
 

 

1 

 

Clearing the haze and seeing the forest  

A proposal of economic incentives and 

financial mechanisms to combat 

deforestation, fires and haze in Indonesia 
 

 

Iván Darío Valencia 
 

Scholarly Paper for Graduate Studies 

 

 

 

 
Sustainable Development and Conservation Biology Program 

College of Chemical and Life Sciences 

& 

Environmental Policy Program 

School of Public Policy 

 

 

 

 

 

 

 
 

 

 

Contributing Paper for The Natural Capital Project 

With the auspices of WWF-US  

 

College Park, MD, August 2009 



 

 

2 

 

 

Acknowledgements  
 

The present scholarly paper was written under the supervision of Emily McKenzie, Lead for 

Policy and Finance at WWF-US for The Natural Capital Project, and James Dietz at the 

Sustainable Development and Conservation Biology Program at the University of Maryland. It 

was also reviewed by Heti Herawaty, Research Officer at the Environmental Services and 

Sustainable Use of Forests Program at CIFOR, the Center for International Forestry Research. 

My deepest gratitude goes to them for their valuable direction, comments and suggestions, 

without which this report would not have been possible. 

 

The author would like to thank The Natural Capital Project and WWF US for taking on board 

this research endeavor. At WWF, special thanks go to Nirmal Baghabati, who made the report 

possible in the first place, and to Ginny Ng and Adam Tomasek, who examined the project from 

a Southeast Asian perspective. Taylor Ricketts, Robin Naidoo, Christine Pendzich, and Nicholas 

Sundt also provided valuable feedback, information and support.  

 

Numerous experts from outside WWF US contributed to this report with comments and feedback 

on the policy framework, enriching its content and providing additional insights, corrections, 

suggestions and cautionary notes. For this, Iôd like to extend my gratitude to members of the 

WWF Network: Fathi Hanif, Thomas Barano, Pak Suhandri from WWF Indonesia; Cherie Tan 

from WWF Singapore; and Preetha Sankar from WWF Malaysia. In addition, I deeply appreciate 

the input of other experts: Josef Leitmann from the World Bank office in Jakarta, Beth Gingold 

from the World Resources Institute, Travis Reynolds from the University of Washington, 

Geoffrey Davison from the National Parks Board in Singapore, and Ron Myers and David Ganz 

from The Nature Conservancy.  

 

The intellectual foundations for this project are numerous and the influences too many to give 

them all their deserved credit. Nonetheless, I would like to recognize the following faculty and 

staff at the University of Maryland for their lasting influence and support during my graduate 

studies: Matthias Ruth, Herman Daly, Robert Nelson, Douglas Gill, Armin Rosencranz, David 

Inouye, Ruth DeFries, Thomas Hilde, Terry Moore, Russell Morris, Robert Sprinkle, Kim Ross 

and Bryan Kempton. 

 



 

 

3 

 

Table of Contents  

EXECUTIVE SUMMARY ........................................................................................................... 5 

1. INTRODUCTION .................................................................................................................... 14 

2. THE TRIANGLE OF PEAT AND FIRE: FOREST LOSS, GREENHOUSE GAS EMISSIONS AND TRANSBOUNDARY HAZE 

POLLUTION ............................................................................................................................. 16 

Forest and biodiversity loss .................................................................................................................... 16 

Fires ......................................................................................................................................................... 18 

Greenhouse gas emissions and peat ...................................................................................................... 19 

Transboundary Haze Pollution ................................................................................................................ 20 

Drivers of fire and deforestation ............................................................................................................ 21 

Legal and illegal logging ..................................................................................................................... 22 

Oil palm plantations ............................................................................................................................ 23 

Timber plantations .............................................................................................................................. 23 

Smallholder and migrant communities ............................................................................................... 23 

Limitations in forest governance and enforcement of environmental law ......................................... 24 

Land tenure conflicts ........................................................................................................................... 25 

Benefits from other land uses ............................................................................................................. 25 

3. EXISTING POLICY RESPONSES .................................................................................................... 27 

Land use planning ................................................................................................................................... 27 

Fire management .................................................................................................................................... 28 

ASEAN Transboundary Haze Agreeement .............................................................................................. 29 

Sustainable Palm Oil ............................................................................................................................... 29 

Sustainable Forest Management ............................................................................................................ 30 

Reducing Emissions from Deforestation and Forest Degradation .......................................................... 31 

