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Abstract: The notion of ecosystem-based disaster risk reduction (DRR) has only recently emerged in
Indonesia. The Indonesian central government now adopts some policies related to ecosystem-based
DRR with formal commitments from local administrations. At the implementation level, various
activities have taken place, such as mangrove planting and restoration along the coastline to address
the rising sea level and the “one billion trees” program to address the urgent issue of deforestation.
These governmental activities have involved local communities that reside in the high-risk area, while
nonlocal actors, particularly from the private and the nongovernmental sectors, have contributed as a
third element to development. This paper examines space management in the context of Eco-DRR,
paying special attention to uncertainty and anxiety in the local communities as the government
and private sectors engage in development activities that have significant impacts on their present
and future lives. The present study pursues this purpose by means of in-depth interview and
focus group discussions (FGD) with local leaders in mangrove planting and restoration programs.
The study took place in a small island community in a part of the Jakarta Megapolitan Region,
Indonesia. The results point out that the community feels left behind due to lack of trust in managing
the conservation space. Another issue to be addressed is how to improve the democratization of
environment management and livelihood base of the local community. Therefore, building confidence
and ameliorating relationships between actors within/without the local community should lead to a
better Eco-DRR initiative.
Keywords: coastal community; disaster risk reduction; ecosystem; governance; mangrove resilience;
participation

1. Introduction
Indonesia has vast potential for its mangrove forests, which is reported to be as large as
9,204,840.32 hectares. The current state of the country’s mangrove forests can be broken down
into the following categories: good condition (27%), poor condition (48%), and damaged condition
(23%) [1]. Known as the most productive ecosystem on earth, mangroves inhabit the brackish water
along the subtropical and tropical coast [2,3]. As an ecosystem, mangroves stabilize coastal waters by
shielding the coastline from flooding, controlling the erosion rate, acting as a filter to toxic materials,
and providing spawning and shelter areas for various forms of marine life [4]. In addition, mangrove
forests offer numerous products, for example tannins, wax, honey, and timber [5]. The aesthetic,
historical, and cultural value of these forests are also an important consideration [6].
Recent studies have shown that mangroves are declining at a distressing rate worldwide, with a
25% global reduction in their population level. Compared to the 1980s, mangrove coverage today is
no more than 15 million hectares [7]. The record also shows a disturbing amount of mangrove loss in
Indonesia, with this country experiencing a high rate of mangrove disappearance. Recent research
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shows that the rate of loss is up to 2% per year, which is higher than the mangrove loss rate in other
countries [8,9].
Regardless of their importance, mangroves are seen as having low economic value in both the
private and public realm. This commodity faces high pressure, including pollution, deforestation,
and sea-level rise [10]. Indeed, the 2004 Tsunami that hit Aceh was a wake-up call to the country
on the importance of mangroves. Before the devastating event, mangrove ecosystem services were
rarely considered to be important in Indonesia. Mangroves were also largely neglected in all the policy
discussions about illegal logging, land use and land cover change (LULCC), and global warming.
For example, the economic value of mangroves that had been estimated using willingness to pay (WTP)
was critically undermined [11]. The research suggests that a fisherman has to spend an estimated cost
up to US$9 USD for mangrove reforestation and US$1.5 USD for the coral reef. Meanwhile, the number
addressed to the nonfishermen relatively low. Nonfishers agreed to pay $1 USD for seagrass and
$0.5 USD for the maximum spending. Therefore, mangroves are unrecognized compared to seagrass
and coral reef. A new paradigm on mangrove management was introduced. Mangrove forests have
been recognized more as people started to comprehend their value to the sustainable environment and
the economy.
As the key actors in handling and governing coastal zones in Indonesia, the Ministry of Marine
Affairs and Fisheries (MMAF) Republic of Indonesia offers core activities in sustaining mangroves [12]:
(1)
(2)

(3)

Identifying mangrove degradation and planning for coastal rehabilitation. This is an activity to
address the impact of the changing climate and restoring the coastal ecosystem in Indonesia.
Community based mangrove reforestation. Known as “Ayo Tanam Mangrove” (Let’s Plant
Mangrove), this is a national movement on mangrove reforestation by means of increasing
public awareness. Through the ministry, the government has provided approximately 10 million
seedlings, involving local communities as the main driver.
Establishing a mangrove learning center. The aim of this is to provide a knowledge center on
coastal vegetation nurseries and management. Specifically, it focuses on learning how to reduce
the low survival rate among vegetation seedlings.

