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EXECUTIVE SUMMARY

Deforestaton degradation and climate change

According to IPCC Fourth Assesment Report, 208%i ssi ons of Greenhouse Gases
increased since the mitB" century, and are causing significant and harmful changes in the global climate.

Higher emission leve are producingea level and climatat 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 thatee the preéndudrial era, the concentration afmospheric carbon dioxide
(CO,) has expanded by 35%, approximately 18P4vhich isdue to deforestatioand the degradation of
forests.About 75 %of this has been from the developing countries of Bramilpnesia Malaysia, Papua

New Guinea, Gabon, Costa Rica, Cameroon, Republic of Congo and Democratic Republic qf Congo
which have large areas of tropical foreBAO Forest Resource Assesment 2005, statecathatarming 13

million hectares of tropical forest are lostrpeear, while a further 7.3 million hectares per year suffer
various degrees of degradati@lobalemissions from land use, land use change and forestry have reached
1.65 Gt Carbon per year.

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

technologies and clean development, tropical countras contribute substantially tamitigation by
choosingeconomic development pathways less dependent on the conversion of far8gjstember 2007,

the Presidentof ndonesia initiated a declaration of the worloc
forest loss, but emphasized the need for support fleseloped countriesthrough capacity building,

research and development and technology transfer, assnevaand additional financial resources.

The drivers of deforestatiomustbe 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 qthgs® 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 Ind@nesn prepare for involvement ithe REDD
ComplianceCarbon Marketwhich 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 fornasihédo its forest resources
and land use planning. And a framework within which improved forest management might be
implemented.

Forests are divided into the categories Rybtection Forestwhich are concerned with maintaining
hydrological protectionifnctions, such as water management; Conservation Forests; which are primarily
concerned with biodiversity conservatjogcological processeand naturébased tourism and Production

Forests, including natural production forests, industrial plantationtfoeal 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 yeandlithstry of Forestryhas been increasingly
concened 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 FofEstse land use zones are designed to
increase the economic stake which local people may have in the national forest estate and to thereby



promote greater levels of community based forest protection as a means of combating illegal logging and
reducing defagstation and forest degradation.

The international REDD initiative

Carbon credits associated with REDD are different from A/R CEnidy derive not from growing new
trees but fromavoiding deforestatioand reducing the size of the carbon stock lost abibmass 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 carbofrom the atmosphere and der temporary carbon creditREDD projects avoid
emissions of carbon into the atmosphere by conserving existing carbon 3toeksaretherefore 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 diminishimgcessary or unplannagrbon loss in
comparison to a defined baseline. REDD is a means of provedingtrieswith 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
foress 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.

Indonesiaas a leader of a coalition @B Rain Forest Countrigsosed the UNFCCC 18 Convention of

the Parties (COP 13) in Bali in December 2007 haslaccepted responsibility to bring to the discussions

of REDD substantial technical analyses of what would be required to implement the RBDEptin a
postKyoto international protocol.

REDD in Indonesia and the IFCA Process

By conservative estimates, if Indonesia could halveeitentannual rates of forest logbe estimated value

of carbon credits is between $ 2.5 and $4.5 billion par.yREDD market incomdor verified reductions

in deforestation couldssist existing forest industry plans double thesize of the pulp and paper industry

from 6 million to 12 million tonnes; to more than double exports of palm oil from the cur@@Addillion

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 integrited use program which maximiten d onesbl@edés tr ada

forest carbon resources is estimated in excess of $10 billion between 2008 and 2012reRiEED
financial resources could make a very significant contribution to meeting the costs to be faced by provincial
and district government administrations, dndthe 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 restorationdip<bbsedal, rural

and village level forest enterprises. Such an investment could result in alternative and sustainable
l' iveli hoods for many of Il ndonesi abs 10 mi |l |l ion
uncontrolled harvesting of forest and expian of slash and burn agriculture.

Indonesia formed théndonesian Forest Climate Allianda July 2007, to analyze how a REDD scheme
could operate as a practical carbon emission reduction mechanism. The IECtArisn/umbrella for
communication/cootidation/consultation of stakeholdemworking on forest and climate changes in
Indonesia. The IFCA is coordinated by the Ministry of Forestry, consisted of govesmeévite sectors,

civil societies, scientific institutions and interntional partner3$ie IFCA process in 2007 wasupported

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 2007A total of 60 national and international experts in all aspects of forestry and climate
change have patrticipated in the preparation of technical papers which address the elemerstisppiythe

ow



chainnecessary to produce carbon credits from REDD projéaitas. The process has involved writing
workshops and extensive stakeholder consultatiB@A outputs were integral parts of the material
presented for discussion blget Ministry of Forestry at a parallel event at UNFCCC COP13 on {he 6
December 2007

The REDD Supply Chain

The production of a REDD carbon credit requires a series of ttafsill operate at the nationédvel and
sub-national levels of governmentREDD can le as a tool to integrate efforts in managing forest resources
in asustanable manner at all levelShe stepsnclude

1. The development of an organizational/ management infrastructure capable of:
9 setting a baseline against which annual emissions can be measured ;
1 The capacity to monitor the changes with sufficient precisiafetiver 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 responsibfer achieving the reductions.

f
f

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 recttgnizing
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 regents aystemand all steps need to be achieved in order to progladable
credits

Developing the Infrastructure: setting the REL and monitoring changes

The UNFCCCdefinition of Forest includes all land with woody vegetation consistent withtionad
standards for canopy cover, canopy height and #rakso includes vegetatiahatcould potentially reach,

the threshold values used by a country to define the Fofastest includes lands covered with mixed
species natural forestgdplantations bsingle speciefor A/R CDM. Indonesialefines forestas 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 thelesignatedminimum land is classéd as nofforest. If this is only a
temporary change, such as for timber harvest with regeneration expected, the land remains classified as
forest This definitioncould be applicable to REDD but negotiation is still required.

The UNFCCC Decision 11/CP definesdeforestationasthe direct, humaiinduced conversion of forested
land to nonforested 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 remaasgng imagery. Common changes include: conversion of
forests to annual cropland, conversion to perennial plants (oil palm, shrubsyrosation pulpwood
plantations), conversion to slaahdburn (shifting cultivation) lands, and conversion to urbardsaar

other human infrastructure.

Whenlong term directhhumaninduced changepersist ina forest cause a loss of forest carbon or other
values butdo not reduce canopy cover below the defined threshold of what is fdegggdationhas
occurred.



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;irtuoed
decrease in carbon stocks, with measured tree cover niagaabove 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 degrada@ioa plantation, likely to meet the definition of a forest in

any country, is a humaimduced, persistent loss in a significant amount of carfidéwe. technological
requirements to monitor degradation directly are either not generally available or prohibitively expensive
for routine use. Indirect approaches that couldses are described in the document.

Carbon emissions from deforestation and forest degradation may be estimated fromgregber net
changes in carbon stocks

Gross emissionassume removal of trees and most of the biomass and that all carbonesd einitbes not
include any reductions for the carbon sequestered in the vegetation of the replacing |&led esgssions
assume removal of trees and most of the biomass and that all stored carbon is emitted, but allows for
counting the carbon stocks dhe area deforested as they are repla&hdce arbon stock is monitored
annually for REDD in the year when deforestation ocguossandnetcarbon emissions will count as the
same. In subsequent clefatling of plantation forest blocksetandgrosscarbon emissions will also be the
same, although lower than in the initial clearing of the natural mature fétestsituation has lead to some
controversy among forest managers who believe that the measurement of gross ermsissonmfair
penalty whch cannot be redeemed through subsequent sustainable forest plantation managbéeteat.
analysis ofhetversusgrossdeforestatiors to consider the more tangible issue of what the level of planned
deforestation will be within the context of natiomald regional strategic economic development, taking into
account theNet Present ValuéNPV) resulting from evaluation of the stored carbon market resource. The
projected changes in forest cover which optimize the total land resources can then be dlifronata
projected baseline.