4. FOREST FIRES AND HAZE IN THE CONTEXT OF ECOSYSTEM SERVICES ..................................................... 33 

Forest fires .............................................................................................................................................. 33 

Haze ........................................................................................................................................................ 34 

Linkages with REDD ................................................................................................................................. 36 

5. INVESTMENTS, INCENTIVES AND FINANCING MECHANISMS TO ADDRESS DEFORESTATION, FIRE AND HAZE ...... 37 

1. Forest Conservation and Haze Prevention tax and credits for sustainable practices ........................ 39 

Tax design ........................................................................................................................................... 39 



 

 

4 

 

2. Investment in fire management capacity at a national level and through the ASEAN Transboundary 

Haze Pollution Control Fund ................................................................................................................... 42 

Investments in Fire Management Capacity ........................................................................................ 43 

Making the case for fire management investments ........................................................................... 44 

3. Haze Disaster Emergency Fund ........................................................................................................... 45 

Design of the Fund .............................................................................................................................. 46 

Promotion of the fund ......................................................................................................................... 46 

4. Rewards for ecosystem services to local communities in priority areas ............................................ 47 

Design and implementation of the rewards ....................................................................................... 47 

Promotion of the program .................................................................................................................. 49 

5. REDD financing and haze premiums for peat forest areas ................................................................. 50 

Design of the projects ......................................................................................................................... 50 

Challenges to REDD financing for peat forests ................................................................................... 50 

Making the case for REDD projects in peat areas ............................................................................... 51 

6. Strengthened law enforcement and oversight ................................................................................... 52 

6. CONCLUSIONS ...................................................................................................................... 54 

7. LITERATURE CITED................................................................................................................. 56 

 



 

 

5 

 

EXECUTIVE SUMMARY 
 

The twin challenges of biodiversity loss and climate change have brought the rapid 

deforestation in Indonesia to the worldôs attention. Hundreds of thousands of hectares of 

rainforest are being lost each year, especially in Sumatra and Kalimantan, to give way to palm oil 

and timber plantations and degraded land. The rich biodiversity of the archipelago is thus 

imperiled, with entire ecosystems and many species at the verge of extinction. The fires used for 

land clearing generate massive amounts of greenhouse gas emissions and episodes of 

transboundary haze pollution. Haze affects Indonesia, Singapore, Brunei and Malaysia during 

dry seasons and El Niño years, with severe public health consequences and economic impacts. 

The fires and haze of 1997-1998, arguably one of the worst environmental disasters of the 20
th
 

century, caused damages in the order of US$9.3 billion to countries in the region. 

 

Many research efforts have been devoted to the issues of fire, haze and deforestation in 

Indonesia, but few have examined the proposed solutions as thoroughly as they have studied the 

problems. This paper intends to address this research gap by proposing and evaluating an 

integrated policy framework designed to steer the relevant actors in Indonesia towards forest 

conservation and sustainable management of palm oil and timber production, and away from 

continued deforestation and use of fire. The policy framework draws upon the principles of the 

Ecosystem Approach, which consider the maintenance of ecosystem services a priority of 

ecosystem management, and is comprised of economic incentives and sustainable financing 

instruments. 

 

The Natural Capital Project, a joint venture between WWF, The Nature Conservancy and 

the Woods Institute for the Environment at Stanford University, is working to map 

ecosystem services, assess their values in economic and other terms, and incorporate those 

values into resource decisions. The present report is a contributing paper to the Natural Capital 

Project for its work in Borneo and Sumatra, two of the priority conservation regions for WWF 

around the world, and intends to be a contribution to the discussion of the sustainable 

development policies that Indonesia needs for its future. 

 

 

The problems 
 

Forest and biodiversity loss  
Indonesia has the second fastest rate of deforestation in the world after Brazil. Deforestation is 

currently most intense in the lowlands of Kalimantan and in the Riau province in Sumatra. 

Lowland dipterocarp forests, heath forests and peat forests are the most threatened ecosystems, 

home to many iconic mammals. Habitat loss has taken many species to the verge of extinction.  