This study focused on the second core of the activity by MMAF, which is the community-based
mangrove planting initiative. The rationale for this program was the notion of managing natural
resources in the community (CBNRM). In general, community-based activities rely on the ability and
potential of local communities to participate in attaining the target of vigorous activity, including
resource identification and the identification of and planning for sustainable management practices
regarding their surrounding ecosystem [13–15].
The study location was in Kepulauan Seribu, Indonesia. Kepulauan Seribu, translated into
English as “The Thousand Islands”, is an archipelago located two hours from the port of Jakarta.
The name derives from the 125 small coral islands with an elevation of no more than 2 m. The islands
are distributed along the north of Jakarta Bay in the Java Sea and lie about 70–80 km to the north.
This area was organized as a new “kabupaten” (district) in the Daerah Khusus Ibukota (Capital
Special Region) of Jakarta in 1999 after administration reform. It is now home to 200,000 residents,
consisting of two subdistricts and six villages. Though the environmental quality is generally
declining, Kepulauan Seribu is well known for its marine resources (coral reefs, sea birds, and turtles).
The proximity to Jakarta makes these islands popular among domestic tourists for their beaches,
seaweed, and ecotourism based on mangroves [16–18].
Ecotourism is the main source of livelihood for the residents, in addition to small-scale fisheries.
The islands provide outdoor experiences for domestic tourists and is an important part of the region’s
economy. However, continuous anthropogenic activity and climate change have exposed the area’s
vulnerable ecosystem. Climate change is predicted to affect the inhabitants of small islands such as
Kepulauan Seribu [19]. The islanders see some signs of climate change. The symptoms are rising daily
temperature, rainfall intensification (average daily precipitation), as well as sea-level rise. As evidence
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of this, there were two severe floods in 2001–2002 and 2008–2007 that were the result of intense rain,
which was worsened by sea-level inundation in the settlement area [20].
These two hydroclimatic disasters served as an entry point in restoring and mangrove
reforestation. These activities have attracted a large number of participants, ranging from tourists to
members of the private sector. They are eager to take part in these risk-reduction activities. One of the
notable activities by the private sector was conducted by Toyota Indonesia, which has sponsored the
planting of approximately 700,000 mangroves in the previous five years.
Apart from the monsoons and extreme hydroclimatic events, a significant factor in the changing
of the coastal ecosystem in Kepulauan Seribu is human activity. In the past 30 years, coral reefs of
Jakarta Bay have become more and more deteriorated and weakened by polluted water from the
outlets of three rivers of Jakarta (Angke, Ciliwung, and Citarum Rivers). The Cisadane River, sourced
from Banten Province, also contributes to this [21,22].
The ecosystem delivers its services to reducing risk in two important ways. A healthy and
appropriately managed ecosystem will be able to deliver natural protection and can enhance the
livelihood resilience of hazard-prone communities [23]. The ecosystem for disaster risk reduction
(DRR) and climate change adaptation (CCA) has been advocated in a number of leading journals,
particularly for coastal systems. In this article, the definition of ecosystem based disaster risk reduction
(Eco-DRR) is a set of activities related to sustainable management, conservation, and restoration of the
ecosystem to reduce disaster risk and/or to adapt to the consequences of climate change [24,25].
Further, Eco-DRR aims to achieve sustainable and resilient development. However, investing in
the ecosystem should not be viewed as a single solution to risk reduction. The activity must be part
of more extensive DRR measures and strategies and become complementary to the other essential
risk management programs. Again, in applying Eco-DRR, it is essential to stress the combination of
hardware and software measures, for instance, implementing eco-engineering solutions that utilize
appropriate technical expertise, which is in turn supported by policies and integrated into development