IPCC Guidelines concerning REDD focus on reduaingss emissionsThroughout tk report, emissions
reported argyross emissionfom deforestation. Emissions from degradation have not been considered as
they did not resultni the removal of the tree canopy below the threshold level considered for forest.

The Reference Emission Leve(REL) is the baseline against which reductions in emissaoemeasured.
It is a function of forest area change combined with the correspprdirbon 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 developnent 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 froranplanned 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 challenge$rojection 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 stockshi@REL could
be improved with minimal effort and capacity, whereas projecting deforestation rates
requires moretechnical capacity.

Forest maps will be required for two tirpeints,whether for recording historic emissions or for developing
a modeling aproach. 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 ZIW&ere developed with the period ending in 2005 (Time 2).



Decisions have yet to be made as to what time periodsbwilselected for developindpe 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 foreatea 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 MODRIS)etailed 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 Indarexsd is also a source of CO2
emissions. Timber harvesting is captured under forest degradldatiahis reduction in carbon stocks in
forests remaining as forestSurrently, there is no REL for forest degradation in Indonesia. Therefore
Indonesia is n@Esing 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 theuccess 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. Thuhe 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 (ARG.UCF) are constructed around six land usasd the
conversion between those land uses:

9 Forest Land Converted to Crop Land

9 Forest Land Converted to Grass Land,

9 Forest Land Converted to Settlements, and
9 Forest Land Converted to Other Land

are commonly equated tieforestation

1 Forest Land Remaiing Forest Land potentially encompasses fatdegtradation

The IPCC recognize three potential ways to track area changes:

1 Approach 1 identifies the total net area change for each land category, but does not provide
information on the nature and area ofigersions between land uses. As this approach only identifies
the net change in forest area, it is unsuitable for monitoring deforestation.

1 Approach 2 involves tracking of land conversions between categories. Under Approach 2, the
counterbalance effectd areas of reforestation and deforestation are identifiable.

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

for an estimation of both figrossd and finetd changes
Approach 3 ishie only one that can be used for REDD implementation.

With respect to emissions factors, there are five main typésrast C pools (aboveground biomass,
belowground biomass, dead wood, litter, and soil), with a sixth (harvested wood products) under
disaussion. Deforestation and degradation can also emitQ@? gases, which have a higher global
warming potential than CO2, from decomposition and biomass burning. The IPCC reports include methods



for estimating the emission factors for all these pools @sg 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 ATi er s o, ciemtitdshtisfTRE®DD nedds. m@onesigmag begib ab |l y i r
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

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

To enhance readinessor e techni cal data about the wvahei ability
National Forest Inventory (NFBhould be revived andare plotsadded forforesttypesunder 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
nonforest results in losses of soil carblout 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 gre@{3sions from peat swamp &sts 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 consed 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 forasegoitar basig Indonesia

and little data exist on the impacts of harvesting on carbon stobsdevelop a monitoring system for

forest degradation would require training and testing of these methods in Indonesia and the acquisition of
more detailedsatellite data and air photo# challenge for Indonesia is to quantify the relationships
between harvesting practices and ,G&nissions. Such data could be used to investigate how timber
extraction practices might be changed to reducge@iissions from tis 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 depetling 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 <c¢redit s ithwihdrtypedod credifs in nagbonbmarkeats, owwhether 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 Wile 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 andadiagds 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 deforestion and associated emissions. If these payments do not reach the agents who have a



direct influence on forestover and carboestock change, a REDD scheme will not create the incentives
needed to reduce emissions.

The design of the Indonesian nation&8PD 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 needsltve decided s who wi | | be the fAsellersodo and

financial allocations. Regarding the first questitaking into account relevant regulatiorteere 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 <> Praadinci
<> District government <> Village;
(i) Based on management of forest functions: National <> National forestry authority <> Local
forest management units;
(i) Domestic projecbased with the nation as-seller on the international market: Natibna
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, owhether on a cash or naash 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 lggal framework to regulate the various options is complex. Existing legal frameworks will influence
both fundbased and markdtased approaches to REDD, particularly where financing is incorporated into
the state budget. Revenue Sharing Funds (DBH), GeAboahtion Funds (DAP), and Special Allocation
Funds (DAK), are examples of revenue sharing between national améisoibal 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 sskncluding increased transparency in allocations and the use of
independent auditors and monitors, have been analyzed.

wh o



The mechanism for compensation within Indonesiabs

arrangement is agreed upon, tample whether it would entail payments to national government or to
subnational 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 star@ardhe 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 deforestimn 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 bedcreate 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 RI&RD ca
market depending on the type of international agreement that is finally reached in this respect. Fundamental
guestions in this respect are yet to be answered, including:

1. Whether an agreement is in fact reached at the international level or whatlier,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?

b o

3. Whether credits Wi | be fAifungibled with other types of credit

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 refeence 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 thergdges 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 frorelstrgec

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

and protection forest; Production Forest including natural forest, plantation forest and convertible forest.
There is also a focus on thd 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 othdonesh uses. The

focus on peasoils reflects not only the high level of soil carbon &t 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. Manyhaf recommendations are also contained in goals and objectives

of the Ministry of For est r y-8025. RBDDgrovidesrtha poiestialéol o p me nt

introduce not only the incentives to take these actions, but also the financial resotundshem.

Forest Function Recommended Strategy Initiative




Protected Areas (KK and HL| 1. The development of a revised national conservation strategy.
2. The development of a professional and sufficient management
3. The confirmation of hadaries 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 decentr

government responsibilities, including

1 Areview of the ecological conditions associated with each
forest unit to determine its continuing conformity with the
original function;

1 Areview of the condition obpen accesproduction forest
land;

1 Review opportunities to secure land access among lecal@
and potential for collaborative land use involving HTR
projects

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

1 Enforcing laws against illegal logging

1 Creating alternative log supply

1 Restructuring wood products sector

3. Review managemepractices in production forest units to
optimize REDD opportunities, by

1 The provision of incentives to achieve stipulatedcome®f
management rather than compliance to prescribed actions

1 The use of performance bonding

1 The provision of incentives fgractices reducing carbon
emissions

f Supporting adoption of acc

1  Supporting collaborative management arrangements betwe
forest concession companies

4. Capitalize on the opportunity of the REDD Market instrument t
realize planed strategic reform of the pulp and paper industry {
achieve a sustainable forest plantation sector, by

9 Strengthening the criteria for approval of new plantations irf
Production Forest

91 Increasing the cost of using MTH and/or restrict its use for
pulp praduction

1 Regulating the export of wood chips and pulpwood logs

1 Encouraging carbepositive pulp and plantation projects by
improving due diligence in the financial sector.

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

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 Regulate and Restore Water Tables

Prevent Fire

Build coordination and consistency across governmeisdictions

and sectors to control cross boundary impacts of fire (contrg

sources and control of spread).

4. Regulate further conversion of peatlands and revise and er
rules for management of existing peatland plantation sites.

5. Implement landswaps where possible to retain high carbon v:
forest and peats while allocating alternative land for new plantat

whh e

Testing the implementation of REDD

From 2008 the Ministry of Forestry is embarking on a program to test the implementation of iREDD
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 apatectoral and administrative conditions. This will
require a multisectoral 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 musbrrotine
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 thabpide 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 fulfillel: These steps have been defined aStipgply Chairand consist of:

The establishment ofBaseline

Reductions in carbon emissions achieved againsiBhsiness as Usuascenario

Monitoring and verification of the reductions

The accounting of carboraling units; and

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

agr®ONE

Pilot projects should test how these steps can be undertaken in a way which results in tradable carbon
credits underhe range of circumstances which this large and complex country presents. The outcome of
the demonstration projects will determine:

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

1 The practicality of implementing management options tvheduce emissions in each of the forest use
sectors from a technical and economic perspective;

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

1 The quality and permanence of the carbon credits that cachieved,;

1 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 respduilies of the three strata of government Demonstration Projects should be
undertaken at four levels of potential future activity:

1 National (for example with land management units managed from national government, e.g., National
Parks;)
1 Province (Forestractivities in areas that cross districts; e.g., HPH, TAHURA)

11



9 District (Forestry activities that occur within a District (HPH, Community Forest Area, oil palm estate
and HT)

1 Project (for example with forest management units such as individual HPH, HTdteEcrop
plantation, or community based HTR.