 

Fire  
Deforestation is intimately associated with fires in Indonesia. Fire has been used traditionally by 

rural communities for cultivation, but in recent decades it has been used at a large scale to 

convert forests to oil palm and timber plantations, frequently burning the land following logging 

operations. In addition, escaped fires from land clearings have destroyed vast areas of rainforest. 
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Rapid land use change and accumulated forest degradation have meant that fires can expand 

more easily into forests during the dry season, leading to an exponential increase in fire 

occurrence in the past three decades. Climate change is likely to bring an even higher risk of 

wildfires, due to higher temperatures and possibly more frequent and intensified El Niño events. 

 

Greenhouse gas emissions and peat 
Indonesia is currently the third largest greenhouse gas (GHG) emitter in the world behind the 

United States and China.  Emissions from the forestry sector, primarily from forest fires and land 

use change, account for over 85% of the countryôs emissions. 

 

The severity of the GHG emissions in Indonesia is explained by the abundance of peatlands, with 

21 million hectares in forested swamps of Sumatra, Kalimantan and Papua. Peatlands are highly 

acidified and waterlogged soils with rich organic deposits. They become a net carbon source to 

the atmosphere when drained, after which they oxidize and are prone to burning. Fires in 

peatlands can generate subsurface burning that lasts for months due to the depth of some peat 

deposits.  

 

Transboundary Haze Pollution  
Haze pollution, the term used in Southeast Asia for smog from the combustion of biomass, is a 

large recurrent phenomenon in the region during the dry season due to widespread burning for 

land clearing purposes. Although the burning of forests contributes to haze, it is estimated that 

60-90 % of the haze comes from the burning of peatlands in Sumatra and Kalimantan.  

 

Haze episodes have been reported in 1980, 1982-83, 1987, 1991, 1994, 1997-98, 2002, 2005, 

2006 and 2009. Haze pollution was especially catastrophic in 1982-83 and 1997-98. The 

economic impacts of haze have been well documented, especially for the 1997-1998 El Niño 

event. Although Indonesia suffers the brunt of the losses, the impacts on health, medical costs, 

lost productivity and tourism losses for Singapore, Malaysia and Brunei have been a source of 

friction with Indonesia, where most of the haze originates. 

 

 

The drivers  
 
Legal and illegal logging  
Timber extraction has mushroomed in Indonesia in recent decades, owing to the steady demand 

for timber worldwide and the allocation of vast areas of logging concession lands. In 2002, 

exports of wood products accounted for 13% of Indonesiaôs exports, not counting the substantial 

value of the illegal trade. 

 

Oil palm plantations  
Indonesia exported 14.2 million tons of crude palm oil (CPO) in 2008, representing 44.5% of the 

world market. The government has allocated hundreds of thousands of hectares for plantations, 

and the area planted with oil palm has grown 35 times over since 1967 to occupy 6 million ha in 

2005, from large plantations to small farms. Around 70% of this area was formerly forest, and 

increasingly, new plantations are being located in peatlands. Fire use has been common to clear 

land for palm oil. 
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Palm oil is highly profitable compared to traditional crops such as rubber, and has contributed to 

foreign exchange revenue, poverty reduction and economic development, taking center stage in 

Indonesiaôs development strategy. 

  

Timber plantations  
Industrial tree plantations have been promoted since the 1980s in Sumatra and Kalimantan to 

provide timber and pulpwood for mills. Like oil palm, they occupy mainly land that was 

formerly forest and fire is also used for land clearing. 

 

Smallholder and migrant communities  
Farmers burn plots during the dry season to grow crops like rice and pepper, boost soil nutrients, 

improve forage and eliminate pests. During a year of average rainfall, these fires are easily 

controlled, but with forest degradation and drought, fires escape more easily and may become 

ravaging wildfires. 

 

Government transmigrant programs and spontaneous migration have increased population 

pressures in Sumatra and Kalimantan, leading to fire and deforestation. 

 

Limitations in forest governance and enforcement of environmental law  
The Indonesian government has struggled to articulate and implement a strong vision for forest 

conservation, facing pressures from economic interests, internal development needs, diverging 

goals and lack of coordination among government institutions. This results in contradictory laws 

for forest conservation, ambiguity in their stringency, requirements, and jurisdiction. Forest 

governance is still evolving with the decentralization model after the fall of Suharto in 1998. 

 

The combat of environmental crime is not a high priority in the country, and many of the 

regulations on logging, land use and fire go unenforced. Lack of capacity is often cited as a 

reason for limited enforcement.  