planning and decision-making processes. The success of this also heavily relies on the involvement of
different actors (public and private sectors, civil society communities, academia, etc.) together with
multiple sectors.
Within the study area, the local community has acted, at the same time, as inhabitants, users,
and partners of the mangrove planting program. As activities of mangrove planting and ecosystem
restoration take place within the pool of common resources, it is necessary to address some issues:
(a) To whom is the ownership of mangroves granted? (b) Who will manage the mangrove ecosystem
after the program ends—the government, local community, nongovernmental sector, or private sector?
According to the political ecology discourse, the vision of the community as the centerpiece
of resource management/conservation tends to diverge from the dominant narrative that favors
a dichotomy of state control on one end and the privatization of resources on the other for their
management [26–28]. Such arguments ignore the critical interests and processes within the local
community, especially for ownership, use, and management of the local space, in which mangrove
degradation and restoration actually takes place, and tend to undermine the community mechanisms
of participation in and advocacy for long-term goals of natural resource management. In order to
answer the two questions mentioned above, this study investigated how space governance takes place
in the mangrove project area and how it will shape future Eco-DRR in the face of recurring coastal
hazards in Kepulauan Seribu as a representation of small islands in Indonesia.
This article was based on a qualitative study in the context of a small island coastal
community in Indonesia that has ongoing experience in green infrastructure activities for disaster risk
reduction—a project that promises both sustained development on the small islands and environmental
restoration towards a resilient community. The article presents a case from a developing country where
most critical barriers to mainstreaming disaster risk are institutional contestation on space management.
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2. Methods
The information and data were mainly collected from the researcher’s field surveys as well as
governmental documents and statistics. The method of the field survey was designed following
previous study practices on how to conduct a focus group and open-ended questionnaire in the setting
of ecosystem and mangrove-related issues [29–31]. Before the interview session, the interviewer
disclosed the study intentions. The interview activity also begins with obtaining approval for research
and publication purpose from the interviewee. The discussion guide to the focus group was planned to
have the moderator promoting dialogue of current community practices on ecosystem-based disaster
risk reduction (Eco-DRR) and its pertinent ecosystem services to local beneficiaries [10,32–36].
This research was conducted mainly on mangrove planting in Pramuka’s Kepulauan Seribu
District based on interviews in a qualitative manner, including two strands of groups, location shown
in Figure 1. In the fieldwork research, for the first strand, focus group discussions were included,
aiming to gather information from local opinions from intentionally sampled groups of island residents,
eventually composed of seven to nine individuals from the same community (random sampling frame
in selecting participants for focus group discussion was called out in the last minute of the field work.
It was due to social and cultural limitation. Thus, later in practice, an intentional sampling strategy was
introduced, appealing to randomly selected sections of the island to recruit participants in the focus
groups). In total, there were 14 participants (Table 1) with two rounds of discussion. Sixty-one percent
of the participants were female and the overall age of the participants ranged from 18 to 42 years old.
Their occupations varied from housewives, fisherman, to full-time employees. The majority of the
participants fell into socioeconomic classification (SEC) C (skilled job). Most of the participants
who were born in Kepulauan Seribu remained on the islands and described their strong association
with the local area, spanning from remote and secluded islands to those that are currently major
holiday destinations.

