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Abstract: Indonesia, through population growth, migration and economic development, has been 
affected by rampant conversion of native forests and peatlands for agricultural purposes. While slash-
and-burn agriculture has long been used as a tool in farming and land clearing, by the 1990s Indonesia 
became increasingly affected by its excessive application, particularly in preparing for large plantations of 
oil palm and fiber-producing trees. Biodiversity- and carbon-rich pristine forest and peat-swamp 
ecosystems were replaced by agro-industrial systems. Fires burning out of control also resulted in serious 
humanitarian and economic impacts on local and global levels; they had a marked negative impact on all 
facets of society, including large amounts of emissions of CO2 and other radiatively active trace gases 
and particulate matter, as well as regional near-ground air pollution. Severe episodes have spurred major 
international efforts and multibillion dollar investments over the years to address Indonesia’s fire 
problems. Despite dozens of projects, investments, political engagement and a legally binding 
transboundary agreement and response mechanisms, the root causes have not been sufficiently 
addressed, leaving the situation much the same. This paper examines some of the underlying conflicts 
and stakeholder constellations which have contributed to the complexity of the issue. Fire is a negative 
consequence and driver as well as a symptom of broader conflicts and land tenure issues. The 
intersection between these issues, and the role of integrated and community-led fire management is 
evaluated and proposed as a necessary solution in dealing with manifold negative consequences of fire 
application, but also as a tool for addressing the underlying social and political challenges. While 
extending fire management into these much larger contextual challenges may not be in the traditional 
scope of practice, it has become clear that this is not only needed, but that such a strategy may well be 
an opportunity for finding common ground amongst conflicts. A multi-level cross-sectoral approach is 
needed to build bridges between local communities, levels of government, involved stakeholders and the 
international community. A stronger link must be forged at the science-policy interface, and “less-
corruptible” and apolitical, yet native actors e.g. universities should be more involved. A line of 
communication for science, policy advice and international standards of best practices in integrated fire 
management is needed, as well as a repository to store and institutionalize this knowledge. Unfortunately, 
no existing institution is assigned this task. This paper serves as background and rationale for the 
establishment of such a fire management resource center for Indonesia and the region. 
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1. Background Context 
 
1.1 Introduction 
 
For millennia, fire has been used in Indonesia as a tool in farming and land clearing known as slash-and-
burn agriculture (locally known as swidden land cultivation); this practice has traditionally been rooted in 
principles of sustainability – a necessary approach to meet livelihood needs of indigenous forest and rural 
communities over centuries. However, population growth, migration and economic development of the 
20th Century resulted in rampant conversion of native forests and peatlands for agricultural purposes. 
Particularly for large plantations, fire was liberally applied as a cheap tool to clear native vegetation. 
Biologically diverse and carbon-rich pristine forest and peat-swamp ecosystems were replaced by agro-
industrial systems. By the 1990s Indonesia and the neighboring Southeast Asian countries became 
increasingly affected by excessive fire application in land use and land-use change. Periodic recurrences 
of the El Niño-Southern Oscillation (ENSO) weather pattern while known for bringing torrential downpours 
in some parts of the world produced severe short-term droughts in and close to equatorial ecosystems – 
especially in Southeast Asia. During these episodes, traditional land-use fires often burned out of control 
causing additional ecosystem degradation and social and environmental damages including extended 
smoke pollution affecting human health and impacting the regional and global atmosphere (Field et al., 
2009). 
 
During the El Niño drought between 1982 and 1983, fires impacted more than 5 million hectares (ha) of 
lands in the Indonesian province of East Kalimantan, Borneo alone. The magnitude of these fires 
remained largely unnoticed globally, in part due to the lack of satellite observation capabilities. However, 
by the next severe El Niño event of 1997-98, satellite capability had evolved sufficiently to allow the 
monitoring and damage assessment of the large areas burned on insular Southeast Asia. This time, the 
damaged area was estimated at more than 10 million ha again – just in Indonesia. Clearly, despite the 
mounting scientific evidence of negative environmental consequences of large-scale fire application, the 
situation remained unchanged, and even continued to worsen (Goldammer, 2006). The same scenario 
occurred again in 2006 to a lesser degree, and then in 2015-16 to a greater detriment. 
 
 
1.2 Emissions impacts 
 
During the “haze” episode of 1997-98, the world took notice of how dire the situation had become. Major 
international efforts and multibillion dollar investments – along with more and more water bombers, 
attempted to douse the catastrophe. International assistance centered on building fire management 
capacity and offering advisory support for the development of environmental and land-use policies. While 
the effectiveness of these efforts remained rather low due to the extremely high complexity of the problem 
(cf. Chapter 3), one positive outcome of the crisis was the amount of scientific inquiry directed toward the 
topic, and in the region. Higher capabilities in aerial observations and atmospheric measurements coupled 
with more detailed research on the ground began to put the problem and its many facets more into focus 
– and better define it. Research indicated that emissions releases at the time, constituted around one-third 
of the annual global anthropogenic emissions and equated to up to 40% of the mean annual carbon 
emission from fossil fuels for that year (Spessa et al., 2013; Heil et al., 2007; Page et al., 2002). 
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Figure 1. Daily emissions in millions of tons of CO2 in Indonesia during 2015. 
Source: Global Fire Emissions Database (van der Werf, 2015). 

 
 

 
 

Figure 2. Same emissions during the same period measured against those of the 
U.S. economy. Source: Global Fire Emissions Database (van der Werf, 2015) and the 
World Resources Institute (2015). 

 
 
The most recent strong El Niño occurred over this past year (2015-16) and again, resulted in fire spread 
affecting more than 2.6 million hectares (Wardhana, 2016). It has been estimated that the fires burning in 
September and October 2015 alone, released about 11.3 Tg CO2 per day – much greater than the daily 
release of 8.9 Tg of CO2 from fossil fuel burning in the entire European Union Member States (Huijnen et 
al., 2016), or by another estimate, roughly 15 million tons of CO2 per day (van der Werf, 2015; World 
Resources Institute, 2015). However, a more recent study derived directly through different types of field 
measurements indicate that more in-depth research is required to calculate accurate peat fire emission 
factors as these may differ from laboratory experiments (Stockwell et al., 2016).  
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1.3 Environmental impacts 
 
While the environmental impacts are difficult to quantify, there are several dire and obvious ones. The 
destruction of the peatland itself is the most consequential as it turns an age-old carbon sink into a potent 
source of emissions. When fire is introduced into an environment where it does not belong, it creates a 
positive feedback cycle in which burning dries out the peatland further and increases its future 
susceptibility to ignition. It was estimated that in 2015-16 about 2.6 million hectares (ha) of land have 
burned, with the vast majority in peatlands (Wardhana, 2016). While this was not as much as the 
estimated 10 million ha that was destroyed in the 1997-98 crisis, peatland ecosystems can take hundreds 
of years to regenerate; the losses in the past half-century are therefore more or less cumulative and likely 
never to fully regenerate. It is hoped that the establishment of the Peat Restoration Agency has the ability 
to “restore” millions of ha of degraded peatlands. They hope to achieve this through actions like raising the 
water table to prevent further drying, attempting to set aside new conservation areas, and engaging with 
both locals and corporations to explore livelihood options for sustainable use of non-protected peatlands1 
and to promote the proper (mechanized) clearing of areas for both large and small-holder production 
(Foead, 2016, pers. comm.). 
 

 
 

Figure 3. Aerosol concentrations over Indonesia, comparison between 2006 and 
2015 Source: Koplitz et al. (2016). 

                                                      
1 For example, there is one variety of coffee bean plant that is being explored which grows well in peatlands; or, 
maintaining the integrity of peatland by planting mixed crops like coconut palms with pineapple plant understory 
(Foead, 2016, pers. comm.) 
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During fire episodes occurring in non-fire adapted ecosystems, the impact on species is often significant; 
for instance, many tree species don’t have thick bark that protect them against fire, making tree mortality 
rates among non-fire adapted species very high (for instance, see Cochrane and Laurance, 2002). Aside 
from the degradation of plant species, animals are also greatly impacted. The most notable example in 
Indonesia, which was also frequently highlighted in the media headlines over the past year, was the 
impact on the Borneo orangutans – also listed on IUCNs “red list” of critically endangered species and has 
been considered endangered since 1986; in 1998 it was estimated that 8,000 orangutans died as a result 
of fires, and hundreds of deaths or more are estimated for 2015-16 (Ancrenaz et al., 2016). The struggle 
for the survival of the apes has been a long one, and was already considered to be in a “state of 
emergency” nearly a decade ago after the last drought in 2006 (Nellemann, 2007). 
 
 
1.4 Fiscal impacts 
 
Fiscal impacts are quite hard to measure, however according to the National Disaster Mitigation Agency 
(BNPB) of Indonesia the damages to the national economy caused by fires in 2015 amounted Rp 221 
trillion (US$16.5 billion), an equivalent to 1.9 percent of the country’s GDP (Wardhana, 2016). Though 
incomplete, the World Bank estimated for the year 2015, that the fires cost upwards of $295 million in 
biodiversity related losses. For a much more detailed economic analysis of the impacts of the fires on 
Indonesia, see the December Quarterly report by the World Bank (WBG, 2015).2 
 
Not included in these estimates are the billions invested into these issues since the mid 1980’s. There 
was a round of investments in capacity after the 1997-98 episode. Influenced by a study ascertaining that 
wealthy nations investing in the protection of forests in developing countries would likely be the most cost 
effective method for battling climate change, Norway alone has a staggering offer of $1bn on the table for 
Indonesia to halt deforestation (Spolar, 2016).3 With the magnitude of the problem framed as a global 
emissions issue, countries with already high commitments and resources see investing in Indonesia as 
not only necessary, but a targeted way to substantially lower the emissions output of the world’s 6th largest 
polluter. For a county with an already high sustainability index with rather efficient emissions reduction 
scheme in place (like Norway), it makes fiscal sense to invest in a country like Indonesia and even more 
so under the intended country contributions parameters of the Paris Agreement.  
 
1.5 Social impacts 
 
A significant consequence of land conversion burning is the impact of smoke and haze on the livelihoods 
and the health of the population of Indonesia and neighboring countries, by way of regional and cross-
border smoke pollution. Additionally, the continual degradation of forest and the peatland environment, 
loss of biodiversity and social conflicts further diminish the livelihoods of communities. Since the 1997-98 
smoke pollution episode, the health impacts have received greater attention. By the end of 2015, 
Indonesian Meteorology, Climatology and Geophysics Agency (BMKG) declared the repeat crisis “a crime 
against humanity” – effectively putting a new (humanitarian) framing on the situation (McKirdy, 2015).  

                                                      
2 Available in PDF from: http://pubdocs.worldbank.org/en/844171450085661051/IEQ-DEC-2015-ENG.pdf  
3 Norway has since just completed a similar $1bn payout to Brazil (offered in 2008); while there were many 
contributing factors, the unprecedented investment likely played a pivotal role in Brazil’s success in rapidly 
reducing disforestation rates.  

http://pubdocs.worldbank.org/en/844171450085661051/IEQ-DEC-2015-ENG.pdf
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Figure 4. Source categories responsible for the largest impact on mortality linked to 
outdoor air pollution in 2010. Source categories (color coded): IND, industry; TRA, 
land traffic; RCO, residential & commercial energy use (e.g., heating, cooking); BB, 
biomass burning; PG, power generation; AGR, agriculture; and NAT, natural. In the 
white areas, annual mean PM2.5 is below the concentration-response threshold. 
Source: Lelieveld et al. (2015).  