The natureof Payment Distribution Mechanismsés the subject oflebate as to whether thehould be
managed at national, sufational or project levellhe IFCAfollows IPCC Guidelines and assumes that the
monitoring of reduced emissions and subsequent payment distributions to contributing projects will be
coordinated nationallyThis decision creates a particular consideration for the selection of demonstration
projects.

The REDD carbon markén Indonesiawill be the responsibility o& national facility monitoring emission
reductions, This body would also managayment distribution t®REDD projecs. Becauseprojectsin the
compliance markewill not sell their carbon emission reduction credits ig®ie 6 be tested is howo
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 oppdstufor these formulae to be determined through
demonstration projects which have direct relationships with buyers under national coordination guidelines
which should be included in governing regulatiovislunteer poject proponentshould be selectedhe
represent laindustry sectors and all geographical scalBlse 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 practitesivthe market is fully operating. This experience could then
provide the formulae for allocating emission reduction crefitswhich approved projects will receive
annualreimbursement

This nationalcompliance based system would run independently gadallel to thevoluntary market
which will always be markebased 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 angsis is that the minimum spatial scale should coincide with the administrative
level of the Districtin order to reduce the inherent difficulties poseddakageandadditionality..

At all levels, the new concept of the KRHorest Management Unigs desribed 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:

1 Protected Areas, includingiature reserves Cagar Alam and national parks undeXational
jurisdiction; TAHURA under Province jurisdiction; and protection forddtutén Lindung under
District jurisdiction.

9 Natural Production Forests

1 Industrial Plantation Forests, especially for pieduction of pulp for paper production; and

1 Oil Palm Plantation

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

1 Mineral Soils

With respect to peat soils sites with deeptpeuld 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 selectioeeds to encompass locations (Districts) where the access to the
forest by neighboring communities is:

12



1 High
T Low

Site selection needs to consider locations where REDD benefits can contribute to a broad range of social
and infrastructure improvements, demstrating 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 lEmienp
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 destration projects, an objective should be the inclusion of
regions which:

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

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

1 Had lower forest cover but low rates of deforestation.

Readines 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 tteilsution 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) andledged 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 demostration 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 yearsoggsed 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 fronmternal 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 oReadinesgo implement a mechanisto 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 Indon&sn 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
GOl 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 followedeireloping 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 econongimowth and protection of forest carbon and the many
other forestelated 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 sectichich 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 framewo
known about their distributiomxtent 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 necessarjeta enab
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 sellihg oérbon credits produced

and to distribute the earning from such a trade to reward those responsible for producing them. In
each of these sudections the document sets out the conceptual basis, presents an assessment of
the current status of Indonegieogress 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 achieeadiness

Section 4 is concerned with the measures reduiv reduce emissions from deforestation and the
strategicinvestmentsequired to enable the forest sector to achieve effective reduction in carbon
emissions. The section examines the drivers of deforestabioth planned and unplanned before
examiningthe 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 forestd pathothat 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 adminisation 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 gdvernmen
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 deamstration 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 readipdeco
from market returns.
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1. INTRODUCTION
1.1 Deforestation, Degradation And Climate Change

It is now widely understood that emissions
since the midl9" century, are causing significant and harmful ryes 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 environmeand the capacity of countries to sustain future economic
expansion.

The most significant of 4. hSince@hd @réndustrialsera,ctteer b o n
concentration of this gas in the atmosphere has expanded by 35%, approximaiblydsvd

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 deforestatiothe degradation of
forestsi 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 IfFJLUCF 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 Bramtlonesia Malaysia, Papua New Guinea, Gabon,
Costa Rica, Cameroon, Repubtif Congo and Democratic Republic of Condcording 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 fest 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 alsibute
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 consequeridegir 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 tcseek 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 deforestan 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 foreskelated 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 carlznecktin 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 cairsidéne 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 supplemenCiean Development Mechanism

(CDM) of the Kyoto Protocol. It was termeéReduang Emissions from DeforestatiofRED).

Indonesia has suggested that this mechanism be expanded to also encompass emissions resulting
from forest degradation (REDD).

Carbon crdits associated with REDD are fundamentally different from A/R ¢Daé they
derive not from growing new trees but fravoiding deforestatioand reducing the size of the
carbon stock lost as the biomass of forest ecosystems is degraded.

The REDD systm 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 chiglitseahs

that afterthe validity ofcarbon credit®xpire,buyers must find new carbon credits to replice

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

less attractive than credits from other CDM prageethich 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 begaeded 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 diminisiniegesary or
unplannedcarbon 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 suppodimgpmic 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 naturaluress 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 developmemtirections. 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 REBDtlaose 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 abav a published baseline. REDD is therefore dynamé&s 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 ecosysteighthro
reducing the rate of deforestation and degradation over historic rates is the potential financial
return to a country from its forest carbon resource.

! Afforestation/Reafforestation Clean Development Memism
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Frameworks exist for accounting and reporting greenhouse gas emissions for the LULUCF sector
(Table 1). LULUCEF 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 guidedinds drawn

from the Marrakech Accords; 1996 IPCC (revised) Guidelines and their 2003 Good Practice
Guidance for LULUCF (GP@&ULUCF). The IPCC has also adopted a more recent set of
estimation guidelines that integrate Agriculture and LULUCF to form tipécAlture, 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
Kyoto Kyoto
UNFCCC (2003GPG and 2006 AFOLU) National Flexibility (trade)
Six land use classes and converg Article 3.3 CDM
between them: A A&R A ProposedRED
A Forest lands Article 3.4 A Degradsion yet to
A Grassland A Cropland be defined but coul
A Crop land management be contained withir
A Settlement A Grazing land  forest management
A Wetland management
A Other A Forest
management
Deforestation = forest converted | Controlled by the
another land category Rules and Modalitieg
(including
Definitions) of the
Marrakesh Accords

Decisions regarding the framewordr fREDD 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 optloatswill effectively address the underlying
causes of deforestation. Indonesia, with the third largest coverage of tropical forests volunteered
to host the UNFCCC 13Convention of the Parties (COP 13) in Bali in December 2007 and
accepted responsibility bring to the discussions of REDD substantial technical analyses of what
would be required to implement the REDD concept in a-lgsto international protocol.

1.3 REDD in Indonesia and the IFCA Process

As deforestation and forest degradatresut in CO2 emissionsindonesiahas 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 attaghto carbon emissions; but even conservative figures are
sizeable. By halving the annual rates of forest loss which occurred in Indonesia b2d@8en

18



and 2005 (see Table4 and 6) the estimated value of carbon credits is betweé@rb&ind $1.5

billion per yeaf. These amounts are considerable compared to the annual state budget for the
MoFr. They represent a significant economic incentive to design better and more sustainable
approaches to the use of forest resources.

In the Indonesiarontext 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 tomes; to more than double exports of palm oil from the current $ 3.75 bithion
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 sdor program, designed to create a sustainable forest management regime which
maxi mi zes I ndonesiabs tradable forest carbon re
between 2008 and 2012. REBBlated financial resources could make a very sigmifica

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 comstream. REDErelated

incomes could also support a substantial investment in peat land restoration andtmeed|y

rural and village level forest enterprises. Such an investment could result in alternative and
sustainable livelihoods for many of Indohea 6s 10 mi | Il i on | owest i ncome
survive on uncontrolled harvesting of forest and expansion of slash and burn agriculture.