Figure 1. Map of Kepulauan Seribu Archipelago.
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Table 1. List of FGD participant metadata.

Code
T1
A1
S4
R3
I1
E3
F3
H1
Z1

Age
34
26
29
34
33
32
21
36
42

Gender
F
F
F
F
F
F
M
M
M

Code
S1
R2
M1
S3
Y1
F2
A2

Age
41
37
36
37
26
30
18

Gender
M
M
M
M
F
F
M

FGD 1
Occupation
Housewives
Seeking a job (WG)
Full Time
Full Time
Housewives (WG)
Housewives
Part time
Fisherman
Full time
FGD 2
Occupation
Full time (CL)
Teacher (CL)
Fish seller
Fisherman
Housewives
Housewives (WG)
Student (YG)

Been Stayed
34
25
29
30
33
30
20
36
42

SEC
C
B
C
B
C
C
E
C
B

Been Stayed
41
37
36
37
26
30
17

SEC
B
B
C
B
C
C
E

CL = Community Leader; WG = Women Group; YG = Youth Group.

The discussion revolved around what the current situation of mangrove planting was in the area,
who would manage the ecosystem when the program ended, how the community perceived this type
of DRR approach, and so on (Table 2). Each of the focus groups lasted for roughly 1.5 h and was
located in one of participant’s house.
Table 2. Community discussion guide.
List of Questions
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

How do you think the area has changed compared to 10/20 years ago?
What do you feel of these changes? What is better? Moreover, what is more difficult?
How would you describe the current state of the island environment? Is it getting better or worse? Who/what
is responsible?
If the change has been worse—how are residents adapting to these changes?
What about social and economic situations of your community? What are you/your community doing
differently to before?
Who has supported you through these changes? Family, community, government? What kind of support do
you get?
What do you think about the mangrove rehabilitation along the coastline?
Does the community participate in those projects? In what way?
How does (the project) benefit you and others? What went well, what could have been done better?
Who manages it on a daily basis? Are there any disputes occurring and how to solve the issues?

In the second component, for the policymakers at the national level, email-based open-ended
questionnaire surveys were conducted to collect information from government officials, the private
sector, and nongovernmental organization (NGOs). The list was drawn by purposeful sampling.
This type of sampling is widely used in qualitative research as a method to identify resourceful
interviewees related to the research interest [37]. An email-based questionnaire was chosen for several
reasons. The online method is able to access hard-to-reach groups due to such constraints as time, travel,
and budget associated with travel and data collection [38]. This method also offers a compression
of time and space, so the information was gathered from stakeholders across Indonesia. However,
the email-based open-ended questionnaire was initially expected to be returned in one week. However,
most of the questionnaires took approximately more than three weeks to be returned to the researcher.
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The objective of the study is to understand a variety of agencies’ strategies regarding DRR,
including the green-approach initiative, CCA, and more generally, coastal zone management (CZM),
and to analyze what the opportunities and barriers are to the implementation of Eco-DRR. Then,
the questions centered on the role of the responding agencies in DRR and the activities that they
have/had undertaken related to Eco-DRR (Table 3).
Table 3. List of addressed agencies.
Government

Private Sector

NGOs/INGO

Thematic Organization

Ministry of Marine Affairs
and Fisheries *, #

Toyota *, #

Terangi *, #

UNESCO #

National Board for Disaster
Management *, #

Pertamina #

Sahabat Mangrove *, #

IPB *, #

Ministry of Environment
and Forestry #

Pulau Seribu Resort #

Kiara *, #

Yapeka

BAPPEDA #

Adimas Multiwisata #

Red Cross#

Thamrin School of Climate
Change & Sustainability

Ministry of Public Work #

CNOOC #

Wetland International #

Bank DKI #

Kemangteer #

* = Responded, # = Working in the study area.

The researcher originally emailed questionnaires to 22 agencies, of which seven agencies
responded: Indonesian National Board for Disaster Management (BNPB), The Ministry of Marine
Affairs and Fisheries (MMAF), and The Ministry of Environment and Forestry (MoEF—Since 2014;
formerly Ministry of Forestry/MoF), as well as NGOs, namely, Terangi, Red Cross and Sahabat
Mangrove (Table 3). As shown in Table 4, the questionnaire provides the central points of the
open-ended questionnaire with the national level agencies. All of the focus groups and email-based
open-ended questionnaire answers were transcribed and coded using NVivo qualitative data analysis
Software; QSR International Pty Ltd, Melbourne, Australia, Version 12 Plus,2018.
Table 4. Email-based questionnaire,
List of Questions to National Policy Makers and Private Sector
1.
2.

√
√
3.
4.
5.

√
√

How familiar is the organization with the idea of ecosystem services? How do you see ecosystems in providing
coastal protection services and of the use of ecosystems as a tool of DRR?
If familiar with the concept of ecosystem services, do you consider the coastal protection services provided by
ecosystems when (as applicable)?
Designing or implementing DRR management plans, projects, policies?
Designing or implementing coastal zone management plans, projects, policies?
How does your organization work with the national, local, state, and municipal authorities and the private
sector (please choose as necessary) on implementing the projects/programs?
What is the post-project implementation like? How do you factor in the community as a part of the program?
Please describe how your organization approaches the following situations when coordinating with other
ministries or agencies.
Process to reconcile conflicting interests, if any.
Process to make different goals of multiple agencies meet the same target.