 
Injuries and premature deaths of smoke-affected populations were addressed by the UN and partners in 
the aftermath of the 1997-98 episode by publishing scientific background of some effects on human health 
and derived the WHO Health Guidelines for Vegetation Fire Events (Schwela et al., 1999; Goh et al., 
1999). However, these guidelines received very little attention by policy makers and the public. The 
consequences of vegetation fire smoke pollution on human health and security has been further 
emphasized by a recent study revealing that globally over 180,000 premature deaths occur per year from 
vegetation fire smoke pollution (Lelieveld et al., 2015). This reality is becoming harder to ignore – 
especially when schools, transportation infrastructure, airports and even maritime trade routes have been 
shut down or otherwise majorly impacted for significant time periods over days, weeks and months. 
Additionally, healthcare infrastructure and hospitals became overburdened last year; for example, 
Indonesia alone had 583,925 cases of acute respiratory tract illness between July and November 2015. 
There were also 26 fire-related fatalities in Indonesia in 2015 (Kamaruzzaman, 2016). These figures do 
not account for all of the treatments administered by field doctors, or the many cases where people in 
more remote locations did not or could not travel to a hospital or otherwise receive a medical diagnosis. 
Particulate matter (PM) presents the main hazard from fire emissions to human health (see Figure 4). 
Other types of emissions such as carbon monoxide, aldehydes, and ozone precursors also present risks 
but their concentration is more diluted at distances further away from the fires. Studies performed during 
fire episodes have shown exposure to fire emissions presents the most risk to populations with lung or 
heart conditions, infants and the elderly (Statheropoulos et al., 2013; Kamaruzzaman, 2016). The most 
recent health impact modeling study by researchers at Harvard and Columbia Universities estimated that 
the 2015-16 smoke crisis may have cost up to 100,300 Southeast Asians their lives by way of premature 
mortality (Koplitz et al., 2016); the governments of Indonesia, Malaysia and Singapore viciously disputed 
that study, claiming it to be grossly exaggerated.4 By account of another recent study 69 million people 
were found to be persistently exposed to unhealthy pollution levels in Fall of 2015, resulting in an excess 
6,153-17,270 deaths (Crippa et al., 2016). 
 
 

                                                      
4 For instance, see: http://www.abc.net.au/news/2016-09-20/indonesia-rejects-research-linking-forest-fires-with-
deaths/7862344  

http://www.abc.net.au/news/2016-09-20/indonesia-rejects-research-linking-forest-fires-with-deaths/7862344
http://www.abc.net.au/news/2016-09-20/indonesia-rejects-research-linking-forest-fires-with-deaths/7862344
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2. Stakeholder Analysis 
 
2.1 Federal government 
 
The Federal Government of Indonesia sees plantation companies as important drivers of economic 
growth; these companies are one of the main stakeholders.5 The exports of palm oil alone generate 
US$20 billion a year for the country and employs millions of citizens (Jong, 2015). However, after the 
2015 fire outbreak and resulting economic losses, the government initiated dozens of investigations 
against palm oil and pulp and paper outfits (Jacobson, 2016). The government is under increasing 
external pressure from neighboring countries over the haze and the international community on climate 
change (global) targets.  
 
2.2 Companies and corporations 
 
As a stakeholder group, mostly palm oil and paper pulp companies and corporations are heavily 
intertwined with other stakeholder groups, making their explicit roles in the fire and haze crises difficult to 
follow. They seem to have an ability to exert incredible influence in all spheres, likely in large part through 
perverse financial incentives which in one way or another “buys” their ability to influence federal 
government and local government, as well as hire locals to illegally use fire to prepare land and generally, 
to protect the profit interests of the company. A noteworthy escalation in these “dirty” tactics was a recent 
incident in which up to 100 men suspected of being hired by a palm oil company, detained and held 
hostage a group of 12 environmental investigators following up on satellite data indicating the illegal 
application of fire. The investigators were held for 12 hours and threatened to be burned to death and their 
bodies dumped (Munthe and Jensen, 2016). With these companies apparently willing to go to such 
extremes to protect their profits and expand their production, it makes them a difficult stakeholder group to 
work with considering they face the least amount of harm from their actions. A startling study on West 
Kalimantan by Carlson et al. (2012) noted that in 2008, less than 10% of company-leased lands were 
actually in production, indicating massive growth potential and intent for large-scale continued land 
conversion. They also noted that in 2008, leases spanned about 65% of the region, including 62% on 
peatlands and 59% of community-managed lands; projecting “business as usual” (BAU), they estimated 
that by 2020 about 40% of regional and 35% of community lands will be cleared for palm oil production 
and reducing intact forest cover to about four percent (Carlson et al., 2012); since 2008, deforestation 
rates have not slowed. 
 
2.3 Local governments 
 
Despite ambitions to control fires, the Indonesian central state’s presence and authority at the local level is 
weak. Meanwhile, local governments still manage to facilitate access for plantation companies, 
irrespective of environmental criteria and customary rights of local communities, despite the 2014 
legislative change transferring land allocation powers back to the central government; the 1998 
decentralization legislation was in effect reversed. It should be noted, that although these laws have 
undergone recent changes after realizing the detriment of decentralizing these powers, local relationships 
(corrupt or otherwise) have had over 15 years to mature. Many formal and informal arrangements 
between local government officials and plantation interests and entities have become formidable. Local 
agents are frequently engaged in pursuing their main interest which is to raise funds from bribes – I.e. by 
giving concessions – to fund their (re)election bids, see Figure 5 (Purnomo, 2016b and online, 2015; 
Saharjo, 2016, pers. comm.).6 Companies are blamed for the majority of fires, which serve to maximize 
their production capacity at lower costs. They are aiding in doing so through corruption that protects them, 
together with low state capacity. Many loggers and plantation owners have close links to politicians, 
bureaucrats, local officials, and military officers. For instance, numerous Suharto – past president of 
Indonesia for 31 years – family members also held/hold direct interests in logging, pulp and paper, and 
palm oil (Dauvergne, 2008). 
 

                                                      
5 Stakeholders are defined as any group of actors who share a common interest or stake in a particular issue or 
system. The stakeholders’ analysis assists in developing knowledge – such as causal relationships – to identify 
opportunities and scope for action to design interventions and resolutions for conflicts (Grimble and Wellard, 1997) 
6 For instance, see: http://www.bloomberg.com/news/articles/2015-11-11/votes-trump-clean-air-as-indonesia-
elections-add-to-forest-fires  

http://www.bloomberg.com/news/articles/2015-11-11/votes-trump-clean-air-as-indonesia-elections-add-to-forest-fires
http://www.bloomberg.com/news/articles/2015-11-11/votes-trump-clean-air-as-indonesia-elections-add-to-forest-fires
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2.4 Local communities 
 
Local communities are comprised of smallholders, both local and migrant, as well indigenous groups. 
Their forest-dependent subsistence livelihoods have been disrupted by plantation development (Suyanto 
et. al, 2005). The loss of their customary land rights generates a perception of injustice that triggers 
conflict to assume control of planting areas through the multiple uses and motives of applying fire to the 
land. However, the spread of wildfire is not in the interest of most of these communities as they negatively 
affect their health, can destroy their cultural heritage, and have led to a loss of autonomy and self-
sufficiency (Rist, 2010). Fires that burn out of control can also devastate farmers’ crops and drought 
conditions make their crops more vulnerable to subsequent fires. In most cases, community members are 
well aware of the unwanted impacts of fire, and the increased risk of burning during drought conditions. 
Goenner (2000) observed that some farmers slashed their land to prepare for swidden, but waited until 
after rain to actually conduct burning (Goenner, 2000). In the conflict arena, local communities have little 
to no negotiation power due to their lack of influence and resources. They have often sent representatives 
to negotiate with companies without success. Demonstrations to attract media attention and pressure the 
government on their customary tenure rights have become their main tool to be heard (Ahmady and 
Cossar-Gilbert, 2015). 
 
2.5 Environmental activists, NGOs 
 
In the face of the Indonesian government's weak enforcement, environmental activists started major 
campaigns to pressure some of the world's biggest consumer goods companies to demand of their palm 
oil suppliers to adopt more sustainable practices, such as not planting on high carbon stock peat lands. 
The result was the “No Deforestation, No Peat, No Exploitation” pledge signed in 2014 by major 
Indonesian palm oil companies. A similar initiative was undertaken by environmental activists to influence 
the paper industry (Taylor, 2015). However, indigenous movements continue to claim violation of such 
pledges by the companies – see for instance, the Maninjau Resolution (Anonymous, 2016b).  
 
2.6 International community 
 
The international community has increasing become involved in Indonesia following spikes in the haze 
crisis over the past few decades. Global attention on the issue of late has affected the country's position 
and bargaining power in global climate change conferences, i.e. COP-21. It has become the interest of 
the government of Indonesia to show that the country is able to manage peatland fires and meet its 
climate commitments (Fogarty, 2015). In addition, pressure has mounted of late over Indonesia from 
affected neighboring countries – Malaysia, Singapore and Thailand. The news media over the past year 
has been a frequent display of political ping-pong between high-level representatives of the Indonesia, 
Malaysian and Singaporean governments (c.f. Chapter 4 for further international political dimensions). 
 
2.7 Fire and disaster management, law enforcement and peat restoration 
 
Despite rampant conflicts of interest or more literal conflicts even within other stakeholder groups, there is 
fortunately an alliance of groups that quite consistently and less complicatedly share a common goal of 
reducing the incidence of destructive fire and its impacts on people and the environment. Indonesia’s fire 
prevention and fire management arm, positioned in the Ministry of Environment, along with law 
enforcement7, are working closely together. A new ally in these efforts is the newly formed (Jan. 2016) 
Peatland Restoration Agency (BRG) which has the mandate of restoring millions of hectares of drained, 
damaged and burned peatlands. 
 
 
The above stakeholder profiles, though simplistic and brief, are useful to identify in this complex and 
conflict-ridden situation where, amid the resource conflicts and misuse of fire, there are some compatibility 
of interests between stakeholders. At the national level, there is potential synergy between the national 
government and local communities to control fire – also clearly the mission of fire managers and peatland 
restorers. Considering differences between availability of resources and decision-making power, any 
‘intervention’ or shift in outcomes should have in focus the interests of the disadvantaged and less 
powerful group, in this case local communities. Therefore, understanding this complex situation, also in 

                                                      
7 There are, however, reports of law enforcement being bribed to look away from illegal activities – much the 
same as local politicians can also be swayed. While the ‘institution’ of law enforcement is generally aligned with 
fire prevention interests, the situation at the very local level can, reportedly, be much more corrupt at times 
(Saharjo, 2016 pers. comm.). 
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terms of conflict de-escalation is critical for addressing Indonesia’s fire management challenges. Fire 
management in Indonesia must become to some extent a creative and socially innovative undertaking in 
such a context. This need poses both a challenge – in that FM in Indonesia may require approaches 
outside of the general scope of fire management activities – and an opportunity – socially innovative 
integrated fire management in Indonesia may come to bear as an unconventional means of de-escalating 
a decades-long conflict. 
 
 
Table 1. Summary of key stakeholders, their interests, influences and relationships (adapted from 
Zimmermann and Maennling [2007]) 
 

 Key stakeholders: significantly able to influence decision-making by virtue of their 
position, capabilities, knowledge, connections and scope of influence  

Stakeholder Interests/Mission Sphere of Influence Relationships/Alliances 

Federal 
Government of 
Indonesia  

Enable GDP growth through exports 
of commodities; hold companies 
accountable for economic losses 
caused by haze and fires; strengthen 
position towards international 
community; control fires, prevent 
environmental degradation; protect 
citizens and their health 

Its branches and 
Ministries; public 
opinion; media; weak 
(but strengthening) legal 
enforcement power over 
companies and local 
governments; 
leveraging nations 

Under international 
pressure, especially from 
neighboring Malaysia and 
Singapore; other nation 
states e.g. in getting donor 
support and development 
aid investments 

Federal 
Agencies: fire, 
law and 
environment 

In-line with the interest of the 
government but more focus on 
specific (non-economically focused) 
objectives like fire control, legal 
accountability and environmental 
restoration 

Federal and local 
government and policy; 
media; community 
relations (limited) 

Close cooperation with 
stakeholders at nearly all 
levels; address specific 
angles of systemic issues; 
working closely with local 
communities; but, lacking 
capacity 

Local 
Governments 

Re-electability, maintaining status 
quo, rent-seeking; upward mobility; 
representing constituents; enhance 
their communities 

Their constituents; 
plantation companies’ 
through concessions; 
some upward influence 
depending on proximity 
to capital8 

Many uncooperative with 
federal government; 
aligned with plantation 
companies’ interests or at 
least their own 
financial/power related 
interests 

Plantation 
Companies 

To increase production capacity for 
profit maximization; *occasionally* 
meet regulations to avoid penalties 

National government 
(e.g. economy & GDP); 
local government; 
individuals and groups 
(e.g. migrants); 
consumers 

Concerned with 
international public 
opinion; influencing profits; 
strong links with influential 
politicians; sway over local 
groups, individuals 

