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Chapter 5

Transformation of Post-disaster
Governance of Indonesian Peatland
Wildfires
Ibnu Budiman, Rizky Januar, Desti Ayunda, Satrio Wicaksono,
Eli N. N. Sari, and Dean Affandi
Abstract The Indonesian wildfires in 1997 and 2015, which affected approximately
25–30% of carbon-rich and fire-susceptible peatland in the country, brought negative
environmental, humanitarian, and economic impacts. Given that Indonesia has the
world’s second-largest peatland area, this study analyses the effectiveness of the postdisaster governance of peatland fires from 1982 to 2020. By utilising data from interviews, observations, document reviews, and open-source web apps, this study shows
that the country has experienced policy transformation that adapts risk governance
principles for peatland management. This transformation affects the effectiveness of
the post-disaster governance of peatland wildfires.
Keywords Indonesia · Post-disaster governance · Peatland · Wildfire ·
Vulnerability

5.1 Introduction
Peat ecosystems are important for carbon storage to support climate change mitigation. Peat degradation and deterioration could cause wildfire disasters and carbon
emissions (Hoscilo et al. 2011). Indonesia has the world’s second-largest peatland
area. The Indonesian wildfires in 1997 and 2015, which largely occurred in carbonrich and fire-susceptible peatland, released 3.61 Gt of CO2 emissions1 and resulted
in air pollution and haze problems. These problems had negative humanitarian and
economic impacts such as disturbance to people livelihood (Huijnen et al. 2016). The
2015 fires accounted for an estimated USD $15 billion of human and environmental
damage (Budiman et al. 2020a,b,c). These impacts were also felt in neighbouring
countries, such as Singapore, Malaysia, Brunei Darussalam, and, to a lesser extent,
1 Global

emissions bring climate disaster.
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the Philippines and Thailand. Officially, among the Association of Southeast Asian
Nations (ASEAN) member states, the problem is referred to as transboundary haze
pollution (Tan 2015).
To reduce the risks of future transboundary haze pollution, a better understanding
of the post-disaster governance of peat fires is required. This study investigated
the effectiveness of post-disaster governance of peatland wildfires in Indonesia
by analysing policy instruments for recovery strategies from post-peatland wildfire disasters in 1997 and 2015. This study builds a linking mechanism between
policy adoption and its output and outcome by utilising conceptual frameworks of
vulnerability and risk governance.
This research supports disaster risk reduction actions at different levels. Globally,
it contributes to the ongoing implementation of the Sendai Framework for Action
for Disaster Risk Reduction 2015–2030, which highlights specific challenges of
higher vulnerability and risk levels for middle-income countries such as Indonesia
(UNISDR 2015). At the ASEAN level, this research is in line with the ASEAN framework on Transboundary Haze and the ASEAN Agreement on Disaster Management
and Emergency (AADMER) that serves as a common policy platform for disaster
management. AADMER’s 2016–2020 Work Programmes highlight land and forest
fires as a regional priority for risk management development (ASEAN et al. 2016).
Nationally, this study supports land and forest fire management in Indonesia’s longterm development plan by The National Development Planning Agency or Bappenas
(2019). On a broader scope, this study also provides lessons learned about peatland
fire management for supporting Nationally Appropriate Mitigation Actions set by
the Indonesian government under the Paris Agreement.
The case study of Indonesian peatland wildfires could help inform other Southeast Asian countries with peatlands, such as Malaysia, the Philippines, Thailand,
and Vietnam. Some peatlands in these countries are vulnerable to degradation and
deterioration, which could exacerbate transboundary haze pollution. Furthermore,
the framework in this study can be adapted to study the post-disaster governance of
other disaster types in Southeast Asian countries.

5.2 Methodology
In this study, we utilise the deductive reasoning approach to perform theory testing by
“pattern matching”, using Indonesian peatland wildfires as a case study. The adoption
of deductive procedures represents an important step for reaching conclusions in
research findings (Hyde 2000). The theories tested in this study include the cycle
of vulnerability (Simon and Dooling 2013) and risk governance (Renn 2017). Both
theories are combined and adapted to analyse the transformation process of policy and
governance cycle for disaster management on peatland, its degree of vulnerability,
and its effectiveness as post-disaster governance of peatland wildfires (Fig. 5.1).
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Fig. 5.1 Conceptual framework of the study: transforming post-disaster governance on peatlands.
Source Adopted from Simon and Dooling (2013), Renn (2018)

5.2.1 Conceptual Frameworks
The cycles of vulnerability assess the (dis)connection2 between policy or political
decisions with on-the-ground situations. To reduce disconnect and vulnerability, a
risk governance framework is used to trigger adaptive learning in policy-making and
thereby produce impactful intervention (Fig. 5.1).
By applying the vulnerability cycle theory, we aim to understand the (political) drivers behind recurrent wildfire disasters on peatlands in Indonesia. Vulnerability operates in two forms: (1) political vulnerability in either policy or political
form where direct experiences of being vulnerable are interpreted and translated
within a sphere of complex governance3 arrangements, political-economic activity,
civil society actions, and environmental changes, e.g. mistargeted policy and weak

2

In the frame of disaster risk reduction.
Governance is defined as a (new) process of governing through various policy instruments and/or
institutional arrangements that include both state actors and non-state actors (Stoker 1998).

3
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law enforcement; and (2) material (physical and social) vulnerability, i.e. on-theground conditions defined and substantiated through lived experiences and documented through empirical analysis, e.g. wildfires, carbon emissions, health issues,
and economic losses (Simon and Dooling 2013). Vulnerabilities are translated from
political to material through complex processes. The translation process influences
the development of actionable forms of vulnerability, such as ignorance response by
target group of policy that can lead to the absence of on-the-ground intervention and
disaster (Fig. 5.1).
The actionable forms of vulnerability are considered linking mechanisms between
political and material vulnerability. In this study, political vulnerability relates to postdisaster governance that is perceived as recovery strategies from peatland wildfires
in the form of a variety of policy instruments, such as regulations, projects, and its
institutional arrangements. The disconnect between political and material vulnerability and the lack of policy evaluation create a cycle of vulnerability that propels
recurrent episodes of peatland wildfires.
Reducing the degree of vulnerability in the policy cycle and mitigating the risk
of future disasters requires an effective post-disaster governance model. The risk
governance concept is henceforth proposed as a post-disaster governance strategy
(Fig. 5.1). The risk governance emphasises the strategy to cope with uncertainties in
complex environmental problems (Renn 2017). Such uncertainties include aspects
of techno-scientific knowledge. In the peatland context, techno-scientific knowledge
uncertainties are reflected in the recovery techniques after a wildfire (i.e. restoration)
and their efficacy to reduce future risk of recurrent fire. To deal with this uncertainty,
the risk governance framework proposes the following five steps:
1.

2.

3.

4.

