversion to perennial plants (oil palm, shrubs, short-

rotation pulpwood plantations), conversion to slash-and-burn (shifting cultivation) lands, and 

conversion to urban lands or other human infrastructure. 

  

When human-induced changes occurring in a forest do not reduce canopy cover below the defined 

threshold of what is forest, degradation has occurred.  

 

The IPCC special report on óDefinitions and Methodological Options to Inventory Emissions from 

Direct Human-Induced Degradation of Forests and Devegetation of Other Vegetation Typesô (2003) 

suggested the following characterization for degradation: 

 

 A direct, human-induced, long-term loss (persisting for X years or more) or at least Y% of forest 

carbon stocks [and forest values] since time T and not qualifying as deforestation. 

 

The thresholds for loss in carbon stocks, long term, and minimum area affected need to be specified to 

operationalize this definition. Degradation would represent a measurable, sustained, human-induced 

decrease in carbon stocks, with measured tree cover remaining above the minimum required to be 

considered forest. Conversion of native forests with high carbon stocks to plantations with lower 

carbon stocks would meet this definition for degradationða plantation, likely to meet the definition of 

a forest in any country, is a human-induced, persistent loss in a significant amount of carbon.  

 

Given the lack of a clear definition for degradation makes it difficult to develop a REL that includes 

all forms of forest degradation. However, some general observations and concepts exist and are 

presented here to inform the debate. Degradation may present a much broader land cover change than 

deforestation. In reality, developing a REL for all forms of degradation in a country will be limited by 

the technical capacity to sense and record the change in canopy cover in remote sensing imagery 

because small changes will likely not be apparent unless they produce a systematic pattern in the 

imagery. 

 

Many activities cause degradation of carbon stocks in forests but not all of them can be monitored well 

with high certainty, and many of them cannot be monitored well using remote sensing data alone. To 

develop a REL for degradation, it is first necessary that the causes of degradation be identified and the 

likely impact on the carbon stocks be assessed.  

 

¶ Conversion to plantations that have considerably lower carbon stocks than the forest they replaced 

as a cause of forest degradation would be relatively straightforward to detect, their area estimated, 

and the change in carbon stocks assessedðdata on biomass, and thus carbon stocks, of short to 

medium rotation plantations are generally relatively well known.  

¶ Selective logging (both legal and illegal) is a common form of change in carbon stocks of forests 

remaining as forests in many developing countries. Tree felling gaps, roads, and log decks can be 

observed in high-resolution satellite imagery (e.g., Landsat). The reduction in carbon stocks from 

selective logging can also be estimated without the use of satellite imagery through field 

measurements or by methods given in the IPCC 2006, AFOLU,   
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¶ Degradation of carbon stocks from forest fires (as opposed to crown fires that kill trees) could be 

more difficult to detect with satellite imagery and little to no data exist on the changes in carbon 

stocks. Depending on the severity and extent of fires, the impact on the carbon stocks could vary 

widely. Natural forest fires are rare in humid tropical forests; almost all are human-induced. 

¶ Degradation by over exploitation for fuel wood or other local uses of wood often followed by 

animal grazing that prevents regeneration, a situation more common in drier forest areas, is likely 

not to be detectable from satellite image interpretation unless intense degradation results in large 

changes in the forest canopy. 

 

While definitions of forest and deforestation are relatively easy to understand and to apply, a practical 

definition of forest degradation still presents problems in terms of how to achieve a quantifiable 

estimate. For this reason this document places most emphasis on deforestation, recognizing that 

further work will be required to provide a practical protocol for measuring forest degradation.  

 

2.2.4   Gross vs. net deforestation and degradation?  

Carbon emissions from deforestation and forest degradation may be estimated from either gross or net 

changes in carbon stocks. The difference between these two concepts is illustrated in Figure 2, which 

shows emissions resulting from the replacement of a natural forest with either a crop or a tree 

plantation. 

 

 

Natural Forest

150 t C/ha

90 t C/ha

Gross =150 t C

Net =60 t C

PlantationNatural Forest

150 t C/ha

90 t C/ha

Gross =150 t C

Net =60 t C

Plantation
 

 

Figure 2. The difference between gross and net emissions. 

 

Gross emissions assume removal of trees and most of the biomass and that all carbon is emitted. It does 

not include any reductions for the carbon sequestered in the vegetation of the replacing land use. Net 

emissions assume removal of trees and most of the biomass and that all stored carbon is emitted, but 

allows for counting the carbon stocks on the area deforested as they are replaced.  In Figure 2, if the 

carbon sequestered in the replacing land use is not considered, the gross emissions are 150 t carbon or 

550 t CO2. If the natural vegetation is replaced by plantation forest that sequesters carbon, after say 

seven years the actual loss of carbon from the site will be that from the natural forest minus that 

sequestered in the plantation at maturity: 150 t C minus 90 t C for a net of 60 t C. 