3. Results and Discussion
This section will demonstrate the results both from national and regional level interviews through
email followed by the community focus group discussion.
3.1. National Policy and Regional Innitiative of Coastal Management in Indonesia
Poor people who live by coasts or rivers or on small islands are the most vulnerable group.
It is necessary to strengthen our work together with the National Planning and Development
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Agency and the Ministry of Environment and Forestry—also with the private sector and
think tanks (academia). —From an interview with a MMAF Officer
Before focusing on the results of exercising science-based policy in Kepulauan Seribu, this section
will demonstrate the general trends of the national and regional policy of coastal management in
Indonesia to identify the significance of the case within them. This section was based on policymaker
email-based interviews and policy documents analysis.
In the past two to three decades, the government of Indonesia has introduced several policies at
the national and district levels to introduce the practice of environmental and ecosystem conservation
(Figure 2). The early regulation underlined conservation and protection of the critical environment.
One of the pioneering legislations was law 5/1990. The law acts as an umbrella for the conservation
of living resources and their ecosystems. It was then followed by a Presidential Decree (2) focusing
on management of conservation areas from “post new order regime”, law no. 32/2009 (3) on
environmental protection, and law no. 41/2009 (4) on forestry. Later, the Ministry of Environment
Regulation no. 9/2011 on Strategic Environmental Assessment (KLHS) (5) was introduced.

Figure 2. Early policy related to environment and ecosystem conservation.

To note, the initial initiative regarding mangrove forest management was announced by the
Ministry of Fishery Affairs (former to MMAF) (1). It acknowledged the importance of maintaining
a green belt/open space along the coast. The requirements for the belt were approximately 400 m
width from the typical low-tide line. Later, the MoF delivered the Director-General for Forestry
Decree (3) and Circular (3) that standardized the green belt to be within 200 m width along the
coastline for mangrove forests. Those policies stated that the protection of coastlines aimed to prevent
coastal areas from activities that can potentially harm mangroves and coastal vegetation functions
for conservation. The decree sets standards at a minimum of 100 m from the spring tide on the land
(Circular 507/IVBPHH/1990) (Figure 3).

Figure 3. Policy related to mangrove forest management (initial policy).

To tackle continuous degradation of the coastal environment and related problems of disaster risk,
around US$80 million was provided by the Indonesian Government for the anti-coastal-erosion works
from 1996 to 2004, but it was only the case for Bali Island to protect valuable coastal tourism bases.
Indeed, the approach used gray infrastructures (ex. breakwaters, jetties, or revetments) that would
fuse functional design.
with aesthetic value, also combined with beach nourishment. It was successful to stop the coastal
erosion on the beaches of Sanur, Nusa Dua, and Tanjung Benoa, but was neither cost-effective nor
efficient. At low tide, land extended up to 300 m offshore and the areas exposed. Thus, it harmed
the grey infrastructure. Therefore, the government had to increase the budget every five years to
maintain it [39–41].
In the period after the 2004 Aceh Tsunami, the national government of Indonesia tried to
establish a green belt on the west coast of Banda Aceh, aiming to mitigate future natural hazards
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(the mangrove reforestation blueprint was substantially canceled, then finally the plan was itself
abolished, though looking in part successful not in Banda Aceh but in some part of Aceh Besar/Aceh
Besar [42]). The rehabilitation and reforestation of mangroves is part of the national policy movements
related to forest and land rehabilitation. The activity was led by funding development from the
International Tropical Timber Organization (ITTO) and Japan International Cooperation Agency (JICA).
The post-tsunami activity was considered as a pioneering project that linked the mangrove’s ecosystem
services to the disaster risk reduction in inter-ministry collaboration such as Ministry of Forestry (MoF),
Ministry of Home Affairs, Ministry of Marine Affairs and Fisheries, and many more. Furthermore,
the activities have expanded to other places all over Indonesia, ranging from Sumatra to Papua. We can
find that various activities were developed in community-based management and/or eco-tourism
(Table 5).
Table 5. Mangrove rehabilitation project of the post-Aceh Tsunami.
No.