4

Assessing risk perceptions, investigating stakeholders’ (especially policymakers) perception about risk, their reaction to material vulnerability, and their
interpretation of the causality to previous policies. This information is important
for consideration in preparing institutional arrangements for risk governance on
peatland.
The establishment of a governance arrangement. This arrangement should have
a clear task division among stakeholders and a coordination mechanism in
conducting the following steps: risk assessment and risk evaluation of the field
situation.
Risk assessment and risk evaluation, detailed risk assessment, and risk evaluation produce accurate interventions to manage risks in the form of policy instruments (i.e. risk management). The selection of suitable risk-handling strategies
helps to reduce political vulnerability.
Risk management: landscape4 restoration is considered an effective option for
risk management on degraded/burned peatland (Bastoni 2019; Blackham et al.
2014; Bonn et al. 2016). Restoration of a peatland ecosystem aims at returning
the ecosystem to its historical trajectory (Aronson et al. 1993). Restoration can

The process of regaining ecological functionality and enhancing human well-being across deforested or degraded landscapes. More than just planting trees, it is restoring a whole landscape to
meet present and future needs and to offer multiple benefits and land uses over time (IUCN 2014).
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be achieved through activities such as blocking canals for rewetting, revegetation, and reducing anthropogenic pressures (Budiman et al. 2020a,b,c; Giesen
and Sari 2018; Ritzema et al. 2014). These steps can be combined with other
forms of disaster risk reduction, such as the construction of deep wells to be a
water resource for firefighting (Turetsky et al. 2015).
Monitoring–evaluation—those risk management measures require inclusive and
participatory monitoring and evaluation (Granderson 2014).

Other uncertainties include aspects of strategic institutions and politics. Strategicinstitutional uncertainties arise from different actors and institutions within the
architecture of post-disaster governance, while political uncertainties often come
in the form of political attitudes and the direction of policy instruments within and
across political regimes (Walker et al. 2003). To deal with these issues, in each
risk governance step, all activities must be delivered with effective communication
efforts considering the diversity of knowledge levels, social climate, and culture and
(political) interest among stakeholders.
When completed, these steps and processes are expected to reduce material vulnerability. For example, successful restoration could increase the water table5 and soil
moisture on peatland. This rewetted peat could decrease the extent of fire spread
(Ritzema et al. 2014,1998).
The conceptual framework described in Fig. 5.1 has both spatial and temporal
dimensions. Adaptive learning within the framework is possible via knowledge
transfer mechanisms between each (administrative) unit or between governance
arrangements. Such learning can help upscale the adoption of risk governance strategies in wider areas. Good risk governance in an area may serve as a lesson learned for
adjacent areas. Temporally, stakeholders need enough time to perceive and understand both forms of vulnerability and reduce its degree in the cycle of post-disaster
governance.
In short, two areas of synthesis inform our conceptual framework and analytical
approach: (1) the temporal and spatial dynamics of political and material vulnerabilities and their cycle, and (2) the role of risk governance in the development of peatlandrelated policies to affect material vulnerabilities such as wildfires. Risk management
measures are considered as linking mechanisms between policy adoption and its
outcome (i.e. reduction of fires).

5.2.2 Data Collection and Data Analysis
Data collection were done in 2019. authors utilised qualitative, quantitative,
and spatial data from the academic literature, policy documents, project reports,
interviews with key stakeholders, open-source web applications, media monitoring,
5

Peatland water table depth is an important control on runoff production, plant growth, and carbon
cycling. Many peatlands have been drained but are now subject to activities that might lead to their
restoration, including the damming of artificial drains (Holden et al. 2011).

92

I. Budiman et al.

and direct observations at peatland management-related meetings and peatland
restoration sites.
Within this research, it was conducted interviews with 39 key stakeholders: policymakers (Ministry of Environment and Forestry, Peatland Restoration Agency, local
governments), NGOs (Wetlands International, local NGOs), academics (Bogor Agriculture University, Sriwijaya University), development professionals, private sectors,
and community representatives, all of whom were selected through a combination
of purposive and snowball sampling.6 Semi-structured questions were asked in these
direct interviews, each of which took approximately 1–2 h.
Direct observations were made via note-taking at peatland restoration sites and
peatland management-related meetings that involved key stakeholders. The interview questions and observation points focused on indicators related to the conceptual framework. In addition, a desktop review of related research papers, project
reports, and policy documents about peatland wildfires and peatland management
was completed to help verify the findings from interviews and observations.
To analyse the collated data, a two-step coding process using NVivo was undertaken to generate a description of the situation and themes for analysis based on
indicators in the conceptual framework. The collected data was organised into
several keywords based on the research objective and conceptual framework. The
first coding applied to the interview transcripts, observations, policy documents, and
programme/project reports. It was intended to analyse the cycle of vulnerability in
post-disaster governance of peatland wildfires. Afterwards, the second coding was
conducted to analyse the adaptation and adoption of risk governance strategies in the
post-disaster policy and its governance arrangement.
For spatial data, the data was collected from open-source web applications, such as
the PRIMS7 website for data on restoration activities and the University of Maryland8
(Giglio et al. 2018) and the Ministry of Environment and Forestry9 for the burned
area products.
To ensure data integrity, authors utilised consistent estimates or assumptions that
were given to the same phenomenon or indicators in each aspect related to postdisaster policy and its governance arrangements. This approach was applied during
interviews with respondents, and was adopted the same indicators, criteria, and data
requirements to confirm or verify study findings. To maintain data validity, multiple
inquiry methods were utilised. Biases were minimised by triangulating multiple
sources of evidence. Authors carefully analysed the linking mechanism between the
indicators of political and material vulnerabilities as the subject variables in the study.
6

It started with purposive sampling that is also known as judgmental, selective, or subjective sampling. This is a form of non-probability sampling in which researchers rely on their own
judgement when choosing stakeholders to participate in the study. The process then continued
with snowball sampling and chain-referral sampling, a nonprobability sampling technique where
interviewees from purposive sampling suggested future subjects from among their acquaintances.
7 See, https://prims.brg.go.id/dasbor.
8 See, http://modis-fire.umd.edu/ba.html.
9 See, http://sipongi.menlhk.go.id/

5 Transformation of Post-disaster Governance of Indonesian

93

5.3 Results
Major peatland wildfires have been linked with El Niño10 events. This study found
that policy and governance of recovery strategies for post-peatland wildfire in
Indonesia transformed due to an increased understanding of material vulnerability.
We divided this section into three categories: post-disaster governance after 1982,
after 1997, and after 2015. The post-1982 section provided a background on the
political vulnerability that caused the 1997 wildfires.

5.3.1 Post-1982 Wildfires: A Cycle of Vulnerability
Beginning in the 1970s, the government of Indonesia (GoI) started to create political
vulnerabilities that put pressure on peatland ecosystems. The GoI began allowing
peat utilisation for industrial forest plantations and logging concessions in Sumatra
and Kalimantan (Havard 2009). Timber concessionaires practised selective logging,
focusing on the largest and most valuable trees. They also dug canals to transport the
logs out of the islands’ interior, which often became permanent drains (Jauhiainen
et al. 2012; Singer 2009). Given the growth of the industry, the GoI initiated the transmigration policy for relocating people to live and work near peatland ecosystems.
In South Sumatra, transmigration to peatlands began in the late 1970s (Martin and
Winarno 2010). There, new villages were made near peatlands to support industrial
workers in (Martin and Winarno 2010). As both companies and communities started
to gain revenues from peat utilisation, many began to realise the economic value of
peatlands. This phenomenon increased unsustainable natural resource exploitation
by both, which led to peat degradation and increased fire risks.
Peat degradation contributed to peatland wildfires occurring from 1982 to 1983
(Singer 2009). There were some policy adjustments to address the fires. For instance,
through the issuance of Presidential Decree No. 32 Year 1990 regarding protection
areas, one of which was peatlands deeper than 3 m and located in upstream locations. However, this regulation is not considered a serious policy for post-disaster
governance (Page et al. 2002). The lack of reliable data on peatlands has led to the
continuous issuance of business permits in deep peat forests. Therefore, fires occurred
repeatedly in 1994 (Singer 2009). The GoI did not conduct post-disaster governance
afterwards, but instead expanded natural resource exploitation in 1996 through the
Mega Rice Project (MRP) that covered a one million-hectare peatland in Central
Kalimantan, along with the transmigration programme to support the project (Putra
2010). It continuously threatened peat stability and made them more susceptible to
fire.
When the major El Niño hit the region in 1997, the degraded peat ecosystems
in Indonesia became prone to fire (Page et al. 2002). As a result, widespread fires
10