 

Where an area of natural forest is removed for the purposes of creating a plantation it may seem 

attractive to consider applying the concept of net deforestation because it is assumed that the level of 

emissions will be lower because of subsequent carbon sequestration as the plantation grows. Thus after 
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say seven years the actual loss of carbon from the site will be that from the natural forest minus that 

sequestered in the plantation at maturity.  

 

The difficulty with this argument is that carbon stock is monitored annually for REDD so that in the 

year when deforestation occurs gross and net carbon emissions will count as the same. In subsequent 

clear-felling of plantation forest blocks net and gross carbon emissions will also be the same, although 

lower than in the initial clearing of the natural mature forest. The system thus might create the 

perception that there is an unfair penalty which cannot be redeemed through subsequent sustainable 

forest plantation management.  

 

The solution to this dilemma is not to focus on the issue of net versus gross deforestation but rather to 

consider the more tangible issue of what the level of planned deforestation will be within the context 

of national and regional strategic economic development, taking into account the Net Present Value 

(NPV) resulting from evaluation of the stored carbon market resource. The projected changes in forest 

cover which optimize the total land resources can then be eliminated from a projected baseline.  

 

Gross emissions are higher than net emissions and result in a higher REL. International discussion on 

REDD has focused on gross deforestation so as not to be confused with land cover changes of 

afforestation and reforestation covered under the CDM. IPCC Guidelines concerning REDD focus on 

reducing gross emissions. Throughout this report, emissions reported are gross emissions from 

deforestation
12

. Emissions from degradation have not been considered as they did not result in the 

removal of the tree canopy below the threshold level considered for forest.  

 

2.2.5   What factors influence the development of REDD activities?  

There are three key core concepts that need to be understood to develop projects and acceptable 

methodologies to deliver carbon credits: permanence; leakage; and additionality.  

 

Permanence addresses the extent to which forests permanently store carbon. This issue has been 

addressed several ways. The Clean Development Mechanism (CDM) issues carbon credits for forestry 

projects of limited duration (temporary or long-term Certified Emission Reductions (tCers/lCERs), 

which must be replaced after their certified period ends. Joint Implementation (JI) and many voluntary 

instruments do not apply this standard, but address permanence through insurance, or requirements to 

set aside a buffer amount of permanent credits. 

 

The REDD framework addresses this problem by reducing the rate of emissions from deforestation 

and degradation rather than preserving carbon in a specific piece of forest. The effect of an avoided 

deforestation effort would be to reduce or stop the emissions from deforestation, and every year that 

the effort continues carbon credits are generated by the conservation effort. The ultimate objective is 

to reduce the rate of emissions from deforestation and degradation, even delaying forest loss in certain 

areas (without increasing it in others) which has a positive climatic effect and should be valued. 

REDD activities will likely have to address permanence at the project-level, but they will be 

embedded in a larger accounting system that guarantees the national emissions rate from deforestation 

falls below an assigned REL rate. 

                                                 
12 The information used for estimating the REL (given in section 2.2.2) was based on remote sensing data where information on the land cover following tree cover removal was not 

always available, however, based on the practically perfect match between the area estimated to be deforested between 2000-2005 used in the REL and that obtained from another national 

source, we assumed that this was a measure of the area of forest converted to non forest.  It is possible that some of the deforested area may have actually been degraded only, but the data 

were not able to discern this.   
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Leakage: this is an increase in emissions in an area outside the boundary of the REDD activitiy.  It is 

caused either by project activities that essentially force deforestation outside the project boundary 

(activity shifting), or by market effects that change supply and demand.  Change in timber supply from 

REDD activities is particularly prone to leakage caused by market effects. National level accounting 

for REDD should accommodate leakage within a country. Activity shifts outside the country would be 

minimized if other countries involved in a linked timber market participate in a regime for reducing 

deforestation. 

 

If REDD activities are implemented as projects within a country, there is a risk that some projects 

could cause large leakage emissions that may not be detected until the country does it national 

accounting.  Thus a system for accounting for leakage would need to be in place to prevent rewarding 

poorly performing projects.   Project level leakage can be addressed and limited through techniques 

developed for CDM and voluntary market projects including comprehensive market analysis for 

timber and other forest products to identify areas where demand might be displaced, as well as 

developing alternative livelihoods or sustainable sources of forest products that will not add to 

deforestation or degradation elsewhere. The remaining risks and uncertainties can also be addressed by 

discounting the REDD credits eligible for sale under the market. 