Location

Activity

1

Sembilang National Park,
South Sumatra

2

North coast, Central Java
Province

3

South coast, Bali Province

•
•

Established mangrove information center
Promoting ecotourism related to the mangrove ecosystem

4

Teluk Bintuni, West Papua

•

Re-introduced green belt to support silvicultural system of mangrove forests

•

Integrating sustainable management and the use of the ecosystem as a
conservation area, green belt, and eco-tourism activity.

•

A combination of silvo-fisheries and introduction of ecosystem services to
reduce risk (erosion, sea level rise)
Maximizing sustainable silvo-fishery culture system to alleviate
socioeconomic prosperity amongst the coastal community.

•

At the ministerial level, 2014 was a milestone in managing marine resources and fisheries, and for
this purpose, law 1/2014 was enacted. The newly introduced law supplemented long-term national
development. MMAF is responsible for management of the coasts and small islands at the national
level. At the same time, the institution is also a part of a larger DRR joint activity. This activity included
DRR planning and coordination in inter-ministry strategic action. Law no. 1/2014 relates to the use of
coastal areas and small islands in the context of conservation of their environment for the combined
use of natural resources with fisheries, tourism, and DRR. Although significant regulations have been
enacted, awareness of mangrove’s ecosystem services was rather late.
3.2. An Attempt at Blending Space Management and Eco-DRR
In this section, the study will describe the present management of initiatives that are a blend of
space management, disaster risk reduction, and science-based policy initiatives. The biophysical
information derived from the scientific approach regarding coastal risk and the offer of green
approaches as mitigation was turned into policy and the Ministry of Marine and Fisheries Affairs
tailors the need to reduce the risk by including various sectors to manage the space.
The green approach has been defined in various ways by scholars. Mangrove planting as a part
of reforestation is a way of connecting green spaces that conserves their value and function while at
the same time benefiting human populations. The end goal is to sustain natural life and contribute to
social and economic generation [43–48]. The green approach is characterized by certain binding rules,
as follows: [49–51]
(1)
(2)
(3)