El Niño is an abnormal weather pattern caused by the warming of the Pacific Ocean near the
equator; it causes a prolonged dry season in Indonesia.
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occurred throughout 1.4 million-ha forested peatlands of Indonesia (Tacconi 2003).
Approximately, 0.519 Gt of carbon was released into the atmosphere in 1997 due to
the burning of peat and vegetation in Indonesia (Barber and Schweithelm 2000; Page
et al. 2002). This figure is equivalent to 13–40% of the mean annual global carbon
emissions from fossil fuels and contributed greatly to the largest annual increase in
atmospheric CO2 concentration since recording began in 1957 (Page et al. 2002).
The 1997 wildfires and its haze negatively impacted not only the global atmosphere,
but also biodiversity and human health (Barber and Schweithelm 2000; Tan-Soo and
Pattanayak 2016). The haze contributed to lung and respiratory disorders affecting
thousands of people. Economically, losses associated with fire costs are estimated
to be approximately USD 1.62–4.5 billion (Barber and Schweithelm 2000; Tacconi
2003).
Scholars have linked the fires of 1997 to forest and land-use policies and practices
that allowed timber and agribusiness firms to set fires intentionally to cheaply clear
land. This political vulnerability occurred in the period of President Suharto/New
Order11 (Barber and Schweithelm 2000). The lack of significant political understanding of vulnerability is also marked by the lack of study about peatland degradation during this period. The high degree of political vulnerability remained from
the 1970s to the 1990s, during which it contributed to create material vulnerability
on-the-ground.

5.3.2 Post-1997 Wildfires: Conflicting Policies
After the 1997 fires, there was a high degree of knowledge uncertainty among policymakers regarding the causes of the fires, and no comprehensive assessment was
conducted to determine the post-disaster governance strategy. Most of the GoI’s
responses to the disaster were perceived as weak, uncoordinated, and defensive,
except for the Ministry of Environment’s monitoring and public information efforts
and its forthright identification of the role of big business in starting many of the
fires on peatlands. Due partly to international pressures regarding the haze problem,
the Ministry of Environment (KLH) announced that the 1997 fires were largely
due to land clearance activities using fires and that El Niño was only an additional
contributing factor. Furthermore, the KLH named oil palm and timber plantation
companies the major culprits, using overlays of NOAA12 hot spot maps and plantation concession maps. The KLH’s response contrasted that of the rest of the GoI and
the business, which traditionally blamed forest fires on small-scale shifting cultivators
(Barber and Schweithelm 2000).
The debate that occurred regarding the cause of fires somewhat increased the
understanding of stakeholders about material vulnerability from peatland wildfires.
11

See, https://www.indonesia-investments.com/culture/politics/suharto-new-order/item180.
Satellites from the US National Oceanic and Atmospheric Administration monitor the earth’s
dynamics.
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The reformist government of President Abdurrahman Wahid stopped the MRP and
proposed the “KAKAB project” as a conservation project for the ex-MRP area
(Barber and Schweithelm 2000). Nevertheless, the GoI did not materialise the
KAKAB project due to the unstable political situation, but instead continued other
proposals to conduct massive land-use conversion. For example, the Mamberamo
megaproject in Papua (Barber and Schweithelm 2000).

5.3.2.1

Rise of (Fragmented) Policy Instruments

In the immediate years following 1997, the dominant (risk) perception among government stakeholders was that slash-and-burn farming practices triggered peatland fires.
As a risk management strategy for peat fires, the GoI issued two regulations: Presidential Decree No. 80/1999 about General Guidelines for Planning and Managing
the ex-MRP area in Central Kalimantan, and Government Regulation/PP No. 4/2001
to ban burning practices on farms and plantations. The latter regulated criteria for
peatland degradation. Additionally, the GoI established national parks on peatland,
such as in Central Kalimantan, whose primary aim is to conserve native peatland
species (Mirmanto et al. 2000).
The change in political regimes opened a window of opportunities for non-state
actors and universities to become involved in post-peatland wildfire governance.
After the 1997 fires, civil society organisations stepped up efforts to study peat vulnerability and to restore peatland, trying to reduce peat vulnerability. Risk assessment
by non-government organisations (NGOs) and academics around this time found that
the driver of peatland degradation was the absence of proper water management and
burning-land clearing practices, which led to dry peatlands and make it susceptible
to fire (Kartodihardjo et al. 2018).
The prominent involvement of NGOs in peatland conservation began in 2001.
Wetlands International Indonesia (WII), in partnership with local NGOs and
supported by local governments, started peatland restoration projects in Jambi,
South Sumatra, and Central Kalimantan. They introduced community-based peatland management to restore burned peatland (Noor 2007). The projects’ activities consisted of the construction of canal blocking/backfilling, revegetation using
native species, promoting alternative livelihoods around peatland, and mainstreaming
village policies to be aligned with the objective of sustainable peatland management.
Challenges abounded in the project. One of these challenges is social acceptance.
For example, in Central Kalimantan, communities made a new canal for local transportation next to the canal blocking. It reduced the function of canal blocking to
rewet peatland, as the new canal allowed drainage.
In 2004, WII and other NGOs proposed a national strategy for sustainable peatland management. After almost four years of lobbying, the KLH (Ministry of Environment) agreed to issue such a national strategy in 2007. The issued document
provided conceptual guidelines for sustainable peatland management in Indonesia.
In the same year, the KLH established a new sub-directorate (echelon IV-level)
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for peatland management under the General Directorate of Environmental Degradation Management (PPKL—Pengendalian Pencemaran dan Kerusakan Lingkungan).
However, the lack of robust data and strong legal/regulatory support, as well as
limited (authority) resources by the sub-directorate, restricted the implementation of
sustainable peatland management strategies.
Efforts at various levels provided the push for the GoI to follow-up on the KAKAB
project and Presidential Decree No. 80/1999 regarding the MRP. It resulted in Presidential Instruction No. 2/2007 to make Bappenas (Ministry of National Development Planning), Kemenkokesra (Ministry of Coordinator of Economy and General
Welfare), and other ministries from various sectors (including the KLH) begin the
planning of restoration projects for 1-million-hectare degraded peatland in the location of the ex-MRP project. However, the project met many challenges in implementation and was eventually stopped in 2011 due to knowledge uncertainty (lack
of techno-scientific knowledge about peatland restoration by the government) and
institutional uncertainty (absence of cooperation mechanisms among governmental
bodies and support from related stakeholders) (van der Meer and Ibie 2009).
At the local level, there were some bright spots in the government’s effort to
achieve sustainable peatland management. For example, Balitbang LHK Palembang—a research institute under the KLH (now KLHK)—conducted a revegetation
project in Kedaton Village, OKI regency, South Sumatra, in 2010. The project utilised
native peat trees such as jelutung, ramin, and meranti. With international funding
support, this project13 restored more than 10 ha of peatland in five years (Bastoni
2019; Budiman et al. 2020a, b, c).
From 2001 to 2010, there were few regulations and fragmented restoration projects
as post-disaster governance for peatland wildfires in 1997 and the 2000s. Restoration
activities were adopted and developed further by a company in Kalimantan and other
NGOs, such as WWF and Earth Innovation (Earth Innovation, n.d.; Purnawan et al.,
n.d.; Rossita et al. 2018). Knowledge transfer for adaptive learning occurred due to
personnel rotation and networks across institutions.