 

Additionality. Activities claiming REDD credits must show that reduced deforestation rates 

attributed to the project would not have occurred in the absence of carbon finance. A number 

of additionality tests exist under the CDM and voluntary standards that can be used to test for 

additionality under REDD 

 
2.3    HISTORIC DEFORESTATION AND  GHG EMISSIONS  2000-2005 

 

2.3.1.  Introduction 

 
Past estimates of Indonesiaôs national greenhouse gas emissions from loss of forest cover are based on 

land cover change estimates from mapping exercises that were not designed to be used for the purpose 

of developing a REL for REDD. This resulted in estimates to date with large uncertainty. Global 

estimates of the national sources and sinks of carbon from land-use change such as the widely-quoted 

World Resources Institute Climate Analysis Indicators Tools (CAIT) are uncertain on the order of +/- 

150% for large fluxes, largely due to uncertainties in the area of forest loss as well as uncertainties in 

the carbon stocks of tropical forests (see http://cait.wri.org/downloads/DN-LUCF.pdf). 

 

In recent years, however, new information for Indonesia has been produced by the Ministry of 

Forestry that enable improvements in estimates of emissions levels at the national level. This includes: 

1) systematic monitoring of change in forest cover over longer time frame, 2000-05, and 2) updated 

land cover mapping. Based on this information, and other relevant published data, a first-order 

calculation of the emissions from loss of forest cover for the years 2000-05 was performed to develop 

an improved basis for setting a REL for REDD. 

 

The IPCC Good Practice Guidance for Land Use, Land-Use Change and Forestry (LULUCF) 

provides methods for estimating, measuring, monitoring, and reporting on carbon stock changes and 

greenhouse gas emissions from LULUCF activities. This first-order calculation for forest cover loss 

provides estimates for emissions for 2000-05 based on the best available data and a clear method, and 

contributes to a better understanding of the contribution of different forest cover processes to the 

emissions. The method further follows the IPCC LULUCF guidance. A central goal of this calculation 

was to provide more detailed information, thus a higher tier approach, using methods that are 
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documented, repeatable, reliable, and with reduced uncertainty. The development of the methodology 

will steer improved data collection for superior, reliable, and credible estimates of emissions in the 

future.  

 

2.3.2 Methods used to determine historic emissions  
 

Determination of past emission from deforestation required the following analyses: (i) estimation of 

gross loss in forest cover, including extent, types and location, (ii) estimation of carbon stock in 

biomass and soil in different forest types/function,  and (iii) calculation of CO2 emission from biomass 

and soil carbon loss. The following data sets were used for the analysis: 

 

Forest extent. Information on forest extent was derived from the MODIS Vegetation Continuous 

Fields (VCF) data for 2005, with a tree canopy threshold set to 63% (this closely aligned to the area 

mapped as forest by the Ministry of Forestry 2003 land use map produced from Landsat ETM+, MoF 

2003). The VCF map is a global dataset that maps % tree cover independent of forest definition; VCF 

data was first produced in 2000 and is regularly updated. 

 

Forest type: Peat swamp forests were identified by overlaying the global peat land map produced by 

Wetlands International (2002) on the VCF-based forest map for Indonesia. Lowland or dryland forest 

was identified by overlaying the VCF-based forest map with the MoF 2003 land cover map, and forest 

function classes were identified by overlaying the Penunjukan (agreed forest use categories) 2005 map 

on the VCF. 

 

Gross deforestation: Gross annual loss of forest cover was derived from MODIS (resolution is 

500x500 m) and corrected with Landsat ETM
+
 ((resolution 25x25 m) analysis performed by the 

Indonesia Ministry of Forestry in cooperation with South Dakota State University for 2000-05 (Table 

3). This analysis provided both the spatial extent and location of forest cover loss. This was then 

overlain with the forest type map to classify forest cover loss into meaningful categories for analyzing 

changes in carbon stocks. 

 

Table 3:  Landsat ETM
+
 analysis of forest clearing where stratum is the MODIS-indicated high, 

medium and low sample strata, N is the number of MODIS 20 km blocks per stratus h, n is the number 

of randomly selected blocks per stratum h analyzed using Landsat. 