 Primary stakeholders: stakeholders directly affected by reform interventions  

Local 
communities 
 

Recognition of their customary rights; 
minimal land for subsistence 
activities; control of fires; health care 
(e.g. for respiratory problems) 
 

Very little to no 
negotiation power over 
any other stakeholder 
group; some media 
sway; individual/group 
sympathizers 

Can create alliances and 
directly support efforts in 
fire, law enforcement and 
environment (i.e. making 
them key for future efforts) 

 Secondary stakeholders: involved only indirectly or temporarily in the reform 
intervention  

Environmental 
groups, NGOs 

Enforce companies’ sustainable 
forestry practices; interested in 
decreasing greenhouse gas 
emissions; general social and 
environmental safeguarding 

Strong public opinion 
mobilization power (e.g. 
over consumers); media 
coverage; accountability 

Support local 
communities; work with 
government; disseminate 
science and awareness 

International 
community 
(states) 

External observer, control 
transboundary fire impacts (i.e. 
smoke pollution); maintain political 
and economic (trade) relations 

Relative influence to 
encourage compliance 
with global emissions 
targets; sanctions on 
polluters; criticize; offer 
assistance  

Provide monetary and 
some expertise through 
financing of projects; can 
contribute to local capacity 
building efforts 

 

                                                      
8 Voices inside the Ministry for Environment have expressed a general feeling that “influence” over local 
governments depend very much on how far “removed” they are from the capital, the national political dialogue 
and processes; money is the biggest motivator (Anonymous, 2016a, pers. comm.) 
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Although perhaps intuitive, Table 1 shows (highlighted in red) three crucial groups that are prepared at 
this very point in time, to form an alliance in tackling large aspects of not only fire management 
challenges, but also erode some of the underlying socio-economic and environmental conflicts at the root 
of Indonesia’s fire problems. Not shown, is the largely undefined, yet critical missing link: a package of 
actors, initiatives and incentives which combined is needed to eliminate or reduce the dependence on fire 
as a land-use change tool (outside the scope of this paper, but see recommendations).  
 
 
 
3. Conflicts 
 
3.1 Conflict analysis 
 
The FAO defines natural resource conflicts as “disagreements and disputes over access to, and control 
and use of, natural resources” (Matiru, 2000). In addition to this very basic and rather functional definition, 
it is useful to reflect on the social dimension of natural resource and environmental conflict. Stern and 
Hicks (2000) add value in defining environmental conflicts as “fundamental and ongoing differences 
among parties concerning values and behavior as they relate to the environment”. Combining these two 
dimensions of a conflict are crucial for analyzing conflict in Indonesia, as the first highlights the conflict 
about the resource itself and its property – in this case land and usus, usus fructus and abusus9 of the 
land – and the second one highlights the normative dimension of the conflict, referring to the antagonistic 
behavior and strategies/objectives of the involved actors.  
 
The conflict arena defines the nature of the relationship between the involved actors in the conflict. 
Conflicts can manifest between different groups, within groups’ representatives, or at the individual level. 
The Indonesian fires are caused by an inter-group conflict between local communities, plantation 
companies, federal government and local governments. According to Fisher (2000), inter-group conflicts 
arise from objective differences of interest, coupled with antagonistic or controlling attitudes or behaviors. 
Differences in economic or power resources, together with differences in values or needs-satisfaction, can 
prompt conflicts to arise. In this conflict, especially the difference in economic and power over resources 
of the local communities versus plantation companies or governmental bodies is crucial. Because 
intergroup conflicts are so complex, intervention must begin with a thorough conflict analysis. In order to 
develop a strategy to solve the problem, the source of the conflict must be characterized. One view on the 
case of Indonesia is that there is a mix of conflict of interest and structural conflict. 
 
3.2 Conflict of interest 
 
Following the definition of Troja (2001, as cited in Pregernig, 2016), a conflict of interest occurs when 
actors have different legitimate interests but these are not possible to fulfill at the same time in a given 
space. This is clearly observable in Indonesia where differences about antagonistic behavior concern the 
environment and resources (cf. Stern and Hicks, 2000). As outlined in Table 1, the main actor groups – 
local communities, plantation companies, local and national government and relevant agencies (e.g. fire 
prevention) – do have interfering interests and different perceptions on especially usus and abusus of the 
land. The conflict of interest plays out over the control of the land. Even worse, the interests of local 
communities and plantation companies are competing with each other, meaning that the fulfilment of the 
interest of one party – particularly the plantation company – can have severe impact to the other party – 
the local communities – which need to secure their livelihoods. Also, the relationships between the actors 
is closely linked to the conflict of interest. As mentioned, several Indonesian politicians have close 
relationships to plantation companies or are even engaged in this business and hence can build a 
coalition with similar interests. The position of local communities is weakened as their interests are 
conflicting with those of the others, with more power and resources than them. 
 
3.3 Structural conflict 
 
According to the definition given by Troja (2001) and Moore (2003), structural conflicts are founded in the 
engrained roles and decision procedures of a system or organization. It refers to institutionalized 
inequalities over control, ownership, access, and distribution of resources, and in the case of Indonesia, 
land. The Indonesian constitution respects the existence of customary law communities, acknowledges 
                                                      
9 Usus meaning who can use the asset and how, usus fructus meaning who can utilize the returns and abusus 
meaning who can control the asset (Demsentz, 1967, as cited in Ruppert-Winkel, 2015). 
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their right to be self-governing and recognizes their customary rights in land. However, other national laws 
allow government agencies a great deal of discretion in deciding whether to respect them or not 
(Colchester et al., 2006). That allows discretion to be used according to various interests – and the 
government of Indonesia is notorious for prioritizing projects and economic activities which result in 
acquisition of wealth for the already wealthy class (Hecker, 2005). Legislation on land tenure is similarly 
weak. The most important legislation governing land rights is the Basic Agrarian Law (BAL or UUPA), Law 
No. 5 of 1960. The BAL vests control of all land in the state, but also recognizes private ownership. When 
pressed, government officials hold that unregistered land is owned by the Indonesian people, but also 
acknowledge that the state controls such land for the benefit of the people. In essence, the state holds 
radical title to all land in Indonesia (USAID, 2010; Colchester et al., 2006). The concepts of the law also 
make it difficult and expensive for citizens to register previously unregistered rights that are based on 
individual claims. There are no reliable legal structures to solve land rights since courts remain susceptible 
to outside influences. This inadequacy of the system has prompted calls for the creation of a Land Court 
(USAID, 2010). 
 
Structural poverty in Indonesia is the background in which the conflict unfolds and plays a fundamental 
part in. A study by Barron et al. (2004) indicates that localities with higher unemployment shares were 
associated with higher conflict rates. The overall poverty condition also affects the capacity of 
communities to have access or resources to apply technology other than the “slash and burn” technique. 
Finally, weak enforcement capacity of the governance structures is insufficient to stop illegal burning. 
Reports indicate limited political will, limited capacity to access and protect the areas involved, and weak 
coordination between ministries as well as between central and local governments (Dominguez, 2015). 
Additionally, government actions are impacted by police, administrative and political party corruption in 
Indonesia. 
 
3.4 Land tenure conflicts 
 
Since the post-Reformasi period (mid-1998) fire has increasingly become a weapon in a social conflict 
(Tomich et al., 1998, as cited in Suyanto, 2006). Land-use and tenure rights have been at the heart of 
conflicts between customary communities, large plantation companies, local authorities and the national 
government (Suyanto, 2006). In this context, just as fire is used as a cheap land conversion tool, it was 
also a symptom of disputed land and land-use claims in a legal system that (still) lacks effectiveness, 
fairness and transparency.  Much of the conflict stems of conditions resulting from the reforms carried out 
in the late 90s prompted by an economic crisis and the end of a 30-year authoritarian rule. The central 
government made an effort to decentralize power to local authorities in exercising control over land 
allocation (Johnson, 2015). To alleviate socio-economic conditions, the government encouraged local 
communities to grow food in “uncultivated” land, which resulted in some communities interpreting some 
small-scale agriculture as being allowed in protected forest areas. Later attempts by the Forestry 
Department to end cultivation inside protected areas were in some cases confronted by local farmers 
trying to claim customary rights to the land or at least compensation for ceasing activities (Suyanto, 2006). 
Dennis et al. (2005) reported that in some cases, the Forestry Department reacted by burning their crops 
and implementing reforestation projects, escalating tensions (Dennis et al., 2005). 
 
The approach to decentralize land allocation, while in the interest of strengthening the economy over time 
became corrosive. It opened the doors to expanded corruption, dubious relationships between local 
politicians (who now had the authority to give land concessions), and primarily palm oil and paper pulp 
producers. From a democratic standpoint, elected officials in a conflict of interest – representing their 
constituents – became more concerned with the interests of plantation companies in revolving-door 
relationships. It is important to note that land was often quite literally given away to plantation owners, the 
very logical tradeoff was that in return for these concessions, local officials were paid out, allowing them to 
finance reelections (see Figure 5). Reports have shown a positive correlation between concessions ‘sales’ 
to large companies leading up to elections. Herry Purnomo, a scientist with the Center for International 
Forestry Research (CIFOR), who is part of a three-year study in Riau investigating the causes of fire, 
states: “We collected data from NASA for 15 years for the whole of Kalimantan and Sumatra and we 
found that each year before elections the number of fires is very high, [...] So we wonder if land politics is 
also part of this” (Dayne, 2015). 
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Figure 5. Number of fires coinciding before district elections. Note that the spike in fires in 
2006 was also influenced by a severe El Niño drought that year. Source: Punomo (2016b). 

 
Conflicts have arisen when local governments allocated land to large plantation companies without 
acknowledging customary rights of communities who had been cultivating the land over time (Suyanto, 
2006). While the Indonesian constitution does recognize customary land rights, they are nearly impossible 
to enforce due to: 
 

a. Lack of actual enforcement capacity 
b. Lack of consensus on where property boundaries are located 
c. No legal mechanism to defend a local’s customary right to land area that is not clearly defined 

and therefore, 
d. Frequently very limited ability to prove ownership, land use/tenure rights, responsibility over ill-

defined areas (and in the case of fire, rarely a way to prove who lit an illegal fire and on which 
side of a property “boundary”).  

 
Under Indonesian law, the landowner (whether local farmer or corporation) is supposed to be held 
accountable for illegal fire damages on their own land (Saharjo, as cited in Callen, 2015). But, there has 
been significant incentive for plantations to “prepare” land with fire firstly due to it being 75% cheaper per 
hectare than using mechanized equipment and secondly, if the fire were to “accidentally” escape 
concession land, it would destroy the forest on adjacent land (Ahmady and Gilbert, 2015). In the case of 
destroyed peat land, this can aid concession owners in arguing that the peatland is destroyed and 
therefore the land should be put into production. The cycle of concession giving is likely repeated. In the 
case of non-peatland owned by a local farmer, if the forest on his land has been destroyed, the value of 
his property has just greatly increased – as cleared land is much more valuable than forested land; now 
the cycle of expanding concession land may begin again, this time at the behest of the local farmer. 
Particularly with migrant populations, or people not having inherited the land over generations, there is a 
clear-cut profit-making incentive to light their own land on fire – or go a short distance onto (uncleared) 
concession land and start a wildfire there which is in the end also potentially in the concession-holders 
interest as well – being the likely acquirer of the burned (private) land. This sort of risk-taking can be 
justified from an economic standpoint in a context where very few arrests are made, there is a lack of 
property demarcation (described above), and the legal or financial ramifications are both lugubrious and 
weak. The benefit of following the law is far outweighed by the cost (e.g. proper mechanical clearing), and 
the consequences of getting caught, charged and prosecuted are not likely while the reward for illegal 
behavior is often highly profitable and even “politically” possible. However, it has also been noted that in 
many instances – particularly involving customary land-use adjacent to concession land – justice and 
accountability rarely has worked against plantation owners, while local farmers were seemingly frequently 
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punished (Saharjo, 2016). The perceived injustice decreased the incentives of local communities to keep 
fire from land clearing activities from spreading onto adjacent concession land. At the same time, local 
residents blame plantation company workers for setting fire to eliminate land claims by local communities 
(Dennis et al., 2005). 
 