In preparation for the COP13, Indonesia formedItitmnesian Forest Climate Allianda July

2007 Through IFEZA process, a group of expertanalyze how a REDD scheme could operate as

a practical carbon emission reduction mechanism. The IFOAddFCA isa forum/umbrella for
communication/coordination/consultation of stakeholder working on forest and clinhateges 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,e@nany 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
GreenhouseOffice, 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, Forgst Research and Development Aggr(EORDA) 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 prepamtiechnical papers which address

the elements of theupply chainnecessary 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 comprehiers2™ 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$ perGa»

3 MOF annual budget is about $ 470 million.
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stakeholders from the Ministry of Forestry, nat
groups.

The IFCA process has involved two, one week long writing workshops involving all the
specialists: the first between the-2d" August; and the second between th& @@tober and ¥
November. These periods have allowed for not only the developmeregasf &hd the sharing of
information within the working groups themselves; but also the opportunity forfentiigation

of ideas between the groups, improving consistency in both data and approaches. During both
periods in August and in October, the gt workshops have culminated in focus group
meetings with counterparts from the Ministry of Forestry aatlonal workshopswhere ideas
developed in the working groups have been tried out and enhanced by input from the broad
audience of stakeholders irgsted in the future of a REDD scheme in Indonesia.

The first of these major outreach workshops wad\@@onal Workshop on Forestry and Climate
Changeconvened by the German Government or287August 2007. This workshop provided

the opportunity for thdndonesian 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

i nternational NGOO s, 9 U nionyiecluding the UNBECCC,5andillm t er nat i
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
internatioral 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, ecliohange,
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 nationaODMGs 11 embassi es and 24
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 sectomaximize the effectiveness of a REDD carbon trade.

IFCA outputs were integral parts of the material presented for discussidmebylihistry of
Forestry at a parallel event at UNFCCC COP13 on tiieD&cember 2007 to officially launch
Indonesia's REDD admap where Indonesia was able to:

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

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

1 Share perspectives and experiences with international partners on promoting and rigvelopi
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 affirmirt
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 resboraand 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 oftie IFCA process in view of the skepism with which the concept of REDD is

held by NGOO6s interested in the rights of acces:
among industry groups who are concerned by the extent to which a REDD mechanism may

interfere with their access tarid 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 & online public clearinghouse for the mosttop

date informationand a collaborativeViki for IFCA members.

Following revision of the website after the UNFCCC COP 13 in Bali in December 2007, the
website now offers a complete overviewREDD materits from the Bali meeting and is the
most comprehensive source of sirtdformation available online.

Several hundred users had ufieGA online resources by the end of December, and a second
round of online promotion is expected to expand the number isigmilfy. The site links and
will ultimately complement the Government of Indonesigebsite 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 histositerns 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 odevelopment 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 placeftmtief 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 sb-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 B0&&ver, 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 sugin.

The REDD Supply Chain osists offour principal elements:

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

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

1 The capacity to monitor the changes withfisignt 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 ogroups responsible for achieving the reductions.

il
il
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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 trpdeialgs
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 inte-relationship among these four factors is illustrated in Figuréhe 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 T Supply Chain

i 1
3 4 Baseline
i -
£
‘~
R

The-driver:
action to
reduce

deforestation

Figure 1. Relationship amonghe 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 October 2007, in Bogor, at an informal meeting of/immment 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 &rnational community and preferably through international carbon
exchange markets, as developing countries would require compensation for foregoing the opportunity
costs of conventional forest resource uses.

Subsequentlyat a meeting of UN Member Stat@sBangkok, starting 31 Marclihe Presidentin a
joint statement with the Prime Ministers of Poland and Denna@dared his intention that Indonesia
become an international leader in mitigating climate chisaige pointed out that the best way forward
would be through improved management of the carbon stored in its forests.

6This implies a multifaceted approach engaging not only
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 negotiati ons on a new gl obal agreement 0.

This Chapter explains why Indonesia can make such a commitment through improving forest
management as a means of reducing its carbon emis3ibaschapter begins by explaining the
framework by which forest land is manag#ddough 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 globaihaps 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
foreg degradation

2.2 The Framework for Forest Land Management in Indonesia

The main references for managing forest resaurcéndoresia are théaw No. 41/1999 on
Forestry and LaviNo. 5/1990 on Biodivesity Conservation. These two laws reftect

phylosophy of forest management in Indonesia which accomdbataeeds 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 Esta
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Since the 196006s Indonesia has divided its | and

forestland, Hutan Negaraandnon foreest lart The forest land, currently of the order oRirillion

ha orabout 606 of the land surface, has Ineadministered 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).
Techncally the National Land Administration AgencyBddan Pertanahan Nasionalhas
responsibility for the tenure of all land, land surveying and the issuing of entittements Enclaves of
rural and forest dwelling people within the state forest have been accatetda a number of ways,

since the 1967 Basic Forest LaWnder Forestryaw (UU) No. 41/1999adat rights is recognized

Changing demographic circumstances, and increase in population in the outer islands, decentralization
of government and a growing @wmic importance of estate crops, particularly palm oil, have all
contributed to increasing pressure on the Ministry of Forestry to convert land féoneshpurposes.

In order to do this, forest land is categed as Convertible Forestitan ProduksiKonvers) 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 largetythe hands of local governments (Kabupaten/Kota) and are subject to

a regulated process known as spatial planning, whereby land is allocated exeardife frame and

within 25 year long term strategic plans to contribute to economic and social degatof-orested

land Hutan Negard) - the potential subject of management for the natural resource of carlson
largely under the control of thdinistry of Forestry ; but forested land outside the national fdeest

exists and this is within the scopad 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 activitiesd local activities.

, Indonesiarf-orest Lands divided into three major functional categoriBsoduction Forest(Hutan

Produks), Protection Forest (Hutan Lindung and Conservation Forest(Kawasan Konservagi

Within each of these categories there are a number of other functional zones whidirctrestange
of uses to which the forest can be put.

Production Forestis divided into two secondary categories:

1. Permanent Production Forestor which sustainable forest management is intended to maintain
forest ecosystems within the forest estatem@eent Production Forest is managed as:

9 Natural Production Forest(itan Produksi Alani HP-A)
9 Limited Production ForestHutan Produksi Terbatais HPT); and
9 Industrial Plantation Foredtiitan Tanaman Industii 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 foto286 years ove natural forests and for up 69

years over HTI.

Following a review of nofperforming natural forest concessions in 1998, the Minister of Forestry
at the time cancelled over 200 concessions which reverted tditigry of Forestryand have
since hadlittle direct management. This land, particularly in Sumatra and Kalimantan is
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sometimes referred to apen accesand is the subject of new initiatives from the Ministry to
incorporate them into planned plantation developments through the mobilizatidocadf
communities and the granting of a range of community concessions, incilddiag Tanaman
Rakyafi HTR

The zoning of the production forests takes into account factors such as soil type, elevation and
slope and rainfall, while the distinction beten 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 eosystem. It is generally acknowledged that the future of Forestry production in Indonesia
will be increasingly tied to industrial plantation production.

2. Convertible Production Fores{Hutan Produksi Konversi HPK). This forest zone, unlike the
previous hree, is not intended to remain in the State Forestdmtbe converted to other nen
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 ariadistpproval 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 establishecaid planning practice, the majority of the HPK is found in the
lowlands of Indonesia, more suitable for Honest uses than higher and steeper landscapes which
are reserved for HP or HPT..

Protection Forest(Hutan Lindung. Protected Forest has beehasde 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
createcritical land through erosion. Limited human activities are permitted including the taking of
rattan and the secondary forest products atawonmercial scales. The management of Protected
Forests has been devolved to Local Governmeabpatan/kota)which have ripts to license use of

and payments for environmental services.