 

 Stratum Nh nh 

TM  Change 0-2 5273 50 

 3-9 186 18 

 10
+ 

69 20 

 Big 1 1 

 Total 5529 89 

 

Biomass carbon stock. Area-weighted average values were obtained from the carbon stock map of 

above-and-below ground biomass for Indonesian forests for each forest type/functional class for each 

island by overlaying the carbon stock map with a map of these forest classes
13

. For areas that were  

deforested in the remote sensing images, it was assumed that residual carbon stock was zero and the 

gross carbon dioxide emissions were derived from all above and below ground (ABG) biomass. For 

missing carbon stock data for a particular forest category in a province, the value from the same land 

                                                 
13

  Based on data from Gibbs and Brown (2007). 
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use category for a neighboring province in the Island was used.   The carbon stocks for óNon-forest 

areaô and ólanduse unknownô were assumed to be the same.  The landuse defined as óNo Data (inland 

water)ô was excluded from the calculations.  The variances of AGB area-weighted average carbon for 

each forest types/function from each province were then pooled using the following formula: 

 

 

 

 

 

where S
2
pooled(i) is pooled variance of above-below ground (ABG) biomass of forest type-i;  s

2
i1, s

2
i2, 

és
2
ik are the variance of mean ABG for forest type-i in province 1, 2 é and k respectively; ni1, ni2 é 

n1k are number of ABG sample taken from forest type-i in province-1, 2 é and k respectively. 

 

Soil carbon stock. Area-weighted average soil carbon stock to 30cm depth (t C/ha) for each forest 

class was estimated using a global map of soil C stocks
14

  developed by the US Department of 

Agriculture, Natural Resources Conservation Service. This map is based on a reclassification of the 

FAO-UNESCO Soil Map of the World combined with a soil climate map, and shows a range in soil C 

stocks of 40-80 t C/ha.  An area-weighted soil carbon stock was estimated based on the map layer of 

forest type/functional class overlaid on the soil carbon mapðit was assumed that this map represented 

the initial carbon stock in soil, i.e. in 2000. 

 

Emissions from the loss of biomass due to deforestation.  Emissions from the loss of biomass due to 

deforestation was estimated by multiplying the gross annual loss of forest cover in each forest 

type/function with the biomass carbon stock in each forest type/function.  Monte Carlo simulation was 

applied to produce a distribution of emission estimates from the deforestation.  For this analysis, 

standard error of the gross annual forest loss is assumed to be the same as the residual standard error 

of equation that relate MODIS estimates and LANDSAT estimates while the variances of ABG area-

weighted average biomass of all provinces for each forest types were assumed to be the same as the 

pooled variance.    

 

Emissions from soil from deforestation in dryland forest.  The IPCC equation was used to estimate 

the emissions as the difference in the carbon stock between the initial year and final year, or in this 

case between 2000 and 2005.  The carbon stock at the beginning of the period (2000) was assumed to 

be that obtained from the soil carbon stock described above. According to the default IPCC 

methodology, the loss in soil carbon after deforestation is assumed to take place over a 20 year period.  

The difference between the beginning C stock and the stock at the end of 20 year was divided by 20 to 

convert it to an annual emissions of CO2 per ha converted to annual crops.  About one-third of the loss 

in forest area was assumed to be converted to annual cropland (most deforestation in Indonesia goes to 

perennial crops which have little impact on soil carbon). The annual change in soil C estimated by the 

IPCC methodology was multiplied by three to represent the roughly the midpoint of the 2000-2005 

period of analysis.    

 

Emissions from soil from deforestation of peat swamp forest. This dataset was developed from 

data from Delft Hydraulics on carbon emissions from peat swamp drainage presented in Hooijer et al. 

(2006). It was assumed that forest cover removal of peat swamp forests was accompanied by drainage.  

Emissions from drainage are based on the equation Y = X*0.91, where Y = annual soil CO2 emissions 

(t CO2/ha.yr); X= common drainage depth of 80 cm when peat swamp forests are converted to other 

land uses, resulting in an estimated annual emission of 73t CO2 per ha when swamp forests are 

converted and drained.  Once converted and drained, the peat continues to emit CO2. For the analysis 

                                                 
14 ftp://www.daac.ornl.gov/data/global_soil/IsricWiseGrids/ 

knnn

snsnsn
iS

ikii

ikikiiii
pooled

-+++

-++-+-
=

...

*)1(...*)1(*)1(
)(

21

2
2

2

21
2

12

ftp://www.daac.ornl.gov/data/global_soil/IsricWiseGrids/


 

 35 

presented here, this was set to 3 years as the approximate mid-point of the 2000-2005 period of 

analysis. 