Replanting/reforestation in a mass amount
Enabling multi-functionality, such as providing benefits to people apart from conservation
Being a substitute and/or supplementing DRR hard infrastructure [24].
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It is nothing new for Kepulauan Seribu to have a pilot project related to coastal conservation.
In 1990, Kepulauan Seribu formerly was a subdistrict of North Jakarta that was designated as one
of the Marine Protected Areas (MPAs) under law no. 5/1990. As mentioned above, the goal is to
maintain the resources of the ecosystem as a tool to protect areas that are situated on the edge of
development due to depleted resources exacerbated by disaster risk. The MPA itself has ambitious
goals. The program declared a 10 million hectares policy by the end of 1994 and further widened it to
30 million hectares ins 2000 [18,52].
The MPAs Act converted 75% of the district into a designated national park (Kepulauan Seribu
Marine National /KSMNP). In 1999, KSMNP was placed under the control of the North Jakarta District
and managed under the authority of a subdistrict level (Kecamatan). Under subdistrict administration,
the park included two villages, Pulau Panggang and Pulau Kelapa, inside the KSMNP, and two
other villages, Pulau Tidunga and Pulau Untung Jawa, outside the KSMNP border [22]. Initially,
the local government of North Jakarta assigned Kepulauan Seribu three goals: (1) development of
tourism industry, (2) growth of fishermen livelihoods, and (3) conservation of coral reef, mangroves,
and the coast. Thus, six different land use types have been planned: (1) settlement, (2) tourist island,
(3) re-greening island, (4) natural park, (5) cultural heritage, and (6) select designation.
By the time law no. 32/2004 (regional autonomy law) replaced law no. 22/1999, there were
significant changes in marine and coastal management in Indonesia. This altered administration from
a centralistic to a decentralist approach. Before, there was no significant part played by the district and
subdistrict authorities, not to mention the local community linked to marine and coastal resources.
As a description of the present situation, the total number of inhabitants of Kepulauan Seribu
is 23,321 people with 5830 households, with the population density reaching 2680 people/km2
(BPS, 2016). Their main livelihood is fisheries. Due to their geographic location, farming is rarely an
option. There are 3894 people working in the fisheries sector, 1179 people in services, and 1087 in the
public sector (BPS, 2010). There are two types of fishermen in the area: the traditional type of fishermen
(“nelayan tangkap”) and the aquaculture fishermen. This typology of fisheries subsequently defines
the social status of the fishermen. The fishermen engaged in fish culture that focuses on grouper
(Aethaloperca rogaa) are seen as higher in social status, almost the same status as a fish middleman
(“pelele”). In the second rank is the fishermen engaged in seagrass aquaculture. Then, in the third rank,
is the traditional type of fishermen. The first two kinds of fishermen have to provide $1000 USD at
minimum for starting the business, while the daily income of the last group would not exceed $10 USD
per household. Owners of a homestay accommodations and grocery stores are also seen as persons of
higher status on the islands. These business owners have close relations to the tourism industry on
the islands.
Due to the progress of development, the mangroves in Kepulauan Seribu are threatened by
significant consumption pressures on coastal land use conversion, unsustainable practices of fishing,
and the inflow of waste water from human activities [19]. Changing land ownership on the islands
is also seen as an important contributor to mangrove loss. Mangroves on privately-owned islands
have been poorly managed because the owner is often a nonresident. In general, three types of land
ownership can be seen. In total, 60 islands are privately owned, 11 islands are used for residential areas,
and 39 islands belong to the local government. Some of the privately owned islands manage to keep
the mangrove intact [1], while the residential-use and government-owned islands are unable to avoid
rapid land conversion that diminishes the mangrove coverage. Since the early 1980s, land ownership
has been changed through buying and selling from/to outsiders. The residents frequently sell their
own land mainly to fund their pilgrimage/hajj or to buy new fishing tool supplies.
According to the feedback from the questionnaires with MMAF officers, the Indonesian
Government initiated the management of mangroves in Kepulauan Seribu in 1998 through
mangrove-tree planting. However, this first initiative was far from successful. The reason behind the
failure was the conventional planting method applied. High wind and storms swept planted seedlings
in significant numbers.
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In the beginning of 2002, a new planting method was introduced. It was named high-density
planting. The intention is to build natural nurseries of mangroves, resulting in encouragingly and
properly grown mangrove seedlings. This method is to plant close clumps of mangrove seedlings,
one clump consisting of 550 seedlings, with dense spacing of 50 seedlings long and 11 seedlings
wide (Figure 4). Although at that time this method was considered new and out-of-mainstream
planting, the method was a success. Thus, in 2004, MoF aspired to involve a wider segment of the
local community as a part of the activity.

Figure 4. Plot of participatory mangrove planting in Indonesia.

In 2005–2007, the initiative was adopted as a planting program of MoF. The national program
contributed to forest and land rehabilitation (GERHAN/G-RHL), targeting Kepulauan Seribu. Planting
mangroves was conducted in two stages. Each of the stages was a community-based activity, which
took three months for each stage to be accomplished:
(a)

(b)

First stage (planting): surveys on site, development of nursery, selecting seedlings, planting and
establishing a secure environment for the seedlings (installing protection from bamboo). In this
stage, community participation involved housewives putting sand as a seedling medium in a
plastic bag which was then a part of the nursery stage.
Second stage: maintenance and repairing. The community member role was to replace dead
seedlings to uphold the minimum number of seedlings in each clump. The activity continued up
to the roots to ensure they had firm gripping.