 
This very brief stakeholder and conflict analysis in intended to highlight the complexity of the present 
situation as well as lend legitimacy to the argument that fire management can play a significant role in de-
escalating the conflicts – but only with a sophisticated multi-level and cross-sectoral approach centered on 
enhancing community capacity (e.g. alternatives to fire use) and prevention on the one hand, and 
strengthening the science-policy link on the other (see below). 
 
 
 
4. Politics and Actions 
 
4.1 Key regional fire and haze politics 
 
Haze pollution in Indonesia and Southeast Asia has become increasingly political. Efforts to address the 
social, economic, environmental and other implications of the ENSO-fueled fire outbreaks in the region 
have spiked following particularly bad years (e.g. 1982/83, 1997/98 and 2015/16). In this respect, 
transboundary mechanisms and national policies have had years of development. The Association of 
Southeast Asian Nations (ASEAN) Agreement on Transboundary Haze Pollution is the only legally 
binding multilateral agreement to do with fire management issues anywhere in the world. From the Kuala 
Lumpur Recommendations of 12 June 2002 (see Table 2) and Statement to the World Summit on 
Sustainable Development:  
 

The Conference witnessed one of ASEAN’s most important events, the signing of the 
ASEAN Agreement on Transboundary Haze Pollution by the ten member countries of 
ASEAN. The Agreement is one of ASEAN’s most significant agreements and a milestone in 
the regional effort to address transboundary haze pollution. It is the world’s first such 
arrangement binding member states of a regional grouping to tackle transboundary haze 
pollution arising from land and forest fires. The Agreement reaffirms ASEAN’s commitment 
to take specific actions to prevent and monitor land and forest fires and the resulting haze on 
a sustained basis. The Agreement establishes an ASEAN Coordinating Centre for 
Transboundary Haze Pollution Control to facilitate cooperation and coordination in managing 
the impact of land and forest fires and haze pollution arising from such fires (ASEAN, 
2002b). 

 
 
Some nations have in the past years developed voluntary agreements for border-crossing fires (e.g. the 
U.S. and Canada, and Mexico) or for international expert (also suppression assistance) and education 
exchanges (e.g. U.S. and Australia, New Zealand). However, efforts by the ASEAN community to deal 
with transboundary fire and smoke issues is considered to be the most advanced and utilized approach of 
its kind. Still, as regional experts report, and the situation on the ground has confirmed this past year – the 
root causes of fire and haze continue to prevail despite policy approaches – no matter how sophisticated. 
 
4.2 Joint Meeting of the ASEAN Working Groups (2002) 
 
The Eleventh Joint Meeting of the ASEAN Working Groups on SRFAs for Sumatra and Borneo was 
held in Singapore on 12-13 August 2002. Importantly, the formation of a Southeast Asian/ ASEAN 
Regional Network on Wildland Fire within the Global Network on Wildland Fire by the Global Fire 
Monitoring Center, was proposed. Furthermore, it was agreed that establishing this Southeast Asia 
Network would occur with the collaboration of ASEAN10 (ASEAN, 2002a). 

                                                      
10 Also, see Annex 15 of the original arrangement 
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Table 2. The 2002 Kuala Lumpur Conference recommends action in priority areas. 
 

Capacity Building  
 

Capacity building is central in the preventive, monitoring and fire suppression 
efforts to control land and forest fires. In order to strengthen the regional 
cooperative efforts, training of manpower is required to enhance early warning 
capabilities, monitoring, information management and dissemination, effective 
enforcement and fire suppression.  

Technology 
Transfer  

Sustained assistance from international organizations, donor countries as well 
as the private sector is required to support or provide technology transfer in 
areas that include:  
(a)  More precise and reliable prediction and detection of fire and haze using 
remote sensing and ground surveillance technology/techniques.  
(b)  Peatland management including effective utilization of peat areas without 
burning.  
(c)  Enhancing national capabilities in formulating various applicable measures 
to prevent land and forest fires. 

Health and 
Environment  

There is a need to study the causes of fires and to assess its potential threat 
and impact on human health, air quality and greenhouse effect, loss of 
biodiversity, and damage to ecological system. Collaborative research with 
international organizations such as the World Health Organization (WHO) 
would enhance the understanding of the nature and particularly the long-term 
effects of transboundary haze on public health and the measures to be taken 
in minimizing the problem.  

Roles of 
Stakeholders  
 

Strengthening the involvement of the community, NGOs, private sector, 
academia and government institutions at local levels is most appropriate and 
important in program areas such as public education and awareness, 
exploitation of indigenous knowledge in agriculture practices that would avoid 
large scale burning and demonstration projects on alternative techniques to 
open burning.  

Building Linkages 
and Partnership  
 

Information sharing and exchange for fire early detection and warning 
methodologies to address fire management and the associated hazards as 
well as international cooperative initiatives could be facilitated by the formation 
of a regional network. Hence a Southeast Asia Network or ASEAN Network 
should be set up and linked to other regional networks to provide the flow of 
information and sharing of resources between the local, regional and global 
users.  

Regional 
Coordination and 
Mobilization  
 

The establishment of a regional plan and standard operating procedures to 
affect the mobilization and sharing of resources to monitor, prevent and control 
land and forest fires should receive highest priority. In order to be prepared for 
large fire emergencies that may require assistance from outside the region, 
close cooperation should be established with relevant international entities.  

 
 
4.3 Ha Noi Statement on the Implementation of the ASEAN Haze Agreement (2006) 
 
The Conference on Promoting Partnerships for the Implementation of the ASEAN Agreement on 
Transboundary Haze Pollution was held on 11-13 May 2006 in Ha Noi, Vietnam. It was held as part of 
ASEAN’s efforts to disseminate and promote better understanding of key aspects of the ASEAN 
Agreement, and address implementation and enhance partnerships and cooperation in the region. The 
Conference participants expressed concern over loss and degradation of peatlands in Southeast Asia 
including their major contribution to fires and transboundary haze pollution in the region. The 
Conference stressed disseminating information on controlled burning practices and alternatives for 
shifting cultivation for the local community, while promoting zero burning practices for commercial 
purposes. Community-based fire management efforts including local fire brigades, providing incentives 
for the local community to control open burning practices, disseminating techniques on alternatives to 
using fire, were all emphasized. Furthermore, the Conference noted and supported increasing 
emphasis on fire prevention over suppression. However, challenges including eradicating poverty and 
balancing short-term commercial interests with long-term sustainable development goals, were 
acknowledged. Finally, the “ASEAN Peatland Management Strategy 2006-2020” was highlighted and 
received full support (ASEAN, 2006). 



 17 

 
4.4 International Wildland Fire Conference series 
 
Since its inception in 1989, a series of six International Wildland Fire Conferences have taken place 
around the world. Uniquely, each conference has solicited input papers and progress reports from up to 
14 Regional Wildland Fire Networks and additionally international organizations – to contribute to a 
Conference Statement which reflects fire management concerns globally. Southeast Asia has contributed 
these “regional abstracts, input papers, and policy recommendations” on each occasion, providing a very 
useful tool for seeing which issues in the region have seen improvements, are still challenging, or which 
new knowledge/awareness has been gained and noting the most pressing concerns. While representing 
Southeast Asia and the ASEAN region, a clear emphasis has been on Indonesia – especially this past 
year (2015-16). Although interesting to note the evolution of these changes (and particularly lack thereof) 
through the regional reports over the past couple of decades, the most recent (October 2015) regional 
input and recommendations are as follows: 
 

“Considering the unchanged situation of fire in land use and land-use change, the following 
recommendations, which were made at the 5th International Wildland Fire Conference (2011) 
remain unchanged: 
1. To strengthen forest fire research, especially on peat ecosystems and peat fires; 
2. To continue and intensify inter-regional cooperation in wildfire disaster reduction 

through ASEAN, GOFC/GOLD11 Regional Networks, UN-ISDR Wildland Fire Advisory 
Group / Global Wildland Fire Network and Global Fire Monitoring Center (GFMC) and 
other international agencies. The activities of the Pan-Asia Wildland Fire Network 
Cluster, notably the training activities under the AFoCo12 programme, should be 
financially supported; 

3. To continue integrating fire management in climate-change projects such as 
REDD+;13 

4. To develop mitigation and adaptation strategies to be prepared for the anticipated 
change of fire regimes in the region in a future climate scenario; 

5. To encourage and support communities in organizing forest fire management at the 
community level. Experiences of successful community-based fire management 
should be shared throughout the region; 

6. To develop rehabilitation techniques in degraded burned peat swamp forest and 
forest lands within the region. 

7. To share and transfer of technology which can help in detecting, monitoring and 
controlling wildland fires.” (IWFC, 2015) 

 
For a more detailed recent assessment of fire management issues raised at the 6th IWFC, refer to the 
General Fire Assessment and Recommendations of the SEA regional input paper in Appendix A. 
 
The most significant political event of the region in the past few years was the ratification of the ASEAN 
Agreement by all member states in 2014 – meaning ASEAN countries are now both ready and obligated 
to implement the agreement in concert. Since then, ministerial-level meetings have been conducted 
regularly. The convening of such meetings is hosted for a set period of time by a single country; 
unfortunately, also exacerbated by cross-border political tensions over haze issues, “power-plays” have at 
times lowered the effectiveness of such meetings – leading to a country’s representative “walking-out” on 
at least one occasion (Anonymous, 2016a, pers. comm.). While regional cooperation is of utmost 
importance, it also remains clear the most effective means of combating regional fire and haze challenges 
remains within the realm of a country’s own implementation and community-led efforts.  
 
In a progress report from the UNISDR Regional SEA Wildland Fire Network, which was formed in 2001 
consisting of wildland fire experts from the ASEAN member states, presented to the 6th IWFC covering 
activities between 2011 and 2015, some of the following setbacks and efforts were highlighted and 
achieved: 

                                                      
11 Global Observations of Forest and Land Cover Dynamics 
12 AFoCo: ASEAN-Republic of Korea Forest Cooperation 
13 REDD+: “Reducing emissions from deforestation and forest degradation” 
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Challenges: 

 Satellite observations revealed a significant increase of land-use fires and wildfires in the ASEAN 
region between 2011 and 2015  

 Negative impacts of the fire were particularly evident between 2012 and 2014, when smoke 
blanketed the Maritime Continent and its neighboring countries through transboundary haze 
pollution. The severe regional smoke pollution continued to occur despite the signing of ASEAN 
Agreement on Transboundary Haze Pollution in 2002 

 Excessive fire use continued  to aid in Illegal conversion of native vegetation, including peatland 
biomes, to agricultural and industrial plantations (Saharjo, 2015) 

 
Progress: 

 Accomplishments towards increasing the awareness of local communities and other land 
managers regarding the safety and legality of fire use  

 Promotion of active community participation is increasingly recognized by the authorities in the 
region  

 Law enforcement as it is increasingly being conducted at the level of district administrations and 
corporations, which have to comply with audit rules 

 A transboundary haze bill was proposed by one of the ASEAN member countries in 2014, as tool 
to investigate culprits behind the smoke and haze that causes economic disturbances such as 
tourism, trade, transportation, health, etc.  