 

Emission from fires in peat swamp forests. The estimates of emissions from fire in peat swamps are 

based on an estimate of the area of peat swamp that burned during the 2000-2005 interval and an 

estimate of the emissions of CO2 per unit area burned.  The area burned was estimated from hotspot 

counts from satellite imagery (ATSR instrument, 1 km resolution, band 3), and an algorithm relating 

heat intensity to area burned
15

. The fire algorithm has limitations due to cloud presence and 

atmospheric effects. The emissions for carbon dioxide and methane were calculated using equations 

from the IPCC AFOLU.  The calculations of emissions from peat burning first estimated the mass of 

peat burnedðthe product of depth of peat burned and the bulk density of the peat
16

.  Emissions factors 

for CO2 (0.185 t CO2/t of burned peat mass) and CH4 (0.006 t CH4/ t burned peat mass) were then 

applied to the estimated quantity of peat burned resulting in estimates of emissions of CO2-e
17

 per ha 

of peat swamp burned. 

 

2.3.3    Results  

Gross Deforestation.  The analysis suggests that percent forest area loss estimates from MODIS can 

be corrected with LANDSAT.   The relationship between MODIS estimates and LANDSAT estimates 

is linear with r
2
 of 0.87 and a residual standard error 7.15% (Figure 3).  This residual standard error is 

used as an approximation of the standard deviation of forest area loss.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
15 Muraleedharan et al. (2000) 

16
 Peat depth: 40 cm  and peat density 0.1 t /m3 based on data in Page et al. (2002) 

17 Co2-e: the carbon dioxide equivalent (or CO2e) is a measure for describing how much global warming potential a given 

type and amount of greenhouse gas may cause, using the functionally equivalent amount or concentration of carbon dioxide 

(CO2) as the referenceðfor methane this equivalent factor is 23 (that is 1 molecule of CH4 has a 23 times greater warming 

effect than CO2) 
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Figure 3.  Relationship between percent forest area loss from LANDSAT and MODIS estimates.  

Red, yellow and cyan are for Stratum 10
+
, 3-9 and 0-2 respectively. 

 

During the five year period 2000-2005, a total of about 3.5 million ha of forest were 

deforested in Indonesia (Table 4), or about 1.9% of Indonesiaôs forest area.  Deforestation increased 

during the 5-year period, from 0.22 million ha in 2000-2001 to 1.18 million ha in 2004-2005
18

.  This 

value is considerably lower than the previously reported estimates of 1.9 million ha per year for 2000-

2005 reported in the FAO 2005 report (reported to FAO by the Government of Indonesia)
19

.  About 

70% of the deforestation occurred in dry land forests and 30% in peat swamp forests.  In the dry land 

forests, the highest rates of loss occurred in production forest and non-forest area (80%), while in peat 

swamp forest the losses were greatest in production and conversion forests (84%).   

 

Biomass Carbon Stock.  The biomass carbon stock of the forests range between 50 and 300 tC/ha for 

dryland forest and between 75 and 275 tC/ha for peat swamp forest
20

.  The lowest estimates are in 

forests on Java, while the highest occur in Kalimantan and Papua (Figure 4).  The resolution of the 

carbon maps is coarse as the data used to create it were based on regional and national datasets (e.g. 

climate, inventory data for calibration, and population density data at sub-national scales). This type of 

country-wide map is a preliminary estimate with relatively high uncertainty.   Data from the National 

Forest Inventory (NFI) might be potential to be used for the improvement of this analysis. 

The carbon stock map was overlaid on the map of forest type/functional class to calculate the area-

weighted average carbon/biomass. The resulting pattern suggests that on average the carbon stock in 

peat swamp forest is slightly higher than those in dry land forest (Figure 4 and Table 5).  The data fit 

normal distribution (Figure 5).  In the subsequent analysis, these data were used in the calculation of 

historical emissions by sectors.   

 

                                                 
18 Hansen et al. 2008.  Forest change in Indonesia 2000-2006. Draft report of a summer workshop. 
19 FAO 2006.  

20
 Based on Gibbs and Brown (2007) 
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Table 4.  Gross forest loss by province between 2000 and 2005 (in hectare) 

 

 Dry land Forest Peatswamp 

Province 
Conser-
vation 

Conver-
sion 

Landuse 
unknown 

Non-
forest 
area 

Produc-
tion 

Protec-
tion 

Grand 
Total 

Conser-
vation 

Conver-
sion 

Landuse 
unknown 

Non-
forest 
area 

Produc-
tion 

Protec-

tion Grand Total 

Bali 236     1,975 43 21 2,275               

Bangka Belitung 3,735     25,244 12,064   41,043 43     515 429   987 

Banten 64     5,989 902 21 6,976               

DIY     1,095 64 21 1,181          

Dki Jakarta     129   129          

Jawa Barat 386  21 12,407 4,379 172 17,366          

Jawa Tengah 429  64 8,908 5,796 21 15,219          

Jawa Timur 1,975   17,988 12,386  32,349          

Jawa Total 2,855   86 46,517 23,527 236 73,220               

Kalimantan Barat 6,182 515 43 68,669 26,897   102,306 1,546 2,533 43 14,876 15,391   34,388 