5.3.2.2

Peatland Conversion to Palm Oil Plantation

While limited amounts of peatlands were restored, and conserved, more peatlands
were converted into palm oil plantations in other areas from the early 2000s to
13

The project area survived the 2015 wildfires disaster due to routine monitoring in the area. As
a result, it became a role model for peatland restoration in Indonesia. In 2016, this post-disaster
governance effort in Kedaton continued when the Peatland Restoration Agency (BRG) provided
funding to Balitbang to extend the restoration area to 20 ha. In 2019, results from revegetation
were clearly seen: the height of the trees reached more than 9 m, hence contributing to carbon
emission reduction. The project is being replicated in adjacent areas in Kayuagung in partnership
with communities and other stakeholders. Supported by stronger law enforcement on peatland
protection after 2015, the number of peatland wildfires in Kayuagung has been reduced, highlighting
successful post-disaster governance that led to the mitigation of the risk of future disasters (Budiman
et al. 2020).
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2009 (Goldstein 2016). The palm oil industries began to exploit peatlands due to
the depletion of large lands on mineral soil. Business permits to palm oil companies
remained issued by the Ministry of Agriculture and local governments, including in
protected peat areas. The issuance of business permits in protected area contradicts
Presidential Decree No. 32/1990 regarding the protection of deep peatland. This
conflicting policy occurred partly due to incomplete data on peat depth and weak
law enforcement. By the early 2000s, approximately 6% (or ~880,000 ha) of tropical
peatlands in Kalimantan14 and Sumatra had been converted to oil palm plantations,
resulting in the loss of more than ~145 million Mg of biomass carbon (aboveground
and belowground) and a significant decline in biodiversity annually (Koh et al. 2011).
At that time, most of the palm oil industries had limited detailed knowledge about
sustainable plantation techniques on peatland. The communities near the palm oil
plantations followed suit. Smallholders began converting peatland into palm oil plantations (Nurhidayati et al. 2016) via land clearing, drainage, and canal construction.
This major expansion by the large and small palm oil actors throughout the first
decade of the twenty-first century brought episodic wildfires in some locations from
2006 to 2008 (Tan et al. 2009).
As a response to recurring disasters on peatland due to land-use changes, NGOs
demanded stronger regulation regarding peatland management. Additionally, in the
late 2000s, climate advocacy by the international community also often mentioned
peat degradation as one of the major sources of global carbon emissions (Van der
Werf et al. 2009). In response to public concern, the GoI issued three policies: (1) The
Minister of Agriculture Decree No. 14/2009 about the Guidance for the Utilisation
of Peatland for Oil Palm Cultivation, (2) the National Act 32/2009 that officially
disallowed peatland clearing using fires while taking local customary practices into
account,15 and (3) a moratorium on issuing business permits in peatland and primary
forest in 2011. The latter policy aimed to reduce the issuance of business permits on
new industrial concessions on peat deeper than three metres. The moratorium policy
took two years to release the indicative map in 2013 (Enrici and Hubacek 2016;
KLHK 2019). In the meantime, approximately 5–10 million hectares of peatlands
in Indonesia were estimated to have been degraded and utilised by industries and
communities (Koh et al. 2011; Sumarga et al. 2016).
From 2012 to 2013, fires were found on oil palm concessions in peatlands in
Sumatra and Kalimantan; there were thousands of hotspots, particularly in concessions without certifications for sustainability (Cattau et al. 2016; Lake et al. 2016).
The occurrence of fires led to more persistent advocacy by NGOs and eventually
forced the GoI to establish the first specific regulation on peatland ecosystem management, i.e. Government Regulation (PP) No. 71/2014 on the Protection and Management of the Peatland Ecosystems, which is widely considered a drastic policy measure
for sustainable peatland management. Among others, the regulation introduced the
concept of the peatland hydrological unit/KHG as a landscape approach that covers
14

This includes Peninsular Malaysia.
This regulation implies that, in practice, only small-scale and controlled burning of peatlands is
allowed for only customary communities, mainly for agricultural purposes.

15
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Fig. 5.2 Burned peatland in Indonesia in 2015. Source Burned area products from University of
Maryland,16 and peatland map from Indonesia’s Ministry of Agriculture

multiple villages or sub-districts and multiple area functions (protection, cultivation,
and concession). The regulation became the basis for the newly established KLHK
(merger of the KLH with the Ministry of Forestry) to work with other stakeholders
to perform risk assessment and compile peatland data that was previously scattered
in the hands of NGOs, academics, and the Ministry of Agriculture.
However, PP No. 71/2014 arrived at the beginning of the 2015 El Niño, which
triggered devastating fires that burned approximately 468,285 to 618,574 ha. of peatlands across the country (LAPAN 2015; UMD 2020). Figure 5.2 shows the extent
of peatland burning in Sumatra, Kalimantan, and Papua, which brought major environmental and socio-economic impacts both regionally and globally (UMD 2020).
A mean emission rate of 0.16–0.22 Gt C was recorded from the 2015 peatland
fires (Huijnen et al. 2016; UMD 2020). Daily emissions during the peak of the
fires surpassed the average daily emissions from the entire USA (Huijnen et al.
2016). Financial losses were estimated at approximately USD 16.1 billion (Purnomo
et al. 2017). These disaster impacts were more severe than the higher number of
fires in 1997 because there had been land-use change and an increased population
surrounding the peatland ecosystem.
The GoI argued that the 2015 fires were caused by several factors: slash-andburn practices by the community and some industries, a lack of law enforcement
due to limited resources, and a low level of compliance by the target group of the
policy. The risk perception towards peatland hence became systemic, as it intertwined
socio-economic drivers, policy, and governance factors.
In short, the cycle of vulnerability to post-disaster governance continued during
the period after the 1997 wildfires. The rise of (fragmented) risk management efforts
in the early 2000s was not aligned with the increase in business permits for palm oil
16

See, http://modis-fire.umd.edu/ba.html.
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plantations on peatland. This association suggests a different degree (compared to the
post-1982 period) of political vulnerability where the intensity of vulnerability in the
governance cycle decreased as political processes (issuance of regulations) and policy
instruments (restoration projects) contributed to elevating stakeholders’ awareness
and action towards disaster risk management on peatlands. Such fragmented postdisaster policy and governance contributed to reducing the extent of burned peatland
from 1.4 million ha in 1997 to 468,285 ha in 2015.
In this period, the National Disaster Management Agency (BNPB) did not do
much to support peatland restoration, as the institution had just started the paradigm
of disaster mitigation17 in 2007. Previously, BNPB had focused more on disaster
handling and emergency responses (BNPB 2010).