 Up to 40 universities from Indonesia and Malaysia are addressing the fire problem indirectly 
through thematic field work; students work at verifying reasons behind fires and possible practical 
solutions to be pursued and implemented (Saharjo, 2015) 

 
On a supra-national level, with an increasing international recognition of the problem prior-to and at the 
UNFCC Conference of the Parties in Paris, December 2015 (COP 21), additional measures have been 
taken in Indonesia in order to enforce existing laws regulating the use of fire and to enhance governance 
in fire management at all levels. By the end of 2015, the magnitude of emissions contributing to 
anthropogenic climate change alerted international fire scientists, managers and policy makers at the 6th 
International Wildland Fire Conference (Pyeongchang, Korea, October 2015) and called on COP 21 for 
action: 
 

“International policies and concerted action: Collective international efforts are needed to 
address impacts of vegetation fires that are of transboundary nature and currently affecting 
at an unacceptable level common global assets such as atmosphere and climate, natural 
and cultural heritage, and human health and security. Systematic application of principles of 
Integrated Fire Management (IFM), based on the wealth of traditional expertise and 
advanced fire science, contributes to sustainable land management, ecosystem stability and 
productivity, maintenance and increase of terrestrial carbon stocks, and reduction of 
unnecessary emissions of pollutants that affect human health and contribute to climate 
change. The COP 21 is encouraged to acknowledge the role and endorse the support of 
IFM as an accountable contribution to reduce greenhouse gas emissions, maintain or 
increase terrestrial carbon pools in all vegetation types and ensure ecosystem functioning” 
(IWFC, 2015) 

 
4.5 Current complimentary efforts 
 
Early warning system and the proposed WMO center  
 
Fire early warning systems are a key component to battling the increasing severity of future fire regimes 
under climate change (de Groot and Flannigan, 2014). Following the Third UNISDR International 
Conference on Early Warning and related consultations14 it was recommended that a smoke early 
warning system used in the SEA region and elsewhere would to be based on the Global Fire Early 
Warning System (Global Fire EWS) (de Groot and Goldammer, 2013), which is complementary to the fire 
danger rating systems used by Indonesia, Malaysia, and ASEAN (de Groot et al., 2007). The Global Fire 
EWS is based on the Canadian Forest Fire Weather Index (FWI) System, which is the most widely used 
fire danger rating system around the world (de Groot et al. 2015). Regional calibration of the FWI System 

                                                      
14 For the rationale and history of the Global Fire Early Warning System see http://www.fire.uni-
freiburg.de/fwf/EWS.htm  

http://www.fire.uni-freiburg.de/fwf/EWS.htm
http://www.fire.uni-freiburg.de/fwf/EWS.htm
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has recently been updated for SEA, and is in the process of being implemented within the Global Fire 
EWS. The satellite-derived products are important for offering real-time fire observations to provide 
information and data on active fires, burnt area, and emission estimates (WMO and IBBI, 2016). A primary 
objective is a comprehensive approach in reducing the risk that emissions from vegetation fires pose to 
human health and include (Goh et al., 1999): 
 

 Characterization of magnitude and composition of emissions and their transformations during 
transport 

 Quantification of resulting concentrations of ambient air pollutants in populated areas. 
 Evaluation of likely exposure scenarios for affected populations  
 Assessment of consequent health risks posed by such human exposures  

 
During its 68th Executive Council (2016), the World Meteorological Organization (WMO) discussed the 
establishment of a regional center related to fire activities in the context of a center for ‘Transboundary 
Forest Fires’ based in Jakarta (Indonesia) to be a designated WMO Information System Data Collection 
or Production Centre. A second objective of such a center would be to constitute part of the Global Data-
processing and Forecasting System (GDFPS). This system aims to enable member states and partners 
to support decision-makers by providing impact-based forecasts and risk-based warnings, considering 
vulnerability and exposure information to support risk-based decision-making. Such a center is hoped to 
be a recognized Regional Specialized Meteorological Center (RSMC) (WMO and IBBI, 2016). 
 

 
 

Figure 6. Proposed structure of the Regional Fire and Smoke Pollution Warning Center, to 
be potentially located in Jakarta, Indonesia. Circled in red is the potential overlap and 
intended coordination with a SEA Regional Fire Management Resource Center (FMRC-
SEA). Source: WMO and IBBI, 2016. 

 
 
ASEAN Specialized Meteorological Centre 
 
The ASEAN Specialized Meteorological Centre (ASMC) is a regional collaboration program among the 
National Meteorological Services (NMSs) of the member countries; it was established in 1993, and is 
hosted under Meteorological Service Singapore.15 ASMC’s two main objectives are to monitor and assess 
vegetation fires, and the occurrence of transboundary smoke haze, as well as to conduct seasonal and 
climatological predictions, for the ASEAN region. It also receives this mandate under the ASEAN Regional 
Haze Action Plan which was endorsed by the member states and implemented in 1997. The Fire Danger 
Rating System (FDRS)16 for South East Asia was also developed as part of this action plan and is 

                                                      
15 See: http://asmc.asean.org/home/ 
16 FDRS was adapted from the Canadian Forest Fire Danger Rating System, see: http://haze.asean.org/fire-
danger-rating-system-fdrs-for-southeast-asia-2/  

http://asmc.asean.org/home/
http://haze.asean.org/fire-danger-rating-system-fdrs-for-southeast-asia-2/
http://haze.asean.org/fire-danger-rating-system-fdrs-for-southeast-asia-2/
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produced by the Malaysian Meteorological Services (MetMalaysia).17 The target end users of ASMC are 
the environment, forestry, meteorological and related agencies of ASEAN member states (ASMC, 2015). 
 
 
 
5. Past Projects in the Region and East Kalimantan Case Study 
 
5.1 Past projects in the region 
 
A full list of past projects and activities in both the SEA region and in Indonesia itself is far too extensive to 
include in this paper.18 Beginning in the 1990s and into the early 2000s, a large number of national and 
internationally supported projects were carried out (probably 30-plus mainly short-term projects), which 
were aimed at tackling the problem in Indonesia. Significant among these projects, was one funded by 
Germany (BMZ / GTZ and KfW) in the framework of the Integrated Fire Management Project (IFFM) in 
East Kalimantan which ran from 1994 to 2003 (Hinrichs, 2004). A second significant EU project was the 
GTZ Forest Fire Management Project implemented in South Sumatra (see also Project FireFight 
supported by the IUCN and WWF)19. These projects made it possible to "test the waters” for such efforts 
while also building methodological approaches of Integrated Fire Management under the relatively 
unknown conditions present in Indonesia (cf. previous chapters). These projects produced valuable 
insight into the underlying causes of the fire application and uncontrolled wildfires, including the problems 
of poverty and questions of land use rights and conflicts discussed above. These development projects 
also had to face the democratization of the country (reformasi) after the end of the Suharto era and the 
subsequent decentralization of the country's administrations as of 1999. Efforts were also challenged by 
rapidly increasing pressure of international market demands (especially palm oil, pulp and paper) thereby 
expediting the provision and conversion of land and attempting to reconcile with the growing population 
and the social problems involved in the process of rapidly changing land use (agro-industrialization) and 
problems of land tenure and land-use rights (Goldammer, 2016, pers. comm.). 
 
5.2 Participatory approaches 
 
The more effective projects have been those with a strong focus on participatory community-based fire 
management (CBFiM); rooted in this approach is the emphasis on fire prevention ahead of fire 
suppression. The GTZ project on IFFM in East Kalimantan was such a participatory project. Integrated 
Fire Management has been defined by the United Nations Food and Agriculture Organization as follows: 
 

“Designation of fire management systems which include one or both of the following 
concepts of integration: (1) Integration of prescribed natural or human-caused wildfires 
and/or planned application of fire in forestry and other land-use systems in accordance 
with the objectives of prescribed burning; (2) Integration of the activities and the use of the 
capabilities of the rural populations (communities, individual land users) to meet the overall 
objectives of land management, vegetation (forest) protection, and smoke management 
(community-based fire management)” (FAO, 1986; updated by GFMC, 199920). 

 
In addition, and especially important for the region, IFM must include identifying and mapping areas at risk 
of both presenting significant fire risks (environmentally and socially), as well as susceptible areas that 
could to lead to transboundary complications (e.g. regional haze pollution events). CBFiM, included in 
IFM, is defined as: 
 

"A fire management approach based on the strategy to include local communities in the 
proper application of land-use fires (managed beneficial fires for controlling weeds, reducing 
the impact of pests and diseases, generating income from non-timber forest products, 
creating forage and hunting, etc.), wildfire prevention, and in preparedness and suppression 
of wildfires" (FAO, 1986).  

 

                                                      
17 For more national and regional fire danger rating / early warning systems: See Early Warning Portal of the 
Global Early Warning System for Wildland Fire: http://www.fire.uni-freiburg.de/fwf/fwf.htm 
18 Incomplete yet extensive materials on projects and activities in the SEA region can be found at: 
http://www.fire.uni-freiburg.de/se_asia/projects/sea_prog.html 
19 Project FireFight review: http://www.fire.uni-freiburg.de/Manag/PFFSEA%20CBFiM%20Review%20-
%20SE%20Asia.pdf  
20 See online version of the updated FAO terminology: http://www.fire.uni-freiburg.de/literature/glossary.htm  

http://www.fire.uni-freiburg.de/fwf/fwf.htm
http://www.fire.uni-freiburg.de/se_asia/projects/sea_prog.html
http://www.fire.uni-freiburg.de/Manag/PFFSEA%20CBFiM%20Review%20-%20SE%20Asia.pdf
http://www.fire.uni-freiburg.de/Manag/PFFSEA%20CBFiM%20Review%20-%20SE%20Asia.pdf
http://www.fire.uni-freiburg.de/literature/glossary.htm
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As for defining 'community' Abberger and Marbyanto (2003) highlight that in the context of fire 
management, "communities are in decision-making roles for the application and control of fire", but among 
other rationales, "they consider that involvement in land and fire management decision-making and 
activities will improve their livelihood, health and security" (Abberger and Marbyanto, 2003). For the 
complex context of Indonesia, Agrawal and Gibson offer an additional useful understanding of 
communities as characterized by dynamic relations consisting of multiple and often conflicting interests, a 
variety of actors attempting to influence decision-making, and internal as well as external parties shaping 
decision-making processes (cf. Agrawal and Gibson, 1999). 
 
Therefore, a key element of the IFFM project was CBFiM – to include the participation of local 
communities to both increase chances of success of fire management implementation and to strengthen 
community development, as a self-help approach. Local fire center staff assisted village leaders and/or 
extension workers in identifying and acquiring appropriate firefighting equipment and advise on 
techniques of proper fire use and control. The aim was that local communities, fire prevention and 
suppression efforts, and nearby concession holders would cooperate in preventing and fighting fires 
(Abberger et al., 2002). Strategies for achieving these objectives were discussed with participants from 
selected villages; discussions and role-playing, among other activities, were explored. Villagers were 
encouraged to organize themselves, develop their own SOPs and discuss different aspects of village fire 
management. The elaboration of SOPs was an initial step in developing cooperation and coordination 
among village fire crews and the district government, local fire centers, other land management agencies, 
and private forest and plantation management companies (Hinrichs, 2004).  
 
Establishing cooperation among neighboring villages is another essential aspect of CBFiM, to discuss 
experiences and solutions in fire management and identify common interests. Other countries, Ghana for 
instance, have shown major successes in the horizontal transfer of CBFiM practices from one village to 
another. In highly economically disadvantaged countries, or in remote locations, the provision of 
equipment and training, or the timely provision/response of emergency services by the central 
government, is simply not an option, leaving rural communities to fend for themselves. When a community 
has established its own capacity for addressing fire management challenges, it has great potential to 
spread from one village to another (Amissah, 2015, pers. comm.).  
 
5.3 Assessment of CBFiM in East Kalimantan 
 
In taking into account the conflict analysis from Chapter 3, CBFiM follows the functionalist concept (cf. 
Renn and Schweizer, 2009), as the aim of participation is to better manage the conflict through improving 
one important component: successful fire management outputs, by “develop[ing] and strengthen[ing] 
provincial and local fire management capacities in East Kalimantan” (Abberger et al., 2002). The 
approach follows the rationale of integrating indigenous knowledge and that of local communities and to 
use education to capacitate them in fire prevention efforts. This links also to a formative rationale for 
participation in East Kalimantan. The participatory approach focuses on who can use the land (usus of 
property) which is important due to the structural conflicts and conflicts of interest. Further, the approach 
claims to bring benefits for the entire community through involvement, experience and decision-making. In 
this way, there is deliberative argument for the use of CBFiM in a complex (conflict) environment. 
 