Conservation Areagkawasan konservgsiThese include a range of protected area types specified in
Act No.5 of 1990. Their major purpose is the preservation of biodiversity. The typeseaiftpdoareas

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 teied 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 doeaause 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 Mmistry of Forestryhas issued regulations thaeate four new avenues
for improved access and rights over forest resodrc@e characteristics of these approaches are
presented in Tabl2

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

Community Comment

management approach
Collaborative Management il Protected Area Managemem{GOs and donefunded projects in man
Protected AreasPgraturan | Protected Areas in Indonesia have experimented with approaches, s
Menteri KehutanamNo community conservation agreemengarticipatory boundary marking, ar
P19/2004) traditional management zones. This regulation is the first to provide a f
framework for multistakeholder management. The regulation is importa
it gives managers a legal lmsto address problems involving loc
communities in and around protected areas. By limiting collaboratic
routine activities such as patrolling-farestation and boundary marking, t
regulation does not create significant new opportunities foefiiesharing
from joint forest management.

Collaborative management requires review to identify money ma
opportunities for local communities.

Community Forests The Forestry Department has a target of 400,000 ha of caityrforests by
(Government Regulation 2009 and 2 million ha by 2012. Community forests are still in the early s
6/2007) of being implemented. Certificates have been given to 6000 household

an area of more than 8000 ha.

Revision of the concept of community fore$tufan Kenasyarakatanor
HKm) is one of the most important changes introduced by PP6/2007, a
most rapidly developed and implemented. The idea of HKm was
introduced into policy in 1998, but implementation was weak, and the
duration of permitted aafity and other obstacles were blamed for making
concept impractical. The revised HKm regulation has addressed ma3
these concerns. It allows for granting of conditional use rights

designated areas of production forest and protection foresprtonunity

based groups for up to 35 years. The primary policy objective of HK
poverty alleviation and the restoration of unproductive forest ardamber
production is not allowed, but ndimber forest products may be collect
and treebased agdultural systems that have already been establishe(
permitted. The focus is on restoring ta®ver, and particular species a
management practices are not prescribed (cf. HTR). The new appro
being accepted by communities and within the FoyeBtepartmerit It
comes closer than any previous scheme to achieving -stakéholde
agreement on a set of rules to regulate access to resources, partly k
community forests are situated in areas that were effectively unmanag
the Ministry of Forestryand where there was no significant conflict over
land use. The approach has also proved effective in areas of conflic
example is in Lampung, Sumatra, where ICRAF and local NGOs

% This section draws on the findings of a recent study of forest governance and corruption conducted by the Wanld Ban
the Indonesian Forestry Research and Development Agency.

" 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 tehremlutions to long
standing disputes over rights to access land and resources.

Community Forest
PlantationgGovernment
Regulation 6/2007)

Government Regulation No. 6 of 2007 also provides for Community F
Plantations Klutan Tanaman Rakyadtr HTR). In the HTR community
groups are given access to land within degraded portions of the prod
forest zone for planting trees which they can then sell. The primary p
objective of the program is economic development, job creation, and the
to secure supplies of fiber for the pulp and paper industry. The HTR lig
can be for up to 100 years, and is given to a group of households, witk
household allowed to manage up to 15 Ha. Government guidelines sti
the species permitted in ealdtation and this may be advantageous in te
of the pulp wood mark&t

The Ministry of Forestryis planning the allocation of 5.4 million ha of f
HTR and has identified broad areas where HTR licenses may be gr
Field investigation by ICRAF suggts that large proportions of the la
designated for community plantation has already been cultivated by
farmers, highlighting the need for government flexibility in the selectio
species and in the design of the plantations. Rigidity may in¢eviith the
commitment of communities to accept the opportunities these initig
provide and be counterproductive to the ultimate objective of growing
plantation pulp wood.

Customary Forests
(Government Regulation
6/2007)

Historically the rightsof local communities to manage the land or fo
resources where they claim customary ownershik (laya}, hasnot been
recognized under hé Basic Forest Law in 196 However hak ulayat ha
received recognition under Forestry Law 41/A9% most pais of the
country customaryadad institutions and controls, already under press
from various social, economic, and environmental forces have weak
G.R. 6/2007 goes some way to fill this gap by providing for the design
of Customary Forest$i(tan adaj as a legally recognized category within t
forest zone. It is believed that this will now be developed as a separdte
However, designation of a customary forest requires prior recognition ¢
adat community that will hold rights to managdt, and this is beyond th
Forestry Departmentoés jurisdicti
given by local government decree. While thinistry of Forestryhas
indicated its support for this in principle, in practice the designatio
cusbmary forest may be appropriate and could lead to, or fail to res
conflicts with designated forest functions such as watershed protectio
biodiversity conservation, whi c
maintained regardless of the access sgitanted. Management restrictio
imposed according to the functional status of forest areas might the
drastically curtail the scope for communligsed management even wh
the customary rights of communities are recognized.

Critics suggest thatustomary forest may be vulnerable to abuseabgt
leaders, who are inadequately accountable to constituents in
communities and may use their position to corruptly sell access to outs
It is hoped that the further formalization of customaryefbrin law will
provide mechanisms to check these practices. Mihéstry of Forestryand
the I ndigenous Peopleds Alliance
will work together to compile an inventory of customary tenure claims ir
forest zone aa basis for implementation of this regulation.

° Noordwijk et al (2007) ibid

Winterview with Muayat Ali Muhshi, FKKM Executive secaey, December 2007
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2.23 General REDD Definitions

What is forest, deforestationand forest degradatior? Reduction inforestemissions is achieved by
reducing the rates afeforestationand forestdegradation Each of theséhree 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
vegeation structure that does not, hntsitu 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 plantatdrsingle species.

The estimation of def orestation i s -faofrfeescttbe.d bR/ rt
definitions are myriad, however, common to most definitions are threshold parameters including
minimum area, minimum height amdinimum level of crown cover. In the FAO Forest Resource
Assessment of 2065 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 difering perceptions of forests.

For the purpose aA/R CDM underthe 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 bouraties. 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:

9 Forest area: 0.05 to 1 ha (Indonesia decided on 0.25 ha)
1 Potential to reeh a minimum height at maturity in situ o62m (Indonesia decided on 5 m).
1 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; ewezrfalls

below the minimum crown cover as designated by a country that land is classified-fasestn
However, if this is only a temporary change, such as for timber harvest with regeneration expected, the
land remains classified as forest.

The abovealefinition for forestanay or may notbe applicable to REDBince negotiation is stilbn-
going.

The UNFCCC Decision 11/CP.7 defindsforestation asthe direct, humamnduced conversion of
forested land to noforested land.

Effectively this defnition 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 creemvwas 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 theesihold only temporarily due to say logging, and the forest is
expected to rgrow 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 forestd aelear

" EAOT Food and Agriculture Organization (2006vww.fao.org/forestry/fra2005
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felled or intensely 1 ogged, as would be needed
threshold of 30%; if forest cover did decrease below the threshold it is likely caused by clearing for
another land use.

Deforestation causes a chanmgeland 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, sho
rotation pulpwood plantations), conversion to slasdburn (shifting cultivation) lands, and
conversion to urban lands or other human infrastructure.

When humasinduced changes occurring in a forest do not reduce canopy cover below the defined
thresold of what is forestlegradation has occurred.

The | PCC speci al report on ODefinitions and Met!t
Direct Humanl nduced Degradation of Forests and Deveget
suggested thiollowing characterization fodegradation:

A direct, humasinduced, longterm 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 rarbon stocks, long term, and minimum area affected need to be specified to
operationalize this definition. Degradation would represent a measurable, sustained;jnuuted
decrease in carbon stocks, with measured tree cover remaining above the miaguinedrto be
considered forest. Conversion of native forests with high carbon stocks to plantations with lower
carbon stocks would meet this definition for degrad&tiarplantation, likely to meet the definition of

a forest in any country, is a humarduced, 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 ehanganopy 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.