5.3.3 Post-2015 Wildfires: Protection of Peatland (Ecosystem)
The 2015 fires taught Indonesian stakeholders much about systemic drivers and pressures to peatland degradation, which resulted in an increased awareness about peat
restoration. The GoI formally institutionalised peatland restoration efforts by establishing the Peatland Restoration Agency (BRG) and upgraded the Sub-directorate
(echelon IV level) of Peatland Management in KLHK into the Directorate of Peatland Degradation Control (echelon III level). This change at the institutional level
indicates elevated priority by the GoI towards disaster risk reduction on peatlands.
BRG and KLHK were given a mandate to facilitate local stakeholders in restoring
2.67 million hectares (ha) of peatland across seven priority provinces,18 particularly
on previously burned peat and protected peat, from 2016 until 2020. The president divided the responsibility of peatland restoration between BRG and KLHK
based on the function of the area: BRG is responsible for facilitating restoration in
892,248 ha non-forest areas,19 while KLHK must urge concession holders to restore
peatland in 1,784,353 ha production forest20 areas. In addition, KLHK also conducts
community-based peatland restoration in non-priority provinces (KLHK 2019).
The increased understanding of systemic vulnerability in peatland influenced the
selection of BRG leaders by the GoI. BRG leaders included NGOs’ experts who have
been working on peatland restoration since the 2000s. As leaders with clear authority,
the experts institutionalised their restoration strategy into the formal approach for
17

Disaster mitigation measures are those that eliminate or reduce the impacts and risks of hazards
through proactive measures taken before an emergency or disaster occurs.
18 Riau, Jambi, South Sumatra, Central Kalimantan, West Kalimantan, South Kalimantan, and
Papua.
19 Local governments are expected to contribute to support the funding of the restoration.
20 Production forest areas consist of industrial forest plantations and palm oil plantations. For
palm oil plantations, KLHK must collaborate with the Directorate General of Plantation at the
Ministry of Agriculture (Kementan) to facilitate restoration. Kementan is the national authority that
is responsible for data on palm oil concessions.
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peatland restoration. The approach included soil rewetting, revegetation, revitalisation of the livelihood of local people, and “Peat Care Villages” (Desa Peduli Gambut)
as a strategy for risk communication and institutional building at the local level. These
activities involved a wide range of institutional networks that included various actors
across sectors and different levels.

5.3.3.1

Governance Arrangement and Risk Assessment

In 2016, the GoI made a revision to PP No. 71/2014 and replaced it with PP No.
57/2016. One significant change is the addition of policy measures to prevent peat
ecosystem destruction, which includes: (1) evaluation and audit of peat-based use
permits, (2) early warning system21 development, and (3) institutional strengthening
(capacity building for forest management units and the involvement of fire-care
communities in peat management, among others).
This regulation has become the guideline for the GoI in collecting, assessing, and
analysing relevant (risk) information for peatland restoration. Then, in early 2017,
the GoI compiled indicative maps for restoration planning based on remote sensing
analysis and released a contingency plan for restoration. This plan was presented to
authorities at the provincial level to be the guideline for restoration implementation,
but it received unfavourable responses. For example, stakeholders in Riau and South
Sumatra argued that some information in the maps was wrong (Kartodihardjo et al.
2018), and it hampered the field implementation of peat restoration in some cases.
Another barrier was the absence of local regulation to support (the funding of) peat
restoration. At the end of 2017, the BRG achieved only less than 5% of its annual
target,22 while KLHK did not provide an annual implementation report (PRIMS
2020).
Learning from past mistakes, in 2018, BRG revised the governance strategy
for restoration by increasing the degree of involvement of provincial stakeholders
in restoration planning and budget management. The BRG changed its financing
scheme from direct assignment, which was the only budget transfer23 in 2017, to
the addition of co-administration funds for the restoration in 2018. This change
increased the provincial governments’ involvement in restoration projects. Further,
it affected the risk assessment strategies for restoration planning. Along with their
provincial counterparts, BRG started to conduct rapid assessment to verify the contingency plan and to have yearly restoration planning (RTT/Rencana tindak tahunan)24

21

See, http://sipalaga.brg.go.id/
In 2017, BRG planned to conduct/facilitate 59,308 rewetting activities and 541,804 ha revegetation. However, the implementation was only 7847 rewetting, 0 ha revegetation, and 93 livelihood
areas.
23 The transfer occurred from BRG to provincial governments.
24 This restoration plan is more detailed and includes ground-truthing, socio-economic surveys, and
a stakeholder forum for risk evaluation in its method.
22
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in four provinces25 (BRG 2019a). In South Sumatra, for example, BRG worked
with the NGOs consortium to compose detailed restoration planning in 14 peatland
hydrological units.26 Such a document presents a more integrated plan for landscape
restoration activities per peat hydrological unit.
However, the RTT document could not be fully utilised by local agencies because
of the absence of national regulatory27 support for risk assessment and evaluation
for restoration planning at that time. To try to solve this issue, some provincial
governments issued local regulations for peatland protection in 2018.
Meanwhile, the KLHK went through separate arrangements in facilitating concession holders to include restoration in their business plan. This fragmented governance
arrangement caused overlapping restoration plans in the peatland hydrological unit
(Budiman 2020; Januar 2020). Neither the contingency plan nor the RTT was integrated with the restoration plan by concession holders. Fortunately, BRG has a
responsibility to supervise concession holders’ restoration plans. Until the end of
2019, BRG’s record shows that they had supervised restoration plans in 242,260 ha
concession areas (16 companies) out of a 1.7 m-ha target (Helindro 2019). Furthermore, ideally, all restoration plans should be integrated with the disaster management plan (RPB) in the National Disaster Management Agency (BNPB) and its subnational agencies to optimise the risk assessment of peatland wildfires. However,
this did not occur until the end of 2019.
Despite the above-mentioned issues, restoration planning brought an advantage
for the failed restoration project of the ex-MRP area (see Sect. 3.2.1). The planning
guide helped the implementation of restoration in the area, under the partnership
between BRG, the Ministry of Public Works, and the Riverfront local agency.

5.3.3.2

Measures of Risk Management

The governance arrangement of restoration above led to the existence of three
different planning documents: the contingency plan, the rapid assessment, and
the restoration plan by concession holders. It often confused local stakeholders to
utilise them as guidelines for implementation. Integration of those planning documents requires intensive coordination, but the absence of protocols for coordination
made it difficult for provincial stakeholders to collaborate in implementing peatland restoration. Additionally, there were also institutional (ego) issues between
the BRG, provincial governments, and the KLHK that hampered the coordination.
Consequently, some restoration implementation was not based on the single proper
planning document (Kompas 2020).
25

Jambi, South Sumatra, West Kalimantan, and Central Kalimantan.
Peatland hydrological unit is unit area for peatland use and planning, located between two water
bodies in peatland landscape.
27 The Decree of Minister of Environment and Forestry about Guidelines for National and Regional
Planning of Management and Protection of the Peatland Ecosystem was not ready until the end of
2019.
26
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Fig. 5.3 Implementation of peatland restoration in non-concession areas. Source BRG (2019)

Hence, each stakeholder tended to work in fragments to translate different planning documents into their own restoration responsibilities. In the concession area, the
process of including restoration plans28 in business plans requires a long bureaucracy
to be approved by the KLHK. In the meantime, some concession holders continued
unofficial restoration activities with local police. As a result, the restoration implementation was not integrated within a peatland hydrological unit, as BRG, KLHK,
and their partners tend to work in separated arrangement. This mode of governance
impacted the output and outcome of restoration programmes in general.
Outside the restoration programme, the GoI implemented a moratorium that
prohibited the issuance of new permits to clear primary and peat forests; this prohibition became permanent in 2019. Since 2016, the moratorium has been shored up by
peat protection regulations that have helped slow the loss of forest cover and reduced
fires (Arumingtyas 2019). This policy attempts to address the economic driver from
concession holders to degrade peatland. However, the enforcement of this policy is
still an issue. Some industrial forest plantations are still expanding their business on
peatland (Eco-Business 2019b). In addition, there is still another conflicting policy
in Kementan for replanting palm oil partly in peatlands (Nugraha 2020) (Fig. 5.3).
The above-mentioned political vulnerabilities in planning have consequences to
the quantity and quality of restoration output. In early 2019, quantitatively, the BRG
record shows that they performed restoration activities29 (3377 canal blocking, 5525
deep wells, 33 canal backfilling, 19 ha revegetation, 213 units of livelihood support,
and peat care programmes in 262 villages) in 49 peatland hydrological units in
the seven priority provinces (Antara 2019b; Post 2018; PRIMS 2020). Most of
these activities were in the Central Kalimantan Province (Kurniawan 2017). South
Sumatra and Riau were able to meet approximately 10% of the target and South
Kalimantan, West Kalimantan, Jambi, and Papua were able to meet less than 5% of
the target (PRIMS 2019), due to issues with peat data and personnel capacity (MI
28