Following the ladder of participation of Arnstein (1969), the approach primarily focuses on the stages of 
informing and consulting citizens; both stages are important steps towards legitimate citizen participation 
(cf. Arnstein, 1969). However, there is the risk that information flows only in one direction and that no two-
sided interaction is happening. Abberger et al. (2002) stress that in theory, benefits are shared by all 
community members, but it is difficult to assess the longevity and real measurable benefits of such 
projects, both regarding participation of the communities and impact on local fire management. There is of 
course no guarantee that the ideas and concerns of citizens and their traditional knowledge about fire 
management, are always incorporated. In general, however, it can be assumed that the communities 
became more informed about fire management, that awareness was raised about fire management 
practices and that hence in this regard, the project may lead to certain improvements and reduced fire 
among those communities involved. The biggest limitation then, was that while fire management skills 
may well have been improved, the root causes of the fire – for instance, the inter-group conflict among 
different stakeholders, and the lack of clear land-use and tenure rights for local communities – must still 
be effectively addressed. It is therefore imperative that the scope of FM activities be expanded on the one 
hand, and that on the other hand the federal and local government must deal with administrative and 
enforcement shortcomings – i.e. the development of a “One-Map” policy and the enforcement and 
persecution of those responsible for illegal use and application of fire. See Chapter 7 for 
recommendations. 
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Box 1: East Kalimantan Fires and Damages 
 

 
Case Study: East Kalimantan 

 
During the drought of 1998, about 2,000 fires were registered in East Kalimantan, threatening the health 
of thousands of people, partly interrupting sea and airborne transportation, and leading to huge economic 
losses and severe ecological damage (see Figure 7). Studies compiled by Abberger et al. (2002) indicate 
that fires in the province were all human-induced. Communities were thought to be the main source of fire, 
however, satellite pictures that year aided in changing that perception by indicating that: 
 

a) in many cases, fires were caused to clear land for large-scale oil palm plantations; 
b) some accidental wildfires were related to escaped shifting cultivation fires, mainly started by 

farmers from non-indigenous groups (migrants). Long traditions and extensive knowledge prevent 
indigenous groups (Dayaks) from spreading fire; 

c) in some areas, fire was a weapon between local communities and plantation companies in order 
to claim ownership; 

d) communities also used fire as a retaliation for being unable to access and use protected forest 
areas; 

e) fires were sometimes lit to reduce land values, so land can be assessed at lower values; 
f) some reported fires were due to disputes between families within a single community; 
g) hunting turtles in the swamp forests; 
h) fires lit to mask illegal logging; 
i) abandoned cooking fires, discarded cigarettes, burning garbage. 
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Figure 7. Fire damage classification of the 1997-98 fires in East Kalimantan, Indonesia. The 
map shows the severe fires that have been caused by the drought in 1998 and which still 
continue to be a severe problem. Source: Remote Sensing Services GmbH. 21  

 
Following the ladder of participation of Arnstein (1969), the approach primarily focuses on the stages of 
informing and consulting citizens; both stages are important steps towards legitimate citizen participation 
(cf. Arnstein, 1969). However, there is the risk that information flows only in one direction and that no two-
sided interaction is happening. Abberger et al. (2002) stress that in theory, benefits are shared by all 
community members, but it is difficult to assess the longevity and real measurable benefits of such 
projects, both regarding participation of the communities and impact on local fire management. There is of 
course no guarantee that the ideas and concerns of citizens and their traditional knowledge about fire 
management, are always incorporated. In general, however, it can be assumed that the communities 
became more informed about fire management, that awareness was raised about fire management 
practices and that hence in this regard, the project may lead to certain improvements and reduced fire 
                                                      
21 Published in Int. Forest Fire News: http://www.fire.uni-freiburg.de/iffn/country/id/id_23_1b.jpg  

http://www.fire.uni-freiburg.de/iffn/country/id/id_23_1b.jpg
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among those communities involved. The biggest limitation then, was that while fire management skills 
may well have been improved, the root causes of the fire – for instance, the inter-group conflict among 
different stakeholders, and the lack of clear land-use and tenure rights for local communities – must still 
be effectively addressed. It is therefore imperative that the scope of FM activities be expanded on the one 
hand, and that on the other hand the federal and local government must deal with administrative and 
enforcement shortcomings – i.e. the development of a “One-Map” policy and the enforcement and 
persecution of those responsible for illegal use and application of fire. See Chapter 7 for 
recommendations.  
 
5.4 IFFM: Lessons learned 
 
One of the foremost learning curves of the previous projects like IFFM, was that the West’s view on fire 
management – that institutions to deal with fire would receive full support (a given for an emergency 
service in most countries), was however not the case in Indonesia. Firstly, this was due to the notion of 
fire was not necessarily bad as it was a common tool for smallholders, and an expediency tool for 
achieving economic wealth for corporations. As growing the GDP and lining the pockets of Suharto-era 
politicians was made possible through the major (corporate) agro-industrialization of the landscape, fire 
was implicitly a friend of the government. Secondly, the only infrastructure that dealt with fire was the 
disaster response agency; in between bad fire years, the issue was simply forgotten and there were no 
ongoing fire management/prevention activities (Hinrichs, 2004). Slowly things began to shift as the 
country democratized near the turn of the century – about halfway through the IFFM project. A priority to 
permanently institutionalize fire management at the national level, was quickly identified. Fifteen years on, 
the Ministry of Forestry has since tackled this task, while the Agency for Disaster Response still overlaps 
and takes jurisdictional control over fire issues when they burn across state borders or outdo local 
suppression efforts.22 While the country has come a long way, one of the main lessons of IFFM is still very 
valid as most of the underlying socio-economic issues remain: “the underlying causes of fire showed that 
fire management in Indonesia is not possible without the intensive involvement of villages and that a co-
operation between several authorities and that the support of NGOs is necessary” (Hinrichs, 2004). Also 
cited as a key development was a somewhat organically occurring transfer of knowledge and information 
dissemination (e.g. through fire management “road shows”), and the personal contact among individuals 
at all levels to combat a disconnect from issues happening at the community level and the awareness in 
the capitals (Hinrichs, 2004). Even today, two of the most effective tools used by the Department of Forest 
Landscape Fire Prevention is the use of integrated fire patrols with two members of the forest guard, two 
military personnel, one law enforcement officer and an NGO observer (locals are also encouraged to join); 
the other method is bringing government officials out into the field to better understand the situation on the 
ground, while conversely, ‘connecting’ local officials and managers better to Jakarta through invitations to 
visit the capital (Raffles, 2016). Personal interactions, information dissemination and cooperation, whether 
at local or ministerial level, has emerged as a greater enabler than the outside injection of funding or 
technical advice. 
 
 
 
6. Discussion and Regional FMRC-SEA Rationale 
 
6.1 Challenges in local-to-national capacity 
 
It is important to make a distinction from ‘highland’ forest burning and lowland peat fires. Much of illegal 
burning and conflicts occur in the lowlands – where the effects of fire on peat forests is devastating (in 
conjunction with draining and drying peatlands through canal construction). The swidden agricultural 
practices which are used by farmers and smallholders of local communities, usually have no alternative 
methods to prepare for crops; it is also a right for smallholders to use slash- and-burn techniques on up to 
2 hectares (Saharjo, 2015). However, in non-protected areas it is legal and acceptable to prepare the land 
with fire as long as the rules are followed – first by constructing a fire break around the area to be burned, 
then by applying to the local village authority who inspects the site before submitting his approval to the 
district/provincial level who has the final say (Saharjo, 2016). If a burn ban is not in place due to 
weather/drought conditions, then the farmer may go ahead and use fire to fertilize and prepare his crops. 
A current challenge, is that the district and provincial level authorities often have limited, inaccurate, or no 

                                                      
22 The perverse incentive remaining in this structure is that as soon as the Disaster Response Agency is called 
upon by a local or provincial government, federal funding is unlocked to fight the fire. The result is the local 
governments likely intentionally wait for the fire to spread or cross a state border, in order to avoid paying for it out 
of their provincial and local budgets (Saharjo and Raffles, 2016 pers. comm.)  
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intel at all about actual weather conditions and particularly localized forecasts. Weather assessments are 
often done ‘emotionally’ or through the senses (how dry does it feel?), instead of burning permits issued 
on scientific weather data collected by a meteorology agency – in this case BMKG. While the agency 
does produce fire weather data, the forecasts may not reach those issuing the burn permits (if even the 
permitting process is properly followed in the first place). Other major challenges include drastic local 
weather variabilities and the inability to give accurate forecasts across a country as expansive as 
Indonesia which also has varying climate conditions (Raffles, 2016).23 
 
The legal mechanisms that are in place to enforce the legislation of zero-burning in concession lands are 
frequently not enforced by corrupt agents and inefficient/overburdened law enforcement structures. 
Recently, by some accounts, over 90% of illegal fires originate on plantation land, and often spread to 
other locales and protected areas (Saharjo, as cited in Callen 2015). Up until 2015, in the few court cases 
that have attempted to prosecute alleged illegal burning, both criminal activity and civil liability have been 
difficult to prove (CIFOR, 2015). 
 
6.2 Limitations of CBFiM  
 
Only the implementation of an inclusive governance concept can lead to improvement of the situation as 
local communities are at the center of both conflict and solution; this has been the experience of years of 
conflict management. While previous implementations of CBFiM have been marginally successful tools 
for improving local fire management, as shown in the conflict analysis in Chapter 3, a number of issues 
traditionally outside the scope of fire management are at the core of the conflict, and unique to the region. 
Therefore, as there is aptly-shown need for the application of CBFiM as part of the solution, IFM should 
more closely incorporate considerations for side-stepping stakeholder conflicts or seize opportunities for 
finding common ground. Stronger attention to cooperation especially between local communities, private 
plantation companies and local state representatives, vis a vi the central government’s arm for fire 
prevention and control, would be key, and some mechanisms for this are being developed and put in 
practice (Saharjo, 2016; Raffles, 2016; Foead, 2016, pers. comm.). However, this is much easier said 
than done, as field research has shown wildly differing stakeholder perspectives on what effective 
solutions might be as well the detriment and benefits of the fires and haze (Carmenta et al., 2015).  In the 
end, local participation approaches are by themselves, insufficient to address wider structural changes 
which rest in the power of the central government to address. 
 
6.3 Need for legitimacy 
 
Increased participation and uptake of CBFiM, rather than just a tool of decentralization of federal 
government functions, should be exploited as an important approach for transforming state legitimacy and 
forging a new bond between vulnerable communities and the local state, as proposed by Hickey and 
Mohan (2005). By emphasizing that community members voluntarily take over areas of responsibility 
traditionally assigned to the state, such as community protection, resource management, and education, 
CBFiM can help to combat overriding (negative) socio-cultural norms, power asymmetry or entrenched 
conflicts of interests, at local or structural scales. A direct result of a strengthened contract is an increase 
of legitimacy of the positions of locals, which may even become reflected in local political processes. 
Conceivably it could become increasingly in the national interest to align with certain needs of 
communities, especially considering that increased empowerment and participation means that 
communities may voluntarily assist in state functions via decentralized good governance and an 
enhanced feeling of security and sovereignty – but only if government at local and national level can 
resolve issues of territoriality and land tenure rights and other areas directly under the federal 
government’s responsibility and control. The implementation of a “One-Map” policy will be crucial for this 
to occur. 
 
An evolution of participation, legitimacy, and a stronger relationship with local communities and national 
government, can contribute to undermine illegal activities of plantations, as well as encourage a more 
legitimate and less corrupt stakeholder constellation. Local government may remain “laggards” in 
assuming responsibility, however a more informed and empowered electorate24, as well as political 

                                                      
23 The proposed Regional Fire and Smoke Pollution Warning Center described in Chapter 4 is intended to 
enhance and provide more localized fire weather forecasts and convey warnings for dangerous burning 
conditions. 
24 Both government agencies and entrepreneurs are heavily engaged in using social media and other forms of 
information technology for a broad range of efforts from crowd-sourced smoke and fire data, to real-time fire 
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alignment within the representation of national interests, could conceivably push these more easily 
corrupted actors to follow suite at the fear of losing profits, power and legitimacy. 
 
Additionally, bribery of local politicians (concession givers) by plantation companies will become much 
riskier if mistrust of government in general grows. Of late, Indonesian officials are acting more in-line with 
the national interest (such as preventing large scale environmental destruction, health impacts etc.), by 
bringing an unprecedented wave of indictments against both national and multinational plantation 
companies. However, the success of these cases depend also on expert witnesses25, which are in short 
supply and for unclear reasons have not been eager to volunteer (Raffles, 2016). Some worry that this is 
due to a general apprehension of experts to take on huge responsibilities in high profile cases and 
essentially giving testimony against powerful corporations; some academics feel such an action could 
imperil their careers; corporate lawyers have the resources and have been known to attempt to discredit 
scientists that would testify against them as witnesses (Saharjo, 2016). 
 