Kalimantan Selatan 1,460 8,822 2,726 72,791 43,447  129,246 107 773  3,563   4,443 

Kalimantan Tengah 301 67,360  837 280,923 4,143 353,564   39,519  236 57,572 537 97,863 

Kalimantan Timur 944  21 105,677 69,786 3,907 180,335 21   1,503 2,147 665 4,336 

Kalimantan Total 8,887 76,698 2,791 247,974 421,052 8,050 765,451 1,674 42,824 43 20,178 75,109 1,202 141,031 

Maluku 1,245 25,179   4,143 12,150 1,460 44,177               

Maluku Utara 1,481 5,882  3,113 5,109  15,584          

Maluku Total 2,726 31,061   7,255 17,259 1,460 59,761               

Nusa Tenggara Barat 4,894     10,368 6,225 923 22,410               

Nusa Tenggara Timur 5,109 515 43 26,060 3,971 2,297 37,995          

Nusa Total 10,003 515 43 36,428 10,196 3,220 60,405               

Papua Barat 1,846 11,012 43 1,588 10,626 1,224 26,339 902 2,125   193 2,576 43 5,839 

Papua Barat Islands 43 623   386 236 1,288   773   43  816 

Papua Tengah 1,181 2,104  451 3,091 1,288 8,114 236 7,449  301 987 2,683 11,656 

Papua Timur 4,765 28,099 279 8,329 52,892 15,412 109,776 3,392 9,187 172 322 56,155 5,044 74,272 

Papua Total 7,835 41,837 322 10,368 66,995 18,160 145,517 4,529 19,534 172 816 59,761 7,771 92,582 

Gorontalo 623 923 107 17,216 6,075 665 25,609               

Sulawesi Selatan 4,207 3,821 258 71,696 5,130 494 85,606          

Sulawesi Tengah 773 1,245 64 11,677 3,606 1,224 18,589          

Sulawesi Tenggara 3,628 3,241  20,457 17,903 4,508 49,736          
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Sulawesi Utara 429 408  6,891 1,996 773 10,497          

Sulawesi Total 9,660 9,638 429 127,937 34,710 7,663 190,037               

Bengkulu 86 21   11,656 987 43 12,794       751     751 
Daerah Istimewa 
Aceh 1,825  21 38,445 3,885  44,177 193   5,903   6,096 

Jambi 687   44,413 64,763 1,138 111,000 2,018   37,737 29,215 1,825 70,794 

Lampung 7,771   61,006 16,872 64 85,713 64   3,778   3,842 

Riau 23,054 161,144 43 9,402 263,429 2,769 459,842 31,276 222,450 64 987 326,753 2,318 583,850 

Sumatera Barat 987 837  12,965 7,642 1,030 23,462 1,674   11,398 343  13,416 

Sumatera Selatan 11,935 18,954 215 128,151 87,752 1,567 248,575 2,490 4,873 21 23,376 52,720 1,631 85,112 

Sumatera Utara 2,619 4,572  68,433 69,528 2,232 147,385 1,052 10,304  4,443 30,117  45,915 

Sumatra Total 48,964 185,529 279 374,472 514,859 8,844 1,132,947 38,767 237,627 86 88,375 439,149 5,774 809,778 

INDONESIA  94,901 345,278 3,950 878,169 1,100,705 47,654 2,470,656 45,014 299,985 301 109,884 574,448 14,747 1,044,378 
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Figure 4. Above and below ground carbon stocks in Indonesia 

 

 

Table 5.  Number of sample (n), mean,and pooled standard deviation of area-weighted average 

biomass by forest type 

 

 Peat Swamp Dry land 

NAME LANDUSE Mean Spooled N Mean Spooled n 

Conservation 174 30.4 174 183 31.5 1605 

Conversion 179 28.4 403 185 32.1 844 

Landuse unknown 178 25.5 79 174 24.0 244 

Non-forest area 172 25.7 290 161 28.8 1464 

Production 181 26.5 504 200 31.9 1792 

Protection 181 36.2 171 189 33.7 816 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Distribution of above-below ground biomass (tC/ha) for dry land and peat swamp forests.   