By the end of 2019, 523,112 ha of restoration plans were supervised by BRG.
From these activities, BRG claimed to restore 697,000 ha of peatland. However, there is
uncertainty in this calculation of accounting potential restored areas from the intervention/activities.
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2019a,2019b). Despite these percentages, this achievement shows better progress in
post-disaster governance compared to the post-1997 period.
Qualitatively, many restoration activities conducted were still far from the ideal
implementation. A recent study found that restoration activities in two sub-districts
in South Sumatra occurred in non-peat areas (Budiman 2020). For rewetting activities, approximately 10% of canal blocking infrastructure on peatland was found to
be broken and did not follow regulated standards (Budiman 2020). The same issues
were found for deep well infrastructure supported by the National Disaster Management Authority (BNPB and BPBD) (antaranews.com 2019a); maintenance was not
completed due to budget issues (Ane 2019). The lack of revegetation activities also
influenced the effectiveness of rewetting infrastructures (Bastoni 2019; Giesen and
MacDonald 2018). In addition, many livelihood supports were delivered to the wrong
target group30 (Budiman et al. 2020a,b,c; Daeli 2020).
Consequently, the above-mentioned policy vulnerabilities in implementation
meant that the restoration did not reach a maximum positive impact (Antara 2019a;
Eco-Business 2019a). In September 2019, low water table31 was identified in more
than 90% of monitoring points in restoration areas (BRG 2019b; Swails et al. 2019).
The 2019 El Niño hence triggered recurrent peat wildfires. Approximately 61% of
peat wildfires occurred in restoration target areas (23% in concession areas, 31% in
protected and production forests, and 6.1% in non-forest areas), particularly in Riau,
South Sumatra, and Central Kalimantan (BRG 2019c; Budiman 2019, 2020; Pantau
Gambut 2019), (BRG 2019c; Pantau Gambut 2019). At the end of 2019, approximately 480,178–709,769 ha of peatlands were burned (Fig. 5.4) (KLHK 2020; UMD
2020).
According to BRG, fire only occurred in the top layer of peat, and their data
also shows that only 5.6% of fires occurred in a 1–2 km radius from restoration
infrastructures (Liputan6 2019; Normile and Pm 2019). This result implies a positive
impact of restoration implementation. In Central Kalimantan, FAO research found
that the implementation of rewetting activities shows positive deviation from the soil
moisture index (PRIMS 2019). However, these impacts occurred only in small areas
of peatland in the country. PRIMS (restoration monitoring platform32 ) is currently
working to monitor and evaluate the detailed effectiveness of restoration projects
(PRIMS 2020).
Physical vulnerability causes social vulnerability. Indeed, the fires caused over
900,000 people to report respiratory health diseases. Further, 12 national airports
halted operations and hundreds of schools in Indonesia, Malaysia, and Singapore
closed temporarily. Overall, the total damage and economic loss in eight affected
provinces throughout June to October 2019 were estimated at USD 5.2 billion (World
Bank 2020).
30

The community group does not base its main income on peatland; thus, the right target group
(whose main income relies on peatland) still continues to put environmental pressure on peatland.
31 A high-water table is one of the indicators for the success of peatland restoration. See, https://
www.cifor.org/library/6932/
32 https://prims.brg.go.id/dasbor.
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Fig. 5.4 Burned peatland in Indonesia from 2015 to 2019. Source Burned Area Products33 from the
University of Maryland (UMD 2020) and peatland map from Indonesia’s Ministry of Agriculture

The fires also affected the number of implementations of the 2019 restoration
activities. The 2019 implementation decreased by 75% compared to the 2018 implementation (Nugraha 2020). Meanwhile, the KLHK record shows that 2080 concession holders completed restoration based on the 0.4 water table requirement (Kompas
2020). Yet, the fires were still found in concession areas that met the water table
standard. Scholars argued that this “standard” is not a scientific standard, but a
compromise between the KLHK and plantation owners. Studies show that maintaining peatland groundwater table at a higher level will be more sustainable in the
long term (Budiman et al. 2020a,b,c; Evans et al. 2019).
Overall, the national restoration policy since 2016 has made the connection
between the political and material situations of peatland appear to be stronger, which
affects the intensity of vulnerability in the governance cycle. The ambitious target has
resulted in a political push to provide more resources for peatland restoration. The
implementation of peatland restoration in seven provinces as post-disaster governance has used three principles within the risk governance framework: improvement
in restoration planning is considered a combination of risk assessment and risk evaluation for peatland management, and implementation of the restoration itself is a
form of risk management and partial risk communication. The restoration projects
have influenced community perceptions towards peatland vulnerability. Restoration
implementation is considered adaptation of risk governance principles. In some areas
where the restoration activities are well-implemented, the restoration worked as
strategies to recover peatland degradation and reduced peatland vulnerability.

33

This number is the result of an analysis to calculate the area using the World Cylindrical Equal
Area projection system.
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Dealing with Uncertainties

Peatland restoration agendas struggled to deal with multiple uncertainties. The first is
knowledge uncertainty about the peatland data and the required duration to achieve
the restoration target. The validity and reliability of peat data concern restoration
planning and implementation. The absence of ground truthing in the contingency
plan caused several restorations to not be implemented on peatlands. The five-year
time limit has caused the GoI to struggle to meet the 2.6 million ha restoration target
and led the planning and implementation of restoration to not be done properly.
Scholars argued that it is not easy to meet the target, while 1 million ha of the target
area is concession that requires intensive coordination between private sectors and
several government bodies (antaranews.com 2019b; BBC Indonesia, n.d.; Kontan
2019).
The above-mentioned issue relates to the second struggle on strategic uncertainty.
The GoI did not prepare a detailed strategy for restoration governance in dealing with
multi-stakeholders. For example, determination of the financing scheme for restoration lacked consideration of “rent-seeking” behaviours among stakeholders. Many
government bodies are involved in restoration projects due to interest to budget availabilities. Some remain involved despite insufficient personnel capacity in planning
and implementing restoration. These issues affect the effectiveness of restoration
output and outcome (Sect. 3.3.2). At the village level, although BRG succeeded in
approaching the Ministry of Village to issue a regulation that allows the use of village
funds34 for peat restoration (Nugraha 2020), the implementation is still being questioned. This budget could potentially not create a positive outcome for restoration if
livelihood supports are not delivered to the right target group (Budiman et al. 2020).
The third is regulatory uncertainties about two main aspects: the ideal peat water
table and criteria for determining peat protection zones. Regarding water table, there
has been ongoing academic debate on the extent to which the 0.4-m requirement
should be deemed a one-size-fits-all criterion for rewetting efforts across all peatland
types, since, arguably, it barely impedes the rate of land subsidence and carbon
release from peatlands (Budiman et al. 2020a,b,nc; Evans et al. 2019; Sari 2020). In
the peat protection zone, the regulatory setting is still somewhat highly influenced by
the economic development objective on peatlands. There are differing criteria over
areas that can be established as peat protection zones; they are particularly within
KLHK decrees (P.10/2019 and P.14/2017) and government regulations (PP.57/2016
and PP.13/2017), whereas such criteria consensus matters for the prioritisation of
restoration areas. Eventually, these regulatory uncertainties challenge the overall
extent of restoration efforts across peatlands in Indonesia.
The final struggle is institutional uncertainty that is correlated with regulatory
uncertainty. Institutions are obliged to follow regulations, and regulation serves as the
individual institution’s rationale for action. Because of the absence of a clear institutional arrangement between the institutions involved, the restoration agenda currently
faces coordination and organisational issues, particularly between BRG and KLHK.
34