 

Land tenure conflicts  
Communities that live in state forest land rarely have concession property rights over it, but 

customary usufruct rights called adat. The central government reserves the right to terminate 

adat and designate forest lands for other uses, leading to numerous takings of community land 

for plantations and logging concessions. The ensuing land tenure conflicts have led some to use 

arson as an instrument in land disputes. 

 

 

The responses so far 
 
Land use planning  
Indonesiaôs forests are state land managed under the authority of the Ministry of Forestry (MoF) 

and are divided into conservation forests, protected forests and production forests. However, 

these designations do not always reflect the reality on the ground.  Recently, land use planning 

has regained impetus with the government pledge to protect and restore Sumatraôs remaining 

critical ecosystems and forests through detailed spatial planning to protect and connect high 

conservation value areas. 
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Fire management  
Since the fires of 1997-98, fire detection and monitoring improved substantially, but 

management capacity is still insufficient. In response to the uncontrollable fire episodes, the 

Indonesian government banned the use of fire for land clearing in 2001 and is promoting zero-

burning clearing for oil palm and timber plantations. The ban of fire, however, is unenforceable 

with small farmers, and it has been criticized for not acknowledging that fire can be used 

judiciously in certain circumstances. 

 

ASEAN Transboundary Haze Agreement (THA)  
The ASEAN THA was signed in 2002 to strengthen cooperation and implement preventive 

measures for haze in the ASEAN region. It provides a framework for cooperation among 

Southeast Asian nations to mitigate transboundary haze. The THA has coordinated fire and haze 

monitoring, and generated regional haze action plans, with guidelines for community based fire 

management, among others. The ASEAN Transboundary Haze Pollution Control Fund was 

established to pay for the activities of the treaty and is open to voluntary contributions from 

member countries. Unfortunately, Indonesia has not ratified the agreement, so progress overall 

has been slow. 

 

Sustainable Palm Oil  
The Roundtable on Sustainable Palm Oil (RSPO) was formed in 2004 in response to pressures to 

address the environmental and social impacts of palm oil production. RSPO has issued principles 

and criteria for sustainable palm oil, including guidelines for best management practices for 

existing plantations (including zero burning methods), among others.  RSPO began a 

certification program in 2008. 

 

Sustainable Forest Management  
Multiple efforts exist for sustainable forest management in Indonesia including community forest 

management, although none has had an industry-wide effect. Akin to the RSPO, the Forest 

Stewardship Council (FSC) is an entity certifying sustainable forestry operations with an 

international standard of high legitimacy and credibility. Nevertheless, FSC certification is still 

incipient in Indonesia. 

 

Reducing Emissions from Deforestation and Forest Degradation (REDD)  
REDD promotes commitments by developing forest nations to reduce their rates of deforestation 

and thus their emissions, earning carbon credits that could be monetized in the carbon market or 

through public or private carbon funds. The Bali Action Plan from the UNFCCC COP13 in 2007 

encouraged parties to undertake demonstration activities to reduce the drivers of deforestation 

and test REDD crediting methodologies. Indonesia has begun a demonstration project in Aceh 

province in Sumatra. 

 

 

 

The Proposed Policy Framework  
 

The rationale: forest fires and haze  in the context of ecosystem services  
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Forests in Indonesia are a stock of natural capital that provides a bundle of ecosystem services at 

local, regional and global scales. Fires destroy or severely impair the capacity of the land to 

deliver these ecosystem services.  

 

In the case of haze, the maintenance of air quality typically does not figure among the ecosystem 

services provided by forests. Forests, however, store the biomass pollutants present in haze as 

long as they are not burnt. Hence, the ecosystem service of ñbiomass pollution retentionò is 

attributable to forests and peatlands given a land use without fire. This service yields the benefit 

of healthy air quality and prevents the damages associated with haze.  

 

As a policy tool, REDD financing is based on the ecosystem service framework. REDD rests on 

the premise that the international community, as a beneficiary of the climate regulation benefits 

from carbon storage of existing tropical forests, should pay tropical forest countries to preserve 

that service by maintaining forests.  REDD provides an opportunity for synergies of payments 

for carbon storage with investments for the prevention of forest fires and haze, which can also be 

defined in the context of ecosystem services. The policy framework is designed to maximize 

those synergies. 