The Indonesian government will always have a chief interest in expanding the GDP and maintaining 
strength in the market on commodities of especially palm oil and paper pulp. However, the new 
humanitarian framing will likely expose new pathways in changing national and international institutional 
arrangements and dialogues – one that is becoming more favorable of more sustainable business 
practices including market instruments and product labeling; new approaches in international 
development aid that focuses on local capacity building (cf. Table 1. in Hickey and Mohan, 2005)26; and 
an increasing emphasis on dialogues surrounding emissions and human health and security as two sides 
to the same coin. The legitimacy of the Indonesian government, both in the eyes of its citizenry and 
international community, rest on its ability to tangibly prove a commitment towards reducing the negative 
impacts of fire – which includes addressing the root problems. Indonesia’s commitments at the COP 21,27 
though perhaps ambitious given its history, may actually prove to be an important self-reinforcing 
instrument in this entire mess: The pressure from the international community was so strong and the 
attention was so high on the 2015 fires, that it was a dominant public discourse surrounding the entire 
Paris Climate Conference. Framing Indonesia as having a massive singular negative impact on both 
global health and global emissions, will not easily fade – proven by an increasing number of studies being 
released on premature death rates, injuries from smoke exposure, contribution of emissions, etc. 
Additionally, the global community has a renewed and vested interest in “fixing” Indonesia’s problems. On 
the other hand, there is increasing incentive for plantation companies to be more responsible on the side 
of their supply chains as consumer labeling and standards nudges them towards more transparent and 
sustainable practices. There are also decreasing (monetary) incentives for companies to engage in illegal 
activity as now, more than ever, they face the possibility of being fined huge sums of money. 
 
6.4 More international communication and expertise sharing 
 
An important part of official events and conferences like the 6th IWFC, are side-talks and side-events that 
occur parallel – this is where more detailed discussions and planning often takes place. During a Round 
Table Policy Dialogue between fire management officials in the ASEAN region (during the 6th IWFC, 
2015), exchange of expertise, questions and even collaboration offers where expressed. The recurrent 
situation of Indonesia was explicitly discussed; notably it was recognized and confirmed that a Regional 
Fire Management Resource Center was needed for the Southeast Asia (a proposal for which this paper is 
background for). Such a Center, is needed to address fire management in the region and specifically in 
Indonesia, by focusing on the intersection of important underlying socio-economic conditions responsible 
for fire management challenges (cf. previous chapters). While in most regions of the world, these sorts of 
considerations would generally fall outside of the scope of fire management efforts, it has been 

                                                                                                                                                                      
monitoring to citizen-delivered fire ignition GPS location reporting which is followed-up by authorities (Raffles, 
2016) 
25 Expert witnesses are generally associated with university posts and require in-depth knowledge of fire issues 
and regulatory frameworks – a combination that applies to only a handful of experts. 
26 A general change of course has emerged for the role of development projects; previously with emphasis on 
injecting outside (mostly foreign) technical advice, recently evolving towards fostering capacity-building and 
participatory learning. 
27 At the COP21 in Paris, the Indonesian government committed to reduce carbon emissions by 29 % to the 
business as usual scenario until 2030, among others, by improved forest and fire monitoring (so called ‘one map 
project’, and has established the Peat Restoration Agency (Technology & the Environment Malaysia; ASEAN. 
Ministry of Science, "Statement to the World Summit on Sustainable Development" (paper presented at the World 
Land & Forest Fire Hazards, Kuala Lumpur, Malaysia, 12.06.2002. 2002). The Peat Restoration Agency intends 
to restore 2 million ha of peatland “destroyed through decades of mismanaged oil palm plantations” in the next 5 
years (Jong, 2015). 
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recognized that some boldness and creativity is necessary in addition to a strong science-policy interface 
(SPI) mechanism and the promotion of Integrated Fire Management (IFM) and community-led fire 
management. The environmental conflicts associated with fire challenges in Indonesia, though less 
violent, are reminiscent to the complexity of the Niger Delta Conflict; this creates an incredibly difficult 
backdrop for “outside” international funding and assistance (characterized as an injection of funding and 
expertise over a set and limited period of time) and necessitates IFM in the region to strongly emphasize 
very targeted SPI actions, strategic international cooperation through the Global Wildland Fire Network 
(GWFN) and partners, and smarter not larger investments in specific areas of fire management.28 For 
instance, participants of the ASEAN policy dialogue noted that the cost of one-off cross-border aerial 
firefighting assistance could otherwise more effectively be channeled into major long-term community-led 
efforts, which have a focus on fire prevention over suppression. The importance of international 
cooperation for addressing a complex fire management environment rests on the added value of 
specialized or well-developed areas of expertise, for example, the highly sophisticated technical expertise 
of the Korea Forest Service, or the proven model of CBFiM in Nepal. The GWFN is the open line of 
communication and cooperation that brings these varying forms of expertise together. A further proposed 
course of action are trainings that will occur on a rotational basis so that experts from different states in 
the (ASEAN) region can visit and learn from their neighbors.  
 
 
 
7. Recommendations 
 
Based on the analysis of conflicts, stakeholder characteristics, socio-economic, environmental, and fire 
management issues, the following recommendations – some of which have been long-standing – may 
help to deal with some of the challenges facing the region. Additionally, understanding of the fire 
management challenges facing Indonesia have been enhanced through involvement in regional and 
international fire management policy activities as well as field research (e.g. interviews). 
 
7.1 Make alliances 
 
As highlighted in the stakeholder analysis, there are several groups of actors that are willing, capable and 
actively interested in pursuing action with other actors on the issues. The strength of federal and state fire 
prevention and law enforcement agencies is that their areas of responsibility bring them in close 
communication and collaboration with stakeholders at all levels; they can influence upward, and enforce 
downward while collaborating horizontally. Their weakness is that their capacity and human resources are 
stretched thin, and the more “disconnected” field operatives are, the more corruptible they have proven to 
be.  
 
Local communities have virtually no political power or sphere of influence, which forces them and 
individuals themselves to adapt to the surrounding socio-economic and political climates out of sheer 
necessity for survival. Their vulnerability in terms of poverty and their health and security (minimal income, 
food and resource security etc.) becomes the perverse incentive to better their standing through land 
conversion, participation in illegal fire use, corruption, and conflict; insecure land tenure and customary 
rights are a main contributor to actions of desperation. Clearly, to address the root causes of conflict, 
abuse of fire and illegal land-conversion, local communities need to be a key focus in the future. 
Communities could step in and make up for some of the missing capacity of the fire and law enforcement 
agencies. This would strengthen the bond between these two groups lending more legitimacy and agency 
of and for both groups; it would enhance the central governments capacity to prevent fires and it would 
help limit the negative impacts on communities and their environment. The objective for all actors must be 
to change the surrounding socio-economic and political climate to one that does not offer perverse 
incentives. Tasking communities with taking on the responsibility for fire prevention and control instead of 
relying on unpredictable or non-existent outside help, is a hallmark of effective and successful CBFiM.  
 
A limitation for both stakeholder groups is monetary and technical capacity and sometimes access to 
some forms of knowledge and expertise. The international community and development-aid 
organizations, as well as transboundary FM assistance, is standing ready to fill this gap. Well-placed 
projects and capacity building efforts, along with technical assistance and knowledge sharing can nudge 
both communities and government in dealing more effectively with fire and its underlying causes. 
                                                      
28 Long-term capacity-building projects like the decade-long IFFM project have all but vanished in recent years, 
with most development-aid projects lasting less than five years and usually no more than two or three years in 
duration.  
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Appropriately-placed monetary assistance should be minimal and targeted at Indonesian institutions that 
are in the position to continue building capacity and delivering effective results long after external funding 
stops. A model strategy from the GWFN is to actually target trusted individuals with a vision who are 
known to work tirelessly for their cause; this strategy has proven effective over funding large and 
bureaucratic institutions.29 An added benefit of including the international community is an open channel 
of communication for transferring best practices or state of the art knowledge; their “external” status can 
also promote accountability among involved stakeholders in a “watchdog” effect.  
 
7.2 Targeted action 
 
With a focus on understanding the potential opportunities and drawbacks of specific sectors and actor 
groups based on their sphere of influence on the one hand, and potential for alliance-making on the other, 
targeted interventions can be designed. Landscape ownership and management data, vis-a-vis fire 
occurrence, can also inform fire management, law enforcement and conflict de-escalation strategies. 
Table 3 breaks down these figures such that, for example, two overarching strategies to reduce fire 
occurrence could be developed. 
 
Table 3. Resource Units and Management for Sumatra and Kalimantan, 2015. Source: Purnomo, 2016a. 
 

 
 
Corporate-owned land 
 
As already seen in the stakeholder analysis, the effectiveness of working with corporations, or relying on 
them to prevent fire occurrence on their lands has until now, not been effective – it is for practical reasons 
simply running contrary to their profit motives and inconsistent with current incentive structures. A strategy 
for improving corporate responsibility and accountability rests largely in the federal government’s ability to 
prosecute them for illegal land conversion and fire application. Luckily, significant improvements 
(precedent, proper legal training and political will) have been made on this front, with dozens of 
prosecutions in the past year amounting to over a hundred million dollars in fines, with many more verdicts 
on the way.30 In November 2016 a landmark Supreme Court ruling handed one paper and pulp company 
a fine of US $1.19 billion for illegal land-clearing, the largest such ruling in the nation’s history (Jong, 
2016). Continuing this strong-arm approach while boosting investments in field patrols, law enforcement 
and community involvement will be critical to pressure corporations to better comply with the law. 
Additionally, a current initiative to train more legal professionals in aspects of fire investigation and 
environmental law, has and will continue to greatly increase the Indonesian government’s ability to 
counter the power of the financially and legally well-lubricated apparatus of corporate defenders (Saharjo, 
2016). Also important, though outside the control of either the Indonesian government or fire managers, is 

                                                      
29 In the case of the GWFN, these active individuals usually don’t work alone, but are attached to universities or 
research institutes, or a government institution. 
30 For instance: http://www.reuters.com/article/us-sampoerna-agro-fine-idUSKCN10Q0YN  

http://www.reuters.com/article/us-sampoerna-agro-fine-idUSKCN10Q0YN
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pressure from the media and the international community including consumer boycotts, labeling schemes, 
and withdrawal of support from corporate financiers (big banks). 
 
Private, community and government managed land 
 
Government supported community-led fire management has the best potential in these categories of land 
ownership and use. The benefits of CBFiM have been well documented and shown in this paper. The 
main overall objective the central government needs to sufficiently address, is creating incentives and 
options for smallholders and communities to have livelihood security without needing to use fire in the 
process. Some efforts – especially under the development of the Peat Restoration Agency are in the 
process of being institutionalized – such as requiring plantation corporations to assist local communities 
bordering concession land in properly clearing (in non-protected areas) with the use of mechanized 
equipment to avoid use of fire altogether. One idea in the works is asking or requiring companies to lease 
or provide their equipment for one or two weeks out of the year for communities to use in a collective 
coordinated effort – this would be a major benefit for these communities while having only a limited impact 
on the concession companies. Part of this idea is also building a positive relationship between 
corporations and neighboring local communities (Foead, 2016, pers. comm.). Another option for avoiding 
fire altogether is using portable biomass burning units to make fertilizer and charcoal. This has actually 
been catching on very quickly with some entrepreneurs even having quickly created lucrative enterprises 
– but in this instance the big limiting factor has been one of markets: there is no market access for fertilizer 
and charcoal in most parts of the country (Saharjo, 2016). While clearly a wide range of options exist, are 
in the works, or could be developed to have the end-effect of limiting the application and subsequent 
negative impacts of fire, one of the best overall options is CBFiM (Saharjo, 2016; Raffles, 2016). It is 
critical that people are empowered to take control and responsibility of their own livelihoods and resources 
and manage them sustainably – which ultimately had been the case for millennia until the 20th Century. 
The struggle of communities since then has been one for survival and the (at least perceived) reclamation 
of some of their traditional land rights. 
 