 

Dry land forest Peat swamp forest 
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Gross Emissions from Deforestation. Gross emissions resulting from deforestation of dry land 

and peat swamp forest in the period of 2000 and 2005 were about 2,479 million tonne (Table 6).  An 

additional emission of about 30 million tonne came from burning peat (Table 7).  Thus, a total of 

2,509 M t CO2-e (or 2.5 billion tonne CO2 equivalent) were emitted during this period resulting in an 

annual estimate of 502 million t CO2-e.   
 

Considering the rate of emissions by sources, the highest emissions came from the removal of 

vegetation from dry land and peat swamp forest ecosystems (Figure 6).  The average area weighted 

CO2 emissions per ha (total emissions divided by total area deforested or burned) for vegetation are 

three times higher than the combined emissions due to draining and burning peat (195 t CO2-e/ha).  

Emissions per ha from mineral soils is extremely small, due mostly to the fact that most forests are 

converted to perennial crops, which cause little to no loss in soil carbon.  
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Table 6.  Mean and standard deviation of CO2 emission from deforestation by province and forest function from 2000-2005 (X 1000 tonne) 

Province 

Conservation Conversion 
Landuse 
unknown Non-forest area Production Protection Grand 

Total Mean Stdev* Mean Stdev Mean Stdev Mean Stdev Mean Stdev Mean Stdev 

Bali 98 28 0 0 0 0 785 234 17 5 9 3 909 

Bangka Belitung 2,209 475 0 0 0 0 13,919 3,019 7,149 1,426 0 0 23,277 

Banten 31 8 0 0 0 0 2,565 715 405 102 11 3 3,012 

DIY 0 0 0 0 0 0 351 131 23 8 7 3 381 

DKI Jakarta 0 0 0 0 0 0 1 9 0 0 0 0 1 

Jawa Barat 144 45 0 0 8 3 4,823 1,507 1,730 537 73 21 6,779 

Jawa Tengah 172 50 0 0 23 8 3,301 1,056 2,317 747 9 3 5,823 

Jawa Timur 841 185 0 0 0 0 6,624 1,641 4,999 1,088 0 0 12,464 

Jawa Total 1,189 288 0 0 31 10 17,665 5,058 9,475 2,482 99 29 28,460 

Kalimantan Barat 6,217 647 2,584 273 65 6 56,482 6,981 32,645 3,243 0 0 97,993 

Kalimantan Selatan 1,045 148 6,138 856 1,719 260 45,324 6,775 28,725 4,513 0 0 82,951 

Kalimantan Tengah 255 32 82,548 7,903 0 0 652 86 271,538 29,624 4,015 438 359,009 

Kalimantan Timur 844 102 0 0 17 2 83,948 10,662 60,608 7,367 4,027 426 149,444 

Kalimantan Total 8,361 929 91,270 9,032 1,802 268 186,406 24,504 393,517 44,747 8,042 864 689,398 

Maluku 890 150 17,280 3,015 0 0 2,688 481 8,482 1,448 987 170 30,326 

Maluku Utara 962 177 3,634 675 0 0 1,931 351 3,275 589 0 0 9,801 

Maluku Total 1,851 327 20,914 3,689 0 0 4,619 832 11,757 2,037 987 170 40,127 

Nusa Tenggara Barat 2,968 557 0 0 0 0 6,266 1,198 3,794 696 750 113 13,778 

Nusa Tenggara Timur 2,495 585 192 57 20 5 12,007 2,856 1,916 447 830 254 17,460 

Nusa Tenggara Total 5,463 1,142 192 57 20 5 18,273 4,054 5,711 1,143 1,580 368 31,238 

Papua Barat 2,134 244 10,264 1,350 34 5 1,332 187 10,592 1,278 945 143 25,300 

Papua Barat Islands 33 6 1,151 117 0 0 0 0 307 49 177 30 1,669 

Papua Tengah 1,053 152 8,057 862 0 0 594 70 3,456 423 3,418 323 16,579 

Papua Timur 5,754 726 26,262 3,700 334 39 5,786 1,092 86,820 9,070 14,810 1,993 139,768 

Papua Total 8,975 1,127 45,735 6,028 368 44 7,713 1,349 101,175 10,821 19,350 2,490 183,315 

Gorontalo 353 77 507 115 62 13 8,154 2,031 3,506 756 343 82 12,926 

Sulawesi Selatan 2,413 513 2,159 462 139 32 36,484 8,876 2,945 644 305 61 44,446 

Sulawesi Tengah 477 99 742 153 41 8 6,635 1,564 2,162 471 726 162 10,783 

Sulawesi Tenggara 2,286 483 2,048 439 0 0 11,325 2,619 11,171 2,230 2,321 597 29,151 