The framework (Figure 1) introduces an environmental tax on palm oil and timber plantations to 

internalize environmental damages and provide revenue that the Indonesian government needs to 

address the fire and haze problem. It also includes incentives for rural dwellers to protect 

ecosystem services and internalize their benefits in their economy. At an international scale, the 

policy framework recognizes the impacts of haze on neighboring countries and the need for a 

compensatory mechanism. It also establishes the link of haze with REDD, so that Indonesia has a 

double incentive to manage peatlands and prevent fires and greenhouse gas emissions. Finally, 

the policies contemplate generating revenue for chronically underfunded activities of 

environmental law enforcement and fire management. 

1. Forest conservation and haze prevention tax and credits for sustainable practices  
The palm oil, timber and pulp industries in Indonesia hold a large share of historical 

responsibility for deforestation, illegal logging, fires and haze. On the other hand, these are 

highly profitable commodities. Hence, it is appropriate to introduce an environmental Forest 

Conservation and Haze Prevention tax on these industries, in order to generate earmarked 

revenue for the implementation of the policies included in this framework: law enforcement, 

investments in fire management capacity, rewards for ecosystem services for local communities 

and contributions to the ASEAN Transboundary Haze Pollution Control Fund. This tax would 

follow the polluter pays principle, making companies internalize the societal costs of 

deforestation, fire and haze. Even if the tax rate is not set high enough to change the cost 

equations in favor of sustainable practices, the revenue generated can be considerable. Despite 

the present drop in commodity prices, US $85 million could be collected yearly at a tax rate of 

1% from palm oil alone, at 2008 production levels and July 2009 prices.  
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The tax could be charged as an additional levy on exports of crude palm oil, whereas for timber 

the tax would be more easily assessed per hectare of concession or plantation. To prevent an 

increase in illegal logging, law enforcement needs to be stepped up in parallel with the tax. The 

impact of the tax on Indonesian competitiveness is likely to be small, as Indonesia holds a 

dominant position in the palm oil market. In order to reward good behavior, the proposal 

includes deductions or exemptions from the tax for companies that follow sustainable practices 

and produce certified FSC timber and RSPO palm oil. These credits would provide an additional 

incentive for certification. 

 

2. Investment in fire management capacity at a national level and through the ASEAN 
Transboundary Haze Pollution Co ntrol Fund  
Fire response should not be a matter of responding to one-time disasters, but of addressing all the 

components of fire risk, which is exacerbated during El Niño events and in peatland areas. The 

Global Fire Assessment highlighted the need for institutional strengthening of fire management 

in Indonesia, as the big costs of suppression take up all the small budgets and leave limited 

resources for fire prevention.  

 

The country should consider large investments in all the aspects of integrated fire management: 

prevention and information, detection and monitoring, preparedness, response, restoration and 

recovery. The level of funding needed is unknown, but certainly many times higher than the 

US$11.67 million spent by Indonesia during the 1997 fires, which as a crude comparison is 

0.65% of what the US spent in Forest Fire Suppression in 2007. When evaluated against the cost 

incurred by Indonesians due to fire and haze events, an increased investment in fire management 

has enormous potential to reduce damages. 

 

Ratification of the ASEAN Transboundary Haze Agreement would help Indonesia secure more 

funding through the ASEAN Transboundary Haze Pollution Control Fund, for activities such as 

monitoring and capacity building. However, expenses like salaries for firefighters, helicopters 

and fuel need other dedicated national sources of revenue. The proposed Forest Conservation and 

Haze Prevention Tax can provide such a source. 
 
3. Haze Disaster Emergency Fund 
Transboundary haze episodes are disasters that affect the health of human populations over great 

areas far beyond the main sources of fire. To help countries cope with the emergency 

expenditures needed when haze episodes occur, ASEAN could establish a Haze Disaster 

Emergency Fund under the Transboundary Haze Agreement. This fund would pool the risk of 

haze among all ASEAN countries much like an insurance policy for natural disasters, and would 

embrace the spirit of regional cooperation, giving emergency funds to affected countries 

regardless of where the haze originated.  

 

The proposed Haze Disaster Emergency Fund could cover emergency medical attention and 

response measures of affected areas anywhere in the region. It could be managed by agreement 

by the Asian Development Bank, where the fund could be established independently or 

incorporated with specific provisions into the newly established Asia Pacific Disaster Response 

Fund. For Indonesia, contributing to this fund would mean making a good-will gesture of 

acceptance of responsibility for haze, which could trigger reciprocal gestures from Singapore, 

Brunei and Malaysia, such as investment in REDD and combating of illegal logging. 
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4.  Rewards for ecosystem services (RES) to local communities in priority areas  
Whereas a tax can be effective at the level of the timber and palm oil industry, equity and 

logistical concerns suggest the need to have positive incentives for rural communities to favor 

sustainable forest management and conservation over deforestation and fires.  