BRG’s record shows that 143 villages were allocated 16 billion IDR to support peat restoration.
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Meanwhile, this situation has also impacted governance at the local level, where
the provincial restoration team (TRGD) has difficulty facilitating local government
bodies to cooperate in integrating restoration planning and implementation.
In addition to dealing with issues in the current institutional arrangement, BRG
and KLHK still need to complete additional work to integrate peatland restoration
into the national master plan of disaster risk management. Currently, the work plan
by the deputy on risk assessment, emergency response, and recovery in the National
Disaster Risk Management Agency (BNPB) is not yet integrated with the work
plan from BRG and KLHK in responding to peatland wildfires. BRG and KLHK
focus on facilitating the construction of restoration infrastructure. The BNPB and the
local disaster risk management agency (BPBD) should maintain this infrastructure.
However, this has not occurred yet.
Failing to deal with these uncertainty issues is considered new political vulnerabilities that could undermine restoration opportunities to improve the management
of peatland ecosystems to prevent future wildfires.

5.3.4 Trajectory of the Progress of Post-disaster Governance
From 1982 to 2020, a trajectory of progress has been made by Indonesian stakeholders to improve the post-disaster governance of peatland wildfires (Fig. 5.5). The
transformation in each period (post-1982, post-1997, and post-2015) has reduced the
degree of vulnerability in the policy and governance process (Table 5.1).
Post-1982, the absence of serious post-disaster governance after the 1982 peat
fires caused recurrent fires in 1994 and 1997. In the 2000s, restoration projects in
scattered areas across the country started to reduce political vulnerability in disaster
management for peatland. This marked a turning point in the understanding of postdisaster governance of peatland wildfires by the GoI, NGOs, and concession holders.
However, this risk management approach did not have strong regulation support;
hence, the scale of restoration was rather small. Meanwhile, the pressure from palm
oil plantations began, and pressure from communities to clear new peatlands could not
be reduced (Medrilzam et al. 2014). Law enforcement for government regulation No.
4/2001 banning burning practices was rather weak. These situations show that there
was political vulnerability from a disconnection between the initiatives to restore
and protect peatland with the issuance of business permits that degraded peatland.
As a result, before the 2011 moratorium policy and PP71/2014 had an impact, more
than two decades of peatland degradation could not survive the 2015 El Niño. It led
to fire activity and smoke pollution in 2015 that showed persistent sensitivity to the
El Niño-induced drought (Field et al. 2016).
The impact on material vulnerability reduced from 1997 to 2015 and its degree
varied spatially across the country. There were different peatland vulnerabilities and
risks in each region. A significant reduction in peatland wildfires occurred in Papua,
where there was less peatland conversion to palm oil plantations (Afriyanti et al.
2016; Elisabeth 2018). In Kalimantan, the restoration project of the ex-MRP area
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PP 71/2014 on peatland
protection

Moratorium for issuing
business permits in
peatland in 2011

Permanent prohibition on
new land clearance on
peatlands

Minister of Agriculture
Decree No. 14/2009 on
cultivation on peatlands

PP 57/2016 on peatland
protection

Post-disaster governance
(2016–2018)

Establishment of BRG
and Directorate of
Peatland degradation
control, KLHK

468,285–618,574 ha

2.5 SST35

Peatlands burned in
2015

National strategy for
sustainable peatland
management

PP No. 4/2001 on ban on
burning practices

Post-disaster governance
(2001–2014)

SST: The sea surface temperature (Center NCP 2020).

1,458,000 ha

Total/national

35

2.4 SST

El Nino index

Peatlands burned in
1997

Table 5.1 Contribution of transformation of post-disaster governance to affect peatland wildfires

(continued)

480,178–709,769 ha

0.9 SST

Peatlands burned in
2019
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750,000 ha

400,000 ha

0.519 Gt of C36

Kalimantan

Papua

Total estimated
emission

36

–

Restoration in Central
Kalimantan

Restoration in Jambi and
South Sumatra

Post-disaster governance
(2001–2014)

0.73 Mha peat burned is estimated to release 0.26 Gt C.

Source Authors’ analysis

308,000 ha

Sumatra

Peatlands burned in
1997

Table 5.1 (continued)

0.166–0.22 Gt of C

31,214–50,696 ha

243,770–319,386 ha

173,818–267,794 ha

Peatlands burned in
2015

Peatlands burned in
2019

Restoration in Papua and
West Papua

Restoration in Central,
South, East, and West
Kalimantan

Local regulation on
peatland protection

0.232–0.252 Gt of C

2169 ha

428,353 ha

Restoration in Aceh,
279,248 ha
North Sumatra, West
Sumatra, Riau, Jambi, and
South Sumatra

Post-disaster governance
(2016–2018)
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helped to save the area from peatland conversion to palm oil plantations. The absence
of this kind of project in Sumatra might be the reason why this region experienced
the lowest reduction in peatland wildfires among all regions (Table 5.1).
After the 2015 fires, perceptions of post-disaster governance of peatland wildfires
changed significantly among the government, academics, and NGOs, followed by
reduced overlapping regulations.37 The moratorium policy and PP71/2014 proceeded
faster and resulted in the institutionalisation of the national restoration agenda and
permanent prohibition of business permits on peatland. In this period, a new degree
of political vulnerability was found in the arrangement of the governance cycle of
peatland restoration. The absence of an integrated landscape approach in restoration
planning and implementation and institutional issues has caused the restoration policy
to not yet have a positive impact, as the many areas of restoration targets still suffer
from fires, and this is also due to the 2019 El Niño.
After the 2019 fires, the GoI announced a new commitment to restoring peatland
based on a landscape approach: its peatland hydrological unit. The president extended
the years of service of BRG to continue focusing restoration on two provinces, Riau
and Central Kalimantan, which suffered the most from the 2019 fires.