1 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 asséssktia on biomassand thus carbon stocks, of short to
medium rotation plantations are generally relatively well known.

1 Selective logging (both legal and illegal) is a common form of change in carbon stocks of forests
remaining as forests in many developing countriese Teling gaps, roads, and log decks can be
observed in highesolution 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 nheids given in the IPCC 2006, AFOLU,
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1 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. Dependingn 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 hunchared.

1 Degradation by over exploitation for fuel wood or other local uses of wood fuflemved 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 forestanddeforestatiorare relatively easy to understand and to apply, a practical
definition of forestdegradationstill presents problems in terms of how to achieve a quantifiable
estimate. For this reason this document places most emphasisfarestation recognizing that
further work will be required to provide a practical protocol for measuring fdeggadation.

2.24 Gross vs. net deforestation and degradation?

Carbon emissions from deforestation and forest degradation may rbatestifrom eithegrossor net
changes in carbon stockehe difference between these two concepts is illustrated in Figuvhich

shows emissions resulting from the replacement of a natural forest with either a crop or a tree
plantation.

150t C/ha
) ]

Net =60t C
90 t C/ha
Gross =150t C e S
N o
Natural Forest Plantation

Figure 2. The difference betweagrossandnetemissions.

Gross emissionassume removal of trees and most of the biomass and that all carbon is éndittes!.

not include any reductions for the carbon sequestered in the vegetation of the replacing. |bied use
emissionsaassumeaemoval of trees and most of the biomass and that@édcarbon is emittedout

allows for counting the carbon stacon the area deforested they are replacedn Figure 2, if the

carbon sequestered in the replacing land use isamstidered, 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 60t C.

Where an area of natural forest is removed for the purposes of creating a plantation it may seem

attractive to consider applying the concepnhef deforestatiorbecauset 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 imé plantation at maturity.

The difficulty with this argument is that carbon stock is monitored annually for REDD so that in the
year when deforestation occugsossandne carbon emissions will count as the same. In subsequent
clearfelling of plantation forest blocksietandgrosscarbon 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 throsglusii sustainable
forest plantation management.

The solution to this dilemma is not to focus on the issusofersusgrossdeforestation but rather to
consider the more tangible issue of what the level of planned deforestation will be withintée con

of national and regional strategic economic development, taking into accouxéttReesent Value

(NPV) resulting from evaluation of the stored carbon market resource. The projected changes in forest
cover which optimize the total land resourcesttem be eliminated from a projected baseline.

Gross emissions are higher than net emissions and result in a Righemternational discussion on

REDD has focused on gross deforestation so as not to be confused with land cover changes of
afforestationand reforestation covered under the CDM. IPCC Guidelines concerning REDD focus on
reducing gross emissionsThroughout this report, emissions reported gress emissiongrom
deforestatiolf. Emissions from degradation have not been considered as thewtdiésult in the
removal of the tree canopy below the threshold level considered for forest.

2.25 What factors influence the development of REDDactivities?

There are three key core concepts that need to be understood to develop projects artdeaccepta
methodologies to deliver carbon credpgsrmanencdeakage andadditionality.

Permanenceaddresses the extent to which forests permanently store carbon. This issue has been
addressed several ways. T@kean Development Mechanig@DM) issues carbocredits for forestry
projects of limited duration (temporary or loteym Certified Emission Reductions (tCers/ICERS),
which must be replaced after their certified period eddisit ImplementatiofJl) and many voluntary
instrumentsdo not apply this sindard, 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 @arim 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 ultinwiecadbje

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 addresgermanenceat the projectlevel, 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 inforneaiamd eovbr following treeower removal was not

always available, however, based on the practically perfect match between the area estimated to be deforested b&0@ens2a0h the REL and that obtained from another national
source, we assumed that this was a measure ofahefforest converted to non forest. It is possible that some of the deforested area may have actually been dedraidiw: olalig
were not able to discern this.
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Leakage:this is an increase in emissions in an area outside thedapuof the REDactivitiy. It is

caused either by project adties that essentiallforce deforestation outside the project boundary
(activity shifting), or by market effects that change supply and demand. Change in timber supply from
REDD activitiesis 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 padiE 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. Tus 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 comprelemnmsiarket 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 elsewhditee 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 nbave occurred in the absence of carbon finance. A number
of additionality testsexist under the CDM and voluntary standards that can be used tortest f

additionality under REDD

2.3 HISTORIC DEFORESTATION AND GHG EMISSIONS 20062005

2.3.1. Introduction

Past estimates of I ndonesiabds national greenhous e
land cover change estimates from mapping exercises that were not designed to bethspdrimrse

of developing a REL for REDD. This resulted @stimates to date with large uncertainty. Global

estimates of the national sources and sinks of carbon froruldhange such as the widglyoted

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(BIN-. pdf).

In recent years, however, new information for Indonesia has bemiuged 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;0%0@hd 2) updated

land cover mapping. Baseoh this information, and other relevant published data, adiosr
calculation of the emissions from loss of forest cover for the years@D0as performed to develop

an improved basis for setting a REL for REDD.

The IPCC Good Practice Guidance fotand Use, LandJse Change and Forestry (LULUCF)
provides methods for estimating, measuring, monitoring, and reporting on carbon stock changes and
greenhouse gas emissions from LULUCF activities. This-dirder calculation for forest cover loss
provides stimates for emissions for 200% 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 guidaAamentral goal of this calculation

was to provide more detailed information, thus a higher tier approach, using methods that are

32



documented, repeatable, reliable, and with reduced uncertainty. The development of the methodology
will steer improved data dection for superior, reliable, and credible estimates of emissions in the
future.

2.3.2 Methods usedto determine historic emissions

Determination ofpast emission from deforestatioequiredthe following analy®s: (i) estimation of

gross loss in fiest cover, including extentypes andocation (ii) estimation ofcarbon stock in

biomass and solil in different forest types/functi@amd (iii) calculation of C@emission from biomass
and soil carbon loss. Thellowing data sets wengsed for tharalysis

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 200®8Ilase 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 eygng the global peat land map produced by
Wetlands International (2002) on the V@&sed forest map for Indonesia. Lowland or dryland forest
was identified by overlaying the V@based forest map with the MoF 2003 land cover map, and forest
function clases 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 MO@#Solution is
500x500 m) and corrected witbandsatETM™ ((resolution 25x25m) analysis performed by the
Indonesia Ministry of Forestry in cooperation with South Dakota State University for@00@ble

3). This analysis provided both the spatial extent and location of forest cover loss. This was then
overlain with the forestype 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 MGIDtSicated high,
medium and low sample strata, N is the number of MODIR blocks per stratus h, n is the number
of randomly selected blocks per stratbhmnalyzed using Landsat.

Stratum Ny Np

TM Change 0-2 5273 50
39 186 18

10 69 20

Big 1 1

Total 5529 89

Biomass carbon stock Areaweighted average values weeobtained from the carbon stock map of
aboveandbelow 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 tlaBsesareas that were
deforested inhe remote sensing imageésyas assumed that residual carbon stock was zero and the
gross carbon dioxide emissions welerived from allabove and below groun@®BG) biomass.For
missing carbon stock data for a particular forest categorypnoance the value from the same land

13 Based on data from Gibbs and Brown (2007).

33



use category for a neighboripgovince in the Island was usedT he car bon sfarestc ks f or
aread and Ol anduse unknowhnhbe wea ned uasses udreefdi nteod baes t¢
water )6 was e alalationd 8k variancesnof AGBmaweighted averagearbon for

each forest types/function from each province were then pooled using the following formula:

(N - D*S%i+(n, - D*s%iz +...+ (0, - D* S
n,+n,+..+n, - K

s? pooled(i) =

where So0iedi) is pooled variance of aboseelow ground (ABG) biomass of forest types’: S,
¢ ¢, arethe variance ofneanABG for forest typeei n province 1, 2npééand k r e
ny;care number of ABG sample taken from forest typeprovincel ,  @ndk&espectively.