 

In that spirit, the Indonesian government could support Rewards for Ecosystem Services (RES) to 

local communities for forest conservation and integrated fire management activities, with money 

from the Forest Conservation and Haze Prevention Tax as well as REDD financing. RES are 

conditional upon delivery of environmental services, as Payments for Ecosystem Services (PES), 

but do not preclude non-monetary rewards, making it easier to work with the adat land tenure 

system, as RES are not dependent on individual landholder property rights 

 

The rewards would provide incentives to communities to preserve forest cover, shift from forest 

clearing to agroforestry and manage fire in a judicious way. They can also compensate 

communities for fire use restrictions in peatlands and during droughts. RES programs can be 

especially targeted to forested and non-forested peatland areas; as well as buffer zones of 

protected areas, where prevention of fire episodes is crucial.  

 

The rewards could take many forms such as direct payments to households, payments to the 

community as a whole under a cooperative, infrastructure building, employment in fire brigades, 

and concessions over land rights granted to entire villages with the figure of community forestry 

licenses. The use of the forest conservation and haze prevention tax to finance rewards would 

guarantee a sustainable revenue stream, the lack of which is a problem for sustaining PES 

schemes worldwide. 

 

5. REDD financing and haze premiums for peat forest areas  
Indonesia has the potential to receive large amounts of money through financing for reducing 

emissions from deforestation and forest degradation. Peat forests are of particular interest for 

REDD, as they have the largest carbon stock per unit of area, when considering the deep peat 

deposits in the soil. Indonesia could find that by protecting its peat forests and deposits, it could 

achieve an impressive reduction in greenhouse gas emissions per dollar of REDD investments. 

Averting fires in peatlands is also the most important action to prevent transboundary haze due to 

the release of particulate matter from peat burning. 

 

In anticipation of an international REDD regime, Indonesia could establish REDD demonstration 

projects in peat forests, particularly in the most threatened areas in Sumatra and Kalimantan. The 

projects would need to address land zoning and tenure, forest management, illegal logging, 

intentional burning, escaped fires, peat subsidence and oxidation. They would benefit from 

investments in fire management capacity and law enforcement, and could employ RES as a 

component of their action. 

 

REDD projects in peatlands would not only generate carbon credits but also reduce the incidence 

of haze by measurable amounts by preserving the biomass pollution retention service of those 

forests. The inclusion of ñhaze creditsò as a premium is a possibility to monetize this ecosystem 

service. Because of their location and co-benefits, targeted investments could be sought for the 

projects, particularly from Singapore, Brunei, Australia and Japan, as these countries could reap 

the benefits of reduction in haze as well as use the carbon credits. 
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6. Strengthened law enforcement and oversight  
Without proper monitoring, enforcement and tax collection practices, companies and local 

communities could easily violate fire restrictions, evade taxes, receive tax deductions or 

payments when they are not entitled to and undermine the credibility of the government. 

Moreover, there are crimes such as illegal logging, wildlife poaching and open-air burning that 

need to be combated severely.  

 

Indonesia requires numerous additional forest and customs inspectors, park rangers, 

environmental police, remote sensing and intelligence analysts, among others. The Forest 

Conservation and Haze Prevention Tax could bridge the funding gap by providing dedicated 

revenue for environmental law enforcement. In addition, law enforcement can procure its own 

internal financing, by instituting and collecting fines and penalties to companies and individuals 

that violate the law. 

 

 

The expectations 
 
The policy framework proposed attempts to turn the links between deforestation, fires, haze and 

greenhouse gas emissions into a powerful set of incentives for forest conservation and 

sustainable management. In anticipation of the decision on REDD in Copenhagen in December 

2009, Indonesia needs to align its policies to make best use of the scheme and sharply reverse the 

trends in forest loss and reduce forest fires and haze. However, REDD funding is not yet 

guaranteed, so Indonesia should keep other options open to finance economic incentives, 

enhanced fire management, emergency funds for haze events and law enforcement. It is hoped 

that some of the ideas presented here will be taken forward and improved for this purpose. 