5.4 Discussion
Two political vulnerabilities are identified in governing restoration as a recovery
strategy for the 2015 peatland wildfires. Firstly, political vulnerability is an ambitious target to restore 2.6 million hectares of peatland in seven provinces within five
years. This target did not consider degrees of uncertainty in peat restoration. Peatland takes a much longer time to recover from interference or damage than other
lands because of its physical characteristics such as soil structure and hydrological function (González et al. 2014; Swindles et al. 2016). The minimum period for
microtopographic recovery in restored wetlands was between 10 and 30 years, and
the examination of early indications of recovery started 2–3 years after the restoration
was carried out (González et al. 2014). To further complicate the process, planning
and implementation of restoration must involve a great deal of coordination between
government institutions, such as BRG, KLHK, and provincial government bodies. As
discussed in the previous sections, this reality has generated institutional challenges
on its own.
The focus on meeting the ambitious target often caused the GoI to overlook
ideal ways to reduce peatland vulnerability to fires through landscape approaches
(kompas.id 2019). The landscape restoration of peatland ecosystems requires a
strategy of ecosystem governance. The BRG and KLHK, which should work together
with almost a hundred local institutions and concession holders across a five-year
37

For example, in Central Kalimantan, a few months after the peat fires became uncontrollable in
mid-2015, the Gubernatorial Regulation 52/2008 about permit for peat area burning with controlled
mechanisms and limited scope was officially cancelled.
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span of 2.6 million-hectare peatland ecosystem, have not been adequately equipped
to prepare for such a strategy. Secondly, political vulnerability relates to this issue.
The second political vulnerability is the absence of a suitable governance arrangement to support landscape restoration on peatland. The division of responsibility for
peatland restoration between KLHK and BRG is based on area/land function. This
task division follows the jurisdiction of KLHK in forest and concession areas. This
arrangement makes it difficult to govern landscape restoration based on peatland
hydrological units. The absence of a strong lead coordinator and a lack of substantial
coordination among responsible institutions hamper the synergy of restoration activities by KLHK and BRG within the peatland hydrological unit (Kartodihardjo et al.
2018). Therefore, BRG and KLHK tended to facilitate restoration separately, even
though the target area was the same. As a result, the concept of a landscape approach
for peatland restoration was not implemented. Landscape restoration of peatland
requires strong network governance to address multiple interests from stakeholders
within a peatland hydrological unit that consists of multiple administrative regions
(villages and sub-districts) and multiple functions of the area (protection, cultivation,
and concession). This governance model requires clear division of responsibility and
allocation of resources, and coordination mechanisms (Budiman and Smits 2020).
Political vulnerability in this period lays within a sphere of complex governance arrangements for peatland restoration. The absence of the suitable governance
arrangement contributed to quantity and quality of restoration implementation. This
association affects the effectiveness of the restoration policy. Ineffective restoration
implementation made peatlands remain vulnerable to fire.
This study found that the cycle of vulnerability still goes on the policy cycle
of disaster risk management on Indonesian peatlands, but to different degrees and
intensities. This finding can contribute to detailing the framework for transforming
post-disaster governance. The aspect of the transformation of degree of political
vulnerability is considered a novelty of this study. This framework could be a transitional pathway for stakeholders to understand more comprehensive sustainable peatland management.38 Peatland wildfires mainly occurred due to failures in conducting
sustainable peatland management. Policy on sustainable natural resource management requires the provision of appropriate incentives, an increase in restrictive access,
simpler institution, and appropriate management scales in order to bring better output
and outcomes (Ostrom et al. 2012). Further study is required on this topic. One of
the frameworks that can be used is the institutional analysis and development (IAD)
model (Ostrom 2005; Poteete et al. 2010). The IAD has been adapted to a variety
of different contexts and has been applied to various analyses of the occurrence of
institutional failures in natural resource management.

38

Includes consideration of multi-factors beyond policy and governance aspects, such as social
acceptance.
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5.5 Conclusion
Sequences of devastating peatland wildfires in the El Niño years (1982, 1997, 2015,
and 2019) forced Indonesia to learn about the material vulnerability of its peatland
ecosystems. There has been gradual improvement among a wide range of stakeholders in the understanding of peat ecosystem vulnerability after the 1997 and
2015 fires. This understanding has been transformed into strategies of post-disaster
governance. The GoI has issued approximately 90 regulations39 related to peatland
management at different levels. Together with NGOs and concession holders, the
GoI has implemented peatland restoration across the country. The implementation
of peatland restoration has partly adapted principles of risk governance. This policy
change is considered a transformation of the post-disaster governance of peatland
wildfires.
However, there is still a lack of understanding about political vulnerability in
dealing with multiple uncertainties, such as the complex sphere of governance
arrangements in peatland restoration. This lack of understanding influenced output
achievement for peatland restoration, which contributed to reducing the efficacy of
restoration outcomes in 2019. This situation leaves the risk of failure for restoration to indicate the positive impacts of reducing the number of peat wildfires. All
stakeholders are therefore urged to adopt the lessons learned to reduce political
vulnerability. A couple of resilient actions are thus required to prepare for the risks
posed by future El Niño events.
Firstly, all stakeholders, especially policymakers, need to understand the concept
of political vulnerability. Therefore, each policy must be made with robust background research, particularly about its potential risks. Risk management is required
for each peatland-related policy.
Secondly, rethinking regarding policy instruments for peatland management is
required. In the last three decades, the GoI has utilised dominantly policy instruments
in the form of regulation or command and control instruments for peatland management to prevent wildfires. The GoI called this progress a corrective action to deal
with uncertainty in environmental problems. These sequences of regulations were
issued following the increase in understanding about peat vulnerability. Nonetheless,
opposing courses of action in different sectors (i.e. regional spatial planning policy,
conversion for oil palm, the use of fire for land opening) still challenged efforts to
reduce peat vulnerability, which somewhat led to recurrent fires.
Policy synchronisation is hence required among the peatland regulations (i.e.
Presidential Regulation 71/2014 jo. 57/2016), prohibition of business permits on
peatland, restoration plans, (peatland) firefighting,40 and other related policies. The
policy synchronisation is essential to harmonise peatland protection and to prevent
39

Approximately 50 regulations have been issued by the national government, and approximately
40 regulations came from provincial regulations in peat-dominant provinces, such as Central
Kalimantan and South Sumatra.
40 Regional disaster management agency/BPBD created canals on peatland for firefighting
transportation routes. This action increased peat degradation and vulnerability to fires.

5 Transformation of Post-disaster Governance of Indonesian

113

overlapping criteria in land use planning at multiple governance levels, which otherwise might both result in conflicting peat-related activities and perceptions among
stakeholders. Furthermore, alternative policy instruments, such as community-based
management, ecotax, or carbon trading, may be needed to incentivise sustainable
peatland management. These instruments must be integrated with other forest and
land-use policies. Further research is required on this topic.
Thirdly, effective network governance is required to continue efforts to restore
peatland ecosystems. It is suggested the adoption of a more comprehensive risk
governance model. After the 2019 fires, risk perception among stakeholders (especially policymakers) needs to be investigated. This information is important for
preparing a suitable governance arrangement for landscape restoration on peatland
hydrological units. This arrangement requires intensive collaboration across sectors
and administrative levels.
The governance arrangement must have clear division of responsibility and allocation of resources, and an (in)formal provision of mechanisms for coordination and
cooperation among stakeholders, including communities. These elements will steer
the complex web of interdependent actors, rules, and values on landscape restoration
of peatland ecosystems that involve the following processes: (1) Risk assessment and
risk evaluation for planning integrated restoration activities, (2) Restoration implementation as risk management, and (3) Inclusive and participative monitoring and
evaluation. Each step needs to be delivered with effective communication efforts
that consider the diversity of local sociocultural knowledge/expertise and political
context/interest. Further research on the financial aspects of this governance strategy
is required.
Such recommendations will generate the best practices of blended recovery–
mitigation strategies to deal with peatland wildfires not just in Indonesia, but also in
neighbouring countries with tropical peatlands, such as the Philippines and Malaysia,
which require risk assessment and restoration on peatlands. These recommendations
will contribute to accelerating the AADMER work programme for post-disaster
recovery and mitigation plans and tackle transboundary haze in the long run.
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