Soil carbon stock Areaweighted average soiarbon stock to 30cm depth (t C/ha) for each forest
class was estimated using a global map of soil C stbckeveloped by the US Department of
Agriculture, Natural Resources Conservation Service. This map is based on a reclassification of the
FAO-UNESCO %il Map of the World combined with a soil climate map, and shows a range in soil C
stocks of 4880 t C/ha. An arewveighted soil carbon stock was estimated based on the map layer of
forest type/functional class overlaid on the soil carbondmiavas assumd that this map represented

the initial carbon stock in sall, i.e. in 2000.

Emissions from the loss of biomass due to deforestatiofEmissiors from the loss of biomass due to
deforestation was estimated by multiplying the gross annual loss of forest icoeach forest
type/function with the biomass carbon stock in each forest type/funddonte Carlo simulation was
appliedto produce a distribution of emission estimates from the deforestafon.this analysis,
standard error of thgross annualdrestloss is assumed to be the same as the residual standard error
of equation that relate MODIS estimates and LANDSAT estimates wWieledriances oABG area
weighted averagbiomass of all provinces for each forest types were assumed to be the ghme as
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 200ehe 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 oveaargp2tige:

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 {8@r ha converted to annual crops. About-tinel of the loss

in forest area was assumed to be camekto 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 G8Q@Ib

period of analysis.

Emissions from soil from deforestation of peat swamp foresfThis 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 ést 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 seihiS€lons

(t CO/ha.yr); X= common drainage depth of 80 cm when peat swamp forests are cornvertteer t

land uses, resulting in an estimated annual emission of 73tp€0ha when swamp forests are
converted and drained. Once converted and drained, the peat continues to emtr@ke analysis

¥ ftp://www.daac.ornl.gov/data/global_soil/lsricWiseGrids/
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presented here, this was set to 3 years as the amatexmidpoint of the 2002005 period of
analysis.

Emission from fires in peat swamp forestsThe estimates of emissions from fire in peat swamps are
based on an estimate of the area of peat swamp that burned during tFH20@Bd6aterval and an
estimae of the emissions of GQer unit area burned. The area burned was estimated from hotspot
counts from satellite imagery (ATSR instrument, 1 km resolution, band 3), and an algoritling relat
heat intensity to area burréd The fire algorithm has limitatis 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 burned the product of deptof peat burned and the bulk density of the ped&missions factors

for CO, (0.185 t CQ/t of burned peat mass) and £(.006 t CH/ t burned peat mass) were then
applied to the estimated quantity of peat burned resulting in estimates of emissiddsedf @r ha

of peat swamp burned.

2.33 Results

Gross Deforestation The analysis suggests tharcent forest area loss estimafesm MODIS can

be corrected with LANDSAT. The relationship between MODIS estimates and LANDSAT estimates
is linear wth r* 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.
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15 Muraleedharan et al. (2000)

% peat depth40 cm and peat densit§.1 t /n? based on data in Page et(2002)

7 Co2e: the carbon dioxide equivalent (or G€)3s 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 referendefor methane this equivalent factor i3 @hat 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 RBAT and MODIS estimates.
Red, yellow and cyan are for Stratuni 189 and 02 respectively.

During the five year period 2068005, a total of about 3.5 million ha of forest were
deforested inndonesiaTable4), or about 1. 9% @.f Deforestiation mseasedd s f or
during the Syear period, from 0.22 million ha in 20@M01 to 1.18 million ha in 2062005°. This

value is considerably lower than the previously reported estimates of 1.9 million ha per year for 2000

2005 reported in the FAQ005 report (reported to FAO by the Government of Indorésidpout

70% of the deforestatiooccurred indry land forests and 30% peat swamp forestdn thedry land

foress, the highestates of los®ccurred in production forest and nforest areg80%), while in peat

swamp forest the loes were greatest production and conversion forests (84%).

BiomassCarbon Stock The biomass carbon stock of the forests range between 50 and 30tC/ha
dryland forest and between 75 and 275 tC/ha fot peamp fore$f. The lowestestimates are in
forests on Javawhile the highesbccurin Kalimantan and Papua (Figudg The resolution of the
carbon maps is coarsesthe data used to create it were based on regional and national datasets (e.qg.
climate inventory data for calibration, and population density data ahatibnal scales). This type of
countrywide map is a preliminary estimate with relatively high uncertainbata from the National
Forest Inventory (NFI) might be potential to be usatiie improvement of this analysis.

The carbon stock mapvas overlaidon themap offorest type/functional clas® calculate theraa
weighted averagearbon/biomassThe resulting patterauggest that on average the carbon stock in
peat swamp forest sightly higher than tbse in dry landforest (Figure4 and Tableb). The datdfit
normal distribution (Figur®). In the subsequent analysisedd data vereused in the calculation of
historical emissiosby sectors.

8 Hansen et al. 2008. Forest change in Indonesia-2008. Draft report of a summer workshop.
Y FAO 2006.

% Based on Gibbs and Brown (2007)
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Table 4. Gross forest loss lyrovince between 2000 and 20@% hectare)

Dryland Forest Peatswamp
Non Non

Conser Conver Landuse  forest Produe Protee| Grand Conser Conver Landuse forest Produc Protec
Province vation  sion unknown area tion tion Total vation sion unknown area tion tion Grand 1
Bali 236 1,975 43 21 2,275
Bangka Belitung 3,735 25,244 12,064 41,043 43 515 429
Banten 64 5,989 902 21 6,976
DIY 1,095 64 21 1,181
Dki Jakarta 129 129
Java 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 26,97 102,306 1,546 2,533 43 14,876 15,391
Kalimantan Selatarqy 1,460 8,822 2,726 72,791 43,447 129,244 107 773 3,563
Kalimantan Tengah 301 67,360 837 280,923 4,143| 353,564 39,519 236 57,572 537
Kalimantan Timur 944 21 105,67 69,786 3,907/ 180,335 21 1,503 2,147 665
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 1,20
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 Bal 4,894 10,368 6,225 923 22,410
Nusa Tenggara Tinl 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
Papua Barat Island 43 623 386 236 1,288 773 43
Papua Tengah 1,181 2,104 451 3,091 1,288 8,114 236 7,449 301 987 2,683
Papua Timur 4,765 28,099 279 8,329 52,892 15,412 109,774 3,392 9,187 172 322 56,155 5,044
Papua Total 7,835 41,837 322 10,368 66,995 18,160 145,517 4,529 19,534 172 816 59,761 7,77
Gorontalo 623 923 107 17,216 6,075 665 25,60
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

Daerah Istimewa

Aceh 1,825 21 38,445 3,885 44,177 193 5,903

Jambi 687 44,413 64,763 1,138 111,000 2,018 37,737 29,215 1,82
Lampung 7,771 61,006 16,872 64 85,713 64 3,778

Riau 23,054 161,144 43 9,402 263,429 2,769 459,842 31,276 222,450 64 987 326,753 2,31
Sumatera Barat 987 837 12,965 7,642 1,030 23,462 1,674 11,398 343
Sumatera Selatan 11,935 18,954 215 128,151 87,752 1,567 248,575 2,490 4,873 21 23,376 52,720 1,63
Sumatera Utara 2,619 4,572 68,433 69,528 2,232| 147,385 1,052 10,304 4,443 30,117
Sumatra Total 48,964 185,529 279 374472 514,858 8,844| 1,132,94] 38,767 237,627 86 88,375 439,149 5,774
INDONESIA 94,901 345,278 3,950 878,169 1,100,70t 47,654 2,470,65¢ 45,014 299,985 301 109,884 574,448 14,74
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Figure 4. Above and below groundabon stocks in Indonesia

Table 5. Number of sample (n), mean,and pooled standard deviation ofvaiglated average
biomass by forest type

Peat Swamp Dry land
NAME LANDUSE Mean Shpooled N Mean Spooled n
Conservation 174 30.4 174 183 315 1605
Conversion 179 28.4 403 185 32.1 844
Landuse unknown 178 255 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
Dry land forest Peat swamporest
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Figure 5: Distribution ofabovebelow groundiomasgtC/ha)for dry landand peat swamp forest
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Gross Emissionsfrom Deforestation. Gross emissions resirg from deforestation of dry land
and peat swamp forest in the period of 2000 and 2005 were about 2,479 miliierfTtable 6). An
additionalemission of about 30 million toxe came fromburning peat (Table7). Thus, a total of
2,509 M t CQ-e (or 2.5 billion tone CO, equivalent) were emitted durinbis periodresulting in an
annual estimate of 502 million t CQ-e.