Sulawesi Utara 223 55 224 54 0 0 3,291 910 1,083 270 432 106 5,253 
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Sulawesi Total 5,752 1,227 5,680 1,223 242 53 65,889 15,999 20,868 4,372 4,128 1,008 102,559 

Bengkulu 51 11 12 3 0 0 6,584 1,434 586 122 27 5 7,259 

Daerah Istimewa Aceh 1,193 226 0 0 13 3 26,313 4,709 2,340 471 0 0 29,858 

Jambi 2,061 231 0 0 0 0 55,953 7,094 66,782 8,648 2,112 252 126,908 

Lampung 4,461 729 0 0 0 0 34,622 6,693 9,653 1,927 31 8 48,767 

Riau 39,385 4,203 282,607 31,260 87 9 7,201 1,222 479,070 47,933 3,821 434 812,170 

Sumatera Barat 1,886 271 526 109 0 0 15,900 2,378 4,679 952 560 137 23,551 

Sumatera Selatan 9,173 1,647 14,950 2,608 132 29 89,395 17,912 97,955 13,638 2,302 312 213,907 

Sumatera Utara 2,329 371 10,787 1,576 0 0 41,612 8,456 61,506 10,033 1,195 296 117,429 

Sumatera Total 60,539 7,688 308,881 35,555 232 41 277,579 49,900 722,570 83,726 10,048 1,444 1,379,849 

Indonesia Total 94,438  472,671  2,694  592,847  1,272,238  44,243  2,479,131 

Note: 
*
The source of uncertainty considered only from forest area loss and ABG biomass stock, while from soils and peat burning are excluded. 
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Table 7.  Total emissions from deforestation in the period 2000-2005 by islands 

 
 Peat burned 

 
Forest Loss  
(000 ha) 

CO2 emissions 
(Mt CO2-e) 

CH4 emissions 
(Mt CO2-e) 

Total Emission 
(Mt CO2-e) 

Bali 0 0 0 0 

Bangka 0 0 0 0 

Jawa 0 0 0 0 

Kalimantan 22.661 1.677 1.101 2.778 

Maluku 0 0 0 0 

Nusa 0 0 0 0 

Papua 0 0 0 0 

Sulawesi 0 0 0 0 

Sumatra 223.341 16.527 10.853 27.380 

Total 246.002 18.204 11.954 30.158 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.  Emissions in tonne CO2-e per ha from different sources 
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Deforestation and emissions by region/island.  Indonesia has different levels of emissions from 

deforestation within each island. The highest emissions are from Sumatra, accounting for almost 56% 

of all emissions, with Kalimantan a second with 28% (Figure 7). The combined total for these two 

islands is 84%, highlighting the importance of focusing on the these islands in implementing reduced 

emission strategies.  

Total CO2-e emissions per island

Sulawesi, 4%

Papua, 7%

 Nusa Tengarra group, 

1%

Maluku, 2%

Jawa, 1%Bali, 0%
Bangka, 1%

Kalimantan, 28%

 Sumatra, 56%

 
 

 

Figure 7.  Total CO2-e emissions by region/island from deforestation during the period 2000-2005. 

 
The high emissions from Sumatra and Kalimantan are due to the high rates of deforestation in these 

two islandsð77% of the total (Figure 8), and for Sumatra the important contribution of the existing 

focus on removal of peatswamp forests.   
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Figure 8.  Area of dryland and peat swamp forests deforested during 2000-2005 by Island.  

 

 
Figure 9 shows that deforestation of dryland forests in Sumatra emits the same order of magnitude of  

CO2 as from peat swamp forests when the peat and soil are included.  In Kalimantan, emissions from 

dryland forests are about six times higher than from peat swamp forests.  
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Figure 9. CO2-e emissions per island by emissions category 2000-2005 

 

Deforestation and emissions from major landscape categories  In terms of total CO2 

emissions, deforestation of dryland forests in Indonesia are a larger source (62% of total 

emissions) than peat swamp forests (27% of the total; Figure 10). Draining and burning 

deforested peat swamp forests accounted for 10% of the total emissions, with practically all 

the rest due to the clearing of vegetation. Emissions from the soil component of the carbon 

pool were about 1% of the total for both the dryland mineral soils and for peat. However, the 

importance of peat as a source of carbon can be appreciated when it is considered that 2.47 

million ha of dryland forest were cleared compared to 0.24 million ha of peat forest.  