7.3 Fill in the gaps 
 
Since Indonesia historically has not been a fire-prone landscape31, institutionalizing a line of 
communication for science, policy advice and international standards of best practices in integrated fire 
management is needed, as well as a repository to store and utilize this knowledge. Unfortunately, no 
existing institution is assigned this task. It is concluded front this background study, as well as from 
numerous conferences and workshops over the past decade or more, that there is a clear need and 
rationale for the establishment of such a fire management resource center for Indonesia and the region. 
The proposed Fire Management Resource Center (FMRC-SEA), to be hosted by the University of Bogor, 
will be a sister center to three other fully functioning and effective FMRCs as an integral part of the 
UNISDR-GWFN.32 The other three FMRCs were established between 2010 and 2015 and are: 
 

 Southeastern Europe/South Caucuses: Regional Fire Monitoring Center, Skopje, FYR 
Macedonia)33 

 Eastern Europe: Regional Eastern European Fire Monitoring Center, Kiev, Ukraine34 
 Central Asia: Regional Central Asia Fire Management Resource Center, Ulan Bator, 

Mongolia)35  
 
Each of these centers have initially been funded by European governmental donors, but operate at a 
budget wildly disproportionate to their impact in their respective regions. This is due for several reasons, 
including but not limited to: 
 

 Being hosted by universities, making them apolitical and not susceptible to regime changes, 
personnel turnover or likely threats to basic funding 

                                                      
31 The coal seams of Borneo withstanding, which have been documented at least back to the 1881 by explorer 
Carl Bock (1882) who described a drought stricken landscape (brown trees) and extensive fire scars originating 
from burning coal seams. Goldammer and Seibert (1989) determined the age of coal seam fires at around 13,000 
to 17,000 years B.P. 
32 http://www.fire.uni-freiburg.de/GlobalNetworks/globalNet.html  
33 http://www.rfmc.mk/  
34 http://nubip.edu.ua/en/reefmc  
35 http://rcafmrc.num.edu.mn/  

http://www.fire.uni-freiburg.de/GlobalNetworks/globalNet.html
http://www.rfmc.mk/
http://nubip.edu.ua/en/reefmc
http://rcafmrc.num.edu.mn/
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 Are staffed and facilitated by visionaries as described above and individuals who have a high 
level of knowledge and experience of both local on-the-ground challenges and needs, as well 
as the overarching political frameworks in which they operate 

 Serve as knowledge repositories which are plugged into international experts and institutions, 
thereby being enabled to draw on resources beyond the capacity of any single institution 

 Work directly across levels, facilitating workshops or field trainings one day, to providing 
concrete, experience and science-based policy advice the next 

 
7.4 Science-policy interface 
 
The proposed RFMC-SEA will have a special focus on the Science-Policy Interface (SPI). Commonly, 
there is a disconnect between the state of knowledge (science) and policy-makers and the decisions they 
take; at best there is a delay. There are many reasons for the delay or disconnect, not least of which has 
to do with uncertainty. Particularly when it comes to environmental issues, policy lags behind, as 
environmental problems are often extremely complex, and always shifting. Fortunately, in the case of 
Indonesia, there is no real debate on whether there is a need to take action; the oft controversial 
“precautionary principle” is simultaneously irrelevant and a given: there need be no burden of proof for 
science when the situation is so clear and excepted, while it also goes without discussion that future 
severe episodes of fire and haze must be prevented at all costs. However, what is less of a given, is how 
exactly the latest scientific understandings are absorbed into the policy process. It is outside the scope (or 
at least unrealistic) for elected officials to stay current and informed on the latest science, best practices 
and capacity on the ground in addition to their legislative responsibilities. The underlying complexities, 
explored in part by this paper necessitate a linkage between the scientific, the practical, and the political.  
A RFMC in this context would fill in this gap. The center’s positioning at a university enables it to stay 
close to the science, while importantly remaining free of the ramifications electoral politics and federal 
bureaucracy. However, if it would model the other three RFMC’s, one of its most effective designs would 
be the involvement of individuals that are networked into and are intimately familiar with, the three realms 
of science, practice and policy/politics; even over a decade ago, the relative success and continued 
relevancy of the IFFM project was in part a result of heavy lobbying done on behalf of the project and its 
mission within government; personal relationships (over a long period of time) and ample opportunities for 
informal or “corridor” communication proved to be key (Hinrichs, 2004). There are actors in place, who are 
ready to continue the tradition of accomplishing much, with limited resources and in a complex 
environment.  
 
7.5 General and previous policy recommendations 
 
Actions for the executive branch: 

a. Continue implementing policies to overcome structural poverty; 
b. Create mechanisms of fiscal support for smallholders to incentivize them away from using 

fire; 
c. Continue to support cross-border collaboration with neighboring counties; 
d. Keep up commitments to reduce emissions; 
e. Halt deforestation and continue working to meet the requirements of Norway’s $1bn 

investment offer;  
f. Be supportive of inter-ministry structural and jurisdictional reforms to combat perverse 

incentive structures; 
g. Expedite policies that deal with structural challenges (e.g. one-map); 
h. Continue to crackdown on corruption and work to limit corporate influence into 

government; 
i. Support the Peat Restoration Agency in designating more protected areas; 
j. Continue to strengthen governance structures to counter outside influence; 
k. Enhance land-use planning and landscape-level resource management. 

 
Improvements for the judicial and legislative branches: 

a. Increase enforcement against plantation companies in order to continue creating 
precedent; 

b. Continue and expand the training of legal professionals to become proficient in 
environmental law and basic to advanced understandings of wildfire investigation; 

c. Create appropriate incentive and disincentive structures to either more sharply penalize 
destructive users of fire, or to credit those who practice appropriate and sustainable use of 
fire; 
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d. Restructure jurisdictional boundaries to enhance enforcement capacities through the 
implementation of coherent forest and fire monitoring; 

e. Implement the “One-Map” policy, or creation of a Land Court. 
 

Actions for the weather and meteorological agencies: 
a. Continue supporting and developing the use of satellite monitoring capabilities;  
b. Continue working with AMSC and ASEAN in generating more accurate short and      long-

term forecasts;  
c. Work with outside organizations like the WMO to establish a more sophisticated (and 

localized) weather data collection network; 
d. Continue and expand tools for disseminating fire weather information to fire managers, 

particularly officials at district and local levels; 
e. Continue to explore technological options like open or crowd sourced data acquisition. 

 
Actions for fire management officials and relevant agencies (i.e. home affairs, environment and 
disaster response ministries): 

a. Better equip, train and coordinate firefighters and their efforts  
b. Continue to foster coherent and effective fire monitoring within the country; 
c. Establish simple bureaucratic accounting system to assist and monitor community fire 

management efforts; 
d. Expand the use of integrated and participatory fire patrols; 
e. Expand educational efforts for local communities on the detriments of fires (e.g. health 

impacts, global emissions impacts, etc.), especially among communities of migrant 
workers, or where indigenous land and fire-use knowledge has fallen out of practice; 

f. Continue and expand efforts to incentivize locals to follow burning regulations;  
g. Continue efforts to bridge the information, awareness and understanding gap between 

locals and the capitals through site visits and other “events”; 
h. Continue and increase support for communities through provision of basic fire prevention 

and suppression awareness and equipment; 
i. Work on sustainable participatory land-use planning together with communities; 
j. Further encourage participatory, community-led resource management; 
k. Increased national support/implementation of IFM and CBFiM initiatives, particularly for 

burn permitting, monitoring, and documentation; 
l. Foster positive community relationships, empowerment, and other benefits of community-

based resource management, including fire management, to increase local accountability 
perceptions of ‘ownership’ of land and ecosystem services; 

 
Establish a Fire Management Resource Center for the South East Asia Region: 

a. Enhance fire management capacity across local to national levels; 
b. Establish a line of communication for science, policy advice and international standards of 

best practices in IFM and CBFiM;  
c. Host a repository of fire management knowledge and best-practices; 
d. Tap into the GWFN, international experts, and international support (including financial) 

mechanisms to capacitate the region’s capacity for IFM and CBFiM. 
e. Provision of sound institutional and technical support for FM issues in the country. 
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APPENDIX A 
 

6th International Wildland Fire Conference 
Regional Statement of the Southeast Asia Region: 

An Input Paper to the Conference Statement 
13 October 2015 

 
General Fire Assessment 
 
Most of the vegetation fires occurring in the member countries of the Association of Southeast Asian 
Nations (ASEAN) are due to human interventions, notably by local communities and industrial 
corporations. Similar to traditional shifting cultivation, which is not very common anymore, fire is still used 
for removing native vegetation, accumulated plant biomass, to prepare land for planting agricultural crops, 
or to establish plantations. Apart of fires set for land clearing, recurrent fires are common in seasonally dry 
forests, notably in dry dipterocarp forests in mainland Southeast Asia and on degraded lands occupied by 
grass cover (notably Imperata cylindrica). Observations by satellite remote sensing reveal the extent and 
patterns of fire used for land clearing, and that these practices continue to be a major regional 
phenomenon.  
 
This issue remains controversial in the ASEAN member countries, as in 2014, all countries ratified the 
ASEAN Agreement on Transboundary Haze Pollution, which was previously signed in 2002 in Kuala 
Lumpur, Malaysia. The overall goal of the agreement is to reduce fire use and thus the negative 
consequences of fire and fire-generated smoke pollution on the environment and on society. Ministerial 
meetings at the regional level, under the coordination of the ASEAN secretariat, are regularly conducted 
with the aim to find solutions to reduce and combat fires and transboundary haze pollution, e.g. by 
working with local communities with the main objective to minimize fire use and uncontrolled spread of 
wildfires in the region. Unfortunately, the reality in the field shows that there are no significance changes in 
the fire activities in the ASEAN member countries. Thus, the efforts to reduce greenhouse gas (GHG) 
emissions and the negative effects of fire smoke pollution on human health and security are in vain. The 
regional level solution is calling for intensive cooperation and joint action not only by government 
authorities but also by scientists and civil society, notably at the level of local communities.  
 
Experience has shown that the problem of excessive use of fire cannot be solved only by a policy that has 
been developed by bureaucrats who are unfamiliar with the realities and the needs and constraints of the 
natural and socio-economic environment in which fire is used. Policies can be of limited use if there are no 
clear and realistic guidelines, concrete involvement of local communities and strict law enforcement.  
 
There is also the trend to focus on fire management solutions that are not addressing the root problems. 
Investments in using aircraft for firefighting or production of artificial rain have often a limited efficiency and 
are costly. Financial resources should better be used to educate and train local communities in 
alternatives to fire use, wildfire prevention and self-defense of local assets by villagers, volunteers and 
local fire units.  
 
Conclusions 
 
It is recognized that since the 5th International Wildland Fire Conference (2011), the application of fire in 
land use and land-use change, the occurrence of wildfires and the negative impacts of fires on the 
environment and society of Southeast Asia have not changed and the overall situation has not improved.  
 
Successful solutions for these problems at the regional level not only depend on the bilateral or regional 
collaboration like with ASEAN, but most importantly depend on the governance and capacity how each 
country manages its own problems. Advanced technology is often considered the best solution to solve 
the problem. However, unfortunately it can work only if the entire chain of prerequisite conditions is 
available, efficiently coordinated and functioning. 
 
By end of 2014, the ASEAN Agreement on Transboundary Haze Pollution has been ratified by all 
Member States and appropriate actions are due. International attention is increasing on curbing 
deforestation, biodiversity loss and GhG emissions by reducing unnecessary application of fire. Thus, it is 
assumed that in the near future more attention will be given to fire management solutions based on best 
science and having realistic outreach to society. The Regional Southeast Asia Wildland Fire Network 
offers a platform for an informed dialogue among ASEAN member countries concerning the development 
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of fire management policies and pragmatic approaches in capacity building at all levels. Since the 5th 
International Wildland Fire Conference in 2011, the Regional Network has contributed to numerous 
national, regional and international initiatives in cross-boundary cooperation in fire research and fire 
management. However, the network requires continued support by national agencies, NGOs and 
international organizations. 
 
Recommendations  
 
Considering the unchanged situation of fire in land use and land-use change, the following 
recommendations, which were made at the 5th International Wildland Fire Conference (2011) remain 
unchanged: 
 

1. To strengthen forest fire research, especially on peat ecosystems and peat fires;  
2. To continue and intensify inter-regional cooperation in wildfire disaster reduction through ASEAN, 

GOFC/GOLD Regional Networks, UN-ISDR Wildland Fire Advisory Group / Global Wildland Fire 
Network and Global Fire Monitoring Center (GFMC) and other international agencies. The 
activities of the Pan-Asia Wildland Fire Network Cluster, notably the training activities under the 
AFoCo programme, should be financially supported;  

3. To continue integrating fire management in climate-change projects such as REDD++;  
4. To develop mitigation and adaptation strategies to be prepared for the anticipated change of fire 

regimes in the region in a future climate scenario;  
5. To encourage and support communities in organizing forest fire management at the community 

level. Experiences of successful community-based fire management should be shared throughout 
the region;  

6. To develop rehabilitation techniques in degraded burned peat swamp forest and forest lands 
within the region.  

 