 

 

14 

 

1. Introduction  
 

The twin challenges of biodiversity loss and climate change have brought the rapid deforestation 

in Indonesia to the worldôs attention. Hundreds of thousands of hectares of rainforest are being 

lost each year, especially in Sumatra and Kalimantan, to give way to palm oil and timber 

plantations and degraded land. The rich biodiversity of the archipelago is thus imperiled, with 

entire ecosystems and many species at the verge of extinction. The fires used for land clearing 

generate massive amounts of greenhouse gas emissions and episodes of transboundary haze 

pollution. Haze affects Indonesia, Singapore, Brunei and Malaysia during dry seasons and El 

Niño years, with severe public health consequences and economic impacts.  

 

Many research efforts have been devoted to the problems of fire, haze and deforestation in 

Indonesia, particularly after the severe fires of 1997 and 1998. There is a thorough understanding 

of the causes and costs of fires and haze. Various studies have issued recommendations, but few 

have examined their proposed solutions as thoroughly as they have examined the problems. This 

paper intends to address this gap by proposing an integrated policy framework of economic 

incentives and sustainable financing to steer the relevant actors in Indonesia towards forest 

conservation and sustainable management of palm oil and timber production, and away from 

continued deforestation and use of fire. This policy framework includes the following 

instruments: 1) a Forest Conservation and Haze Prevention Tax and credits for sustainable 

practices; 2) Investments in fire management capacity; 3) a Haze Disaster Emergency Fund; 4) 

Rewards for Ecosystem Services to local communities; 5) REDD financing and haze premiums 

for peat forest areas; and 6) Strengthened law enforcement and oversight. Each one of them is 

analyzed in terms of its potential, limitations and challenges of implementation.  

 

The policy framework draws upon the principles of the ecosystem approach
1
, which consider the 

maintenance of ecosystem services a priority of ecosystem management (CBD, 2007). To do 

this, the paper proposes the definition of the ecosystem service of biomass pollution retention in 

order to define haze and forest fires in ecosystem service terms and create parallels with the 

carbon sequestration and storage services. In addition, the policies explored are careful in being 

coherent with the Indonesian regulatory and legal context and build upon some existing 

international policy responses and initiatives, such as the ASEAN Transboundary Haze 

Agreement (ASEAN THA), Reducing Emissions from Deforestation and Forest Degradation 

(REDD), Payments for Ecosystem Services (PES), the Roundtable on Sustainable Palm Oil 

(RSPO) and the Forest Stewardship Council (FSC). Furthermore, they draw from well-

established principles of environmental law and policy including the precautionary principle; the 

polluter pays principle, the good neighborliness principle
2
 and the sustainable development 

principle (Beder, 2006; UNEP, 1985).  

 

The paper is structured as follows: The problems of forest loss, greenhouse gas emissions and 

transboundary haze pollution are first described in a background section, followed by a second 

section of an analysis of their different drivers. The third chapter reviews the principal policy 

                                                 
1
 Defined by the Convention on Biological Diversity as ñA strategy for the integrated management of land, water 

and living resources that promotes conservation and sustainable use in an equitable wayò (CBD, 2007) 
2
 In reference to the responsibility of states not to cause damage to the environment of other states or of areas 

beyond the limits of national jurisdiction. 
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responses that have been implemented and suggested so far to address the problems. The fourth 

section defines forest fires and haze in the context of ecosystem services and the fifth section 

presents the proposed policy framework with a detailed analysis of each proposal. 

 

This report is the product of an extensive literature review, coupled with consultations and 

questionnaires with Indonesian and international experts from various backgrounds that reviewed 

the policy framework and provided valuable insights and critiques regarding the likely 

effectiveness, feasibility and side effects of suggested policies, as well as suggesting 

modifications or additional policy instruments. 

 

It is worth mentioning, however, that some dimensions of the problem still need to be explored 

further and go beyond the scope of this paper. Deforestation in Indonesia is occurring also due to 

external factors such as the growing global demand for palm oil and timber and international 

black markets for illegal forest products and wildlife. Policies at the international level to address 

these demand-side issues beyond Indonesia and the ASEAN region are also crucial but are not 

analyzed in this framework.  Furthermore, governance factors of institutional structure, 

organization and jurisdiction within the Indonesian government are only covered superficially in 

this project and need to be considered more deeply for comprehensive solutions to the problems. 