Consideringthe rate of emissions by sourceshd highat emissionscame from the removal of
vegetation frondry land and peat swamp forestosystemgFigure6). The average area weighted

CO2 emissions per ha (total emissions divided by total area deforested or burnedgfatioregre

three times higher than the combined emissions due to draininguaniehg peat (195 t CO2/ha).
Emissions per ha from mineral soils is extremely small, due mostly to the fact that most forests are
converted to perennial crops, which caukelio no loss in soil carbon.
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Table 6. Mean and standard deviation of €énission from deforestation by province and forest fundtiom 20062005(X 1000tonne)

Province

Bali

Bangka Belitung
Banten

DIY

DKI Jakarta

Jawa Barat

Jawa Tengah

Jawa Timur

Jawa Total
Kalimantan Barat
Kalimantan Selatan
Kalimantan Tengah
Kalimantan Timur
Kalimantan Total
Maluku

Maluku Utara
Maluku Total

Nusa Tenggara Barat
Nusa Tenggara Timur
Nusa Tenggara Total
Papua Barat

Papua Barat Islands
Papua Tengah
Papua Timur

Papua Total
Gorontalo

Sulawesi Selatan
Sulawesi Tengah
Sulawesi Tenggara
Sulawesi Utara

Conservation

Mean
98
2,209
31
0
0
144
172
841
1,189
6,217
1,045
255
844
8,361
890
962
1,851
2,968
2,495
5,463
2,134
33
1,053
5,754
8,975
353
2,413
477
2,286
223

Stdev*
28
475
8
0
0
45
50
185
288
647
148
32
102
929
150
177
327
557
585
1,142
244

152
726
1,127
77
513
99
483
55

Conversion

Mean Stdev
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
2,584 273
6,138 856
82,548 7,903
0 0
91,270 9,032
17,280 3,015
3,634 675
20,914 3,689
0 0
192 57
192 57
10,264 1,350
1,151 117
8,057 862
26,262 3,700
45,735 6,028
507 115
2,159 462
742 153
2,048 439
224 54
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Landuse
unknown
Mean Stdev
0 0
0 0
0 0
0 0
0 0
8 3
23 8
0 0
31 10
65 6
1,719 260
0 0
17 2
1,802 268
0 0
0 0
0 0
0 0
20 5
20 5
34 5
0 0
0 0
334 39
368 44
62 13
139 32
41 8
0 0
0 0

Non-forest area

Mean
785
13,919
2,565
351
1
4,823
3,301
6,624
17,665
56,482
45,324
652
83,948
186,406
2,688
1,931
4,619
6,266
12,007
18,273
1,332
0
594
5,786
7,713
8,154
36,484
6,635
11,325
3,291

Stdev
234
3,019
715
131
9
1,507
1,056
1,641
5,058
6,981
6,775
86
10,662
24,504
481
351
832
1,198
2,856
4,054
187
0
70
1,092
1,349
2,031
8,876
1,564
2,619
910

Production

Mean Stdev
17 5
7,149 1,426
405 102
23 8
0 0
1,730 537
2,317 747
4,999 1,088
9,475 2,482
32,645 3,243
28,725 4,513
271,538 29,624
60,608 7,367
393,517 44,747
8,482 1,448
3,275 589
11,757 2,037
3,794 696
1,916 447
5711 1,143
10,592 1,278
307 49
3,456 423
86,820 9,070
101,175 10,821
3,506 756
2,945 644
2,162 471
11,171 2,230
1,083 270

Protection

Mean Stdev
9 3
0 0
11 3
7 3
0 0
73 21
9 3
0 0
99 29
0 0
0 0
4,015 438
4,027 426
8,042 864
987 170
0 0
987 170
750 113
830 254
1,580 368
945 143
177 30
3,418 323
14,810 1,993
19,350 2,490
343 82
305 61
726 162
2,321 597
432 106
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Sulawesi Total
Bengkulu

Daerah Istimewa Aceh
Jambi

Lampung

Riau

Sumatera Barat
Sumatera Selatan
Sumatera Utara
Sumatera Total
Indonesia Total

5,752
51
1,193
2,061
4,461
39,385
1,886
9,173
2,329
60,539
94,438

1,227
11
226
231
729
4,203
271
1,647
371
7,688

5,680
12

0

0

0
282,607
526
14,950
10,787
308,881
472,671

31,260
109
2,608
1,576
35,555

242
0
13
0

0
87
0
132
0
232
2,694

53

O O©W OO wOo

29
0
41

65,889
6,584
26,313
55,953
34,622
7,201
15,900
89,395
41,612
277,579
592,847

15,999
1,434
4,709
7,094
6,693
1,222
2,378

17,912
8,456

49,900

20,868
586
2,340
66,782
9,653
479,070
4,679
97,955
61,506
722,570
1,272,238

4,372
122
471

8,648

1,927

47,933

952
13,638
10,033
83,726

4,128
27

0
2,112
31
3,821
560
2,302
1,195
10,048
44,243

Note: The source of uncertainty considered only from forest area loss and ABG biomass stock, while from soils and peat lmxaiirdpdre

42

1,008

0
252
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137
312
296
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Table 7. Total emissions from deforestation in theipd 20002005 by islands

Peat burned

Forest Loss CO2 emissions CH4 emissions Total Emission
(000 ha) (Mt CO,-€) (Mt CO,-e) (Mt CO,-€)
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
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Figure 6. Emissions in tone CO2e per ha from different sources
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Deforestation and emissions by region/islandindonesia 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% (FigQreThe combined total for these two
islandsis 84%, highlighting the importance of focusing on the these islands in implementing reduced
emission strategies

Bali, 0% Jawa, 1%

Bangka, 1%

Kalimantan, 28%

Sumatra, 56%

Maluku, 2%

Nusa Tengarra group,
1%

Papua, 7%

Sulawesi, 4%

Figure 7. Total CO2e emissions by region/island from deforestation during the period Z0TH
The high emissions from Sumatra and Kalimaraea due to the high rates of deforestation in these

two island® 77% of the total (Figur®), and for Sumatra thienportant contribution of the existing
focus on removal of peatswamp forests
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Figure 8. Area of dryland and peat swamp forests deforedteidg 20002005 by Island.

Figure 9 showsthat deforestation of dryland forests in Sumatra ethigsssame order of magnitude of
CO, as from peat swamp forests when the peat and soil are included. In Kalimantan, emissions from
dryland forests are abbsix times higher than from peat swamp forests.
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Figure 9. CO-e emissions per island by emissions category 2005

Deforestation and emissiondrom major landscape categ@ries In terms of total CO2
emissions, deforestation of dryland forests maldnesia are a larger sourc&%6 of total
emissions) than peat swamp fores23% of the total;, Figurel0). Draining and burning
deforested peat swamp forests accounted @ of the total emissions, with practically all

the rest due tohe clearing ofvegetation. Emissions froitne 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 coribate?etl’/
million haof dryland forest were clearedmpared t®.24 million ha of pedrest
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