 

The present scholarly paper is a contributing paper for The Natural Capital Project, prepared at 

its request. The Natural Capital project is a joint venture between WWF, The Nature 

Conservancy and the Woods Institute for the Environment at Stanford University.  The 

Natural Capital Project is working in Borneo and Sumatra and several locations around the world 

to map and quantify ecosystem services, assess their values in economic and other terms, and 

incorporate those values into decision-making.  
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2. The triangle of peat and fire: Forest loss, greenhouse gas 
emissions and transboundary haze pollution  
 

Forest and biodiversity loss  
An archipelagic nation of 17,508 islands, Indonesia boasts the third largest tropical forest area in 

the world, 88.5 million ha (Butler, 2009) after Brazil and the Democratic Republic of Congo. 

With 206.3 million people as of 2000, the country is also the fourth most populous in the world, 

although more than 121 million were concentrated in the island of Java alone (BPS, 2000). 

Indonesia has the second fastest rate of deforestation in the world after Brazil, 1.8 million ha/yr 

from 2000-2005, with forest cover declining from 82% in the 1960s to 49% today (Venter et al., 

2008; Butler, 2009). Deforestation as a large-scale phenomenon began in the 1960s following the 

opening of forest lands for logging concessions by President Suharto. Sumatra (470,000 km
2
, 

population 43.3 million), has suffered the largest loss of forests, followed by Kalimantan 

(539,460 km
2
, population 11.3 million), the Indonesian part of Borneo, shared with Malaysia and 

Brunei. Western New Guinea (420,540 km², population 2.2 million), the Indonesian part of New 

Guinea, remains the most forested of the larger islands (BPS, 2000) (Maps 1 and 2). 

 

In Sumatra, the remaining large blocks of forest left are in the northern province of Aceh, the 

western ridges of the island and the peat forests in the province of Riau. By 2000, forests covered 

only 155,454 km
2
, representing a loss of 25% since 1990 (Gaveau et al., 2007). Across the Strait 

of Malacca facing Singapore and Malaysia, the lowland peat forests in Riau are currently 

experiencing the highest rate of conversion. WWF Indonesia documented a staggering decline of 

82% of forest cover in Riau between 1982 and 2007, due to conversion by industrial plantation 

companies (Uryu et al., 2008) (Map 2). 

 

In Kalimantan, deforestation began later in the 1980s and intensified in the 1990s and 2000s, 

particularly in lowland areas. WWF Germany, found that between 1985 and 2005, Borneo lost 

an average of 850,000 ha of forests annually, with deforestation rates rising to 1.3 million ha/yr  

in 2002, 1.2 mill ion of those in Kalimantan (Rautner et al., 2005). By 2000, rainforests covered 

52% of the island compared to 75% in the mid-1980s (Map 2). The central and more 

mountainous part of Borneo still has vast expanses of continuous forests.  In Western New 

Guinea, deforestation is a recent phenomenon but is expected to intensify with growing pressure 

for land and resources. 

 

Sumatra and Borneo have lowland forests, peat swamp forests, freshwater swamp forest and 

montane forest ecoregion types (WWF, 2001). In addition, Borneo has mangroves and heath 

forests. Peat forests are located on peat substrates and are found in coastal areas and swamps 

(Rautner et al., 2005). The heath forest or Kerangas, famous for its carnivorous plants, is the 

driest form of rainforest and is highly vulnerable to fire. Rautner estimated that this forest would 

disappear in Borneo by 2010. Montane forests are the most preserved type of forests in both 

islands. The lowland rainforests are astoundingly diverse and famous for their high-value 

hardwood dipterocarp trees. Lowland and peat swamp forests are home to many endangered 

mammals including the Sumatran tiger, the Malayan tapir, the two-horned Sumatran rhinoceros, 

the Asian elephant, the Orangutan and the Proboscis monkey.  
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Map 1: Deforestation in Indonesia and Map 2: Enlargement for Sumatra and Borneo. 
The maps show deforestation in the country from 2000 to 2007, distinguishing peat forest from non-peat forest 
and clearly showing hotspots of deforestation in Riau and Central Kalimantan provinces. The maps were produced 
by SarVision ς Wageningen University in collaboration with the Indonesian Ministry of Forestry and were 
previously published by WWF Indonesia (Uryu et al., 2008) 
 
















































