In ecosystem services related to tsunami risk reduction literature, it has been shown that
mangroves can perform the function of filtering suspended material and assimilating and dissolving
nutrients properly after one year of growing. In practice, it takes at minimum 10 years to grow
mangroves reaching a 500 m wide area of reforestation that will able to reduce a tsunami’s
hydrodynamic impact [53–55].
Mangrove planting and rehabilitation through the nationwide program of “Ayo Tanam Mangrove”
(Let’s Plant Mangrove) by the Ministry of Fisheries and Marine Affairs is in line with the Head
of District Program that aims at maximizing ecosystem services to alleviate poverty by the
tourism industry. The district government of Kepulauan Seribu provides two types of tourist
activities on weekends and weekdays: marine-based tourism and educational tourism, respectively.
For marine-based tourism, the activities include a visit to the area offshore from white sandy beaches
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to mangroves, and in educational tourism days, activities such as bird conservation and planting
mangroves is part of the attraction, both interrelated closely to each other around mangroves.
Therefore, maintaining mangroves properly is significant not only for environmental conservation but
also tourism.
The local government works together with the private sector through the CSR and tour agents.
For example, Pertamina (government oil company) and Toyota are targeting to plant 1.6 million trees
by the end of 2018. The location was North Java coast and East Kalimantan. The current project
has already reached 1 million trees. This project was handed to NGOs and local community-based
organizations to provide the seedlings. There is also a partnership with local tourist agencies and tourist
boat operators enlisted as middlemen in mangrove planting. The tour agent charges an additional
$1–2 USD for the tour cost. The funds from the CSR and tour operators help the community-based
organizations maintain the mangrove nurseries that pay as their side income.
In the field, the mangrove planting program is expecting community contribution towards
spatial inventories. This comprises human and economic assets, natural entities, and social scape [56].
It aims to distribute the power and skills in identifying respective institutions while at the same time
building a respective platform as a negotiation arena amongst stakeholders. The MMAF centrally
supervises all mangrove records along with the local government, which is then followed by the
development of transparent and accessible inventories [57]. Collaborative activity accomplished
between mangrove management stakeholders with local communities has created an intercession
situation that is supported by the district government and its regulations.
3.3. Challenges on the Ground
A mangrove afforestation project aimed to rehabilitate the shoreline was started in 2007 based
on law no. 27/2007, before law no. 1/2014 on Coastal and Small Island Management was
enacted. The community-based coastal afforestation on the north coast of Java (Semarang, Tegal)
and Bali received funding from numerous agencies (JICA, UNDP, NORAD, and The Netherlands).
It was regarded as a project with a multitude of stakeholders, including the national government,
local government, NGO, international agencies, private sector, and community members. Since the
beginning, the project’s emphasis was on community participation as its core activity. Engaging the
community to be part of the program was seen as a feasible alternative to centralized and bureaucratic
governance systems [58–62]. Since then, the project has used crowdfunding to expand its funding
scope to reduce vulnerability on the north coast of Java.
The government of Kepulauan Seribu aims to raise peoples’ awareness of lost mangroves that
have been experienced in Kepulauan Seribu through involving the local community and the tourists
using the platform from MMAF. The plantation, however, seems far from successful. Even after the
planting method was changed, approximately 40% of planted seeds were washed away by waves due
to poor management in the post-planting phase, in which the community was rarely engaged [63].
The authorities tend to claim that residents participate in the planting process as a community-based
mangrove management (CBMM) system and then claim success of the activity based on the fact that
the program has a community-involvement element.
The basis of CBMM is to be combined into a wider concept of community-based natural resource
management known as CBNRM. It is a concept that refers to rights, authorities, and responsibilities
from a decentralization perspective down to the local community as a partner in natural resource
management [64,65]. In practice, CBBM tries to advocate for the capacities of the local community’s
participation in completing the dynamic activities beyond resource identification. Further participation
is expected to drive the community in planning and implementing priorities and the utilization of
fitting technologies [66,67]. However, what has been found in the case of Kepulauan Seribu is that
the two concepts become rather distinctive from the general effort of CBNRM. The distinction lies in
the uniqueness of mangroves as an ecosystem in the context of nature–society relations, so that it is
necessary to continue looking after them not only in planting but also longer-term managing processes.
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In the geographical socioeconomic context of local–regional relations, the islands are under pressure
from metropolitan tourist development on the one hand and in focal places of coastal environmental
conservation on the other.
The CBMM actors in Kepulauan Seribu can be distinguished into three groups: the central and
local governments, private companies, and NGOs or the community. In Kepulauan Seribu, based on the
national goals for long-term recovery of the coastal area, the local government made the priority policy
of replanting mangroves, and the local government implemented the concrete program encouraging
the community to engage in such activities to restore the coastal ecosystem by community initiative
reforestation and to include public participation in restoring mangrove and coastal ecosystems.
However, this public participation is only in planting, and particularly for outside tourists, it could
be just in paying for some part of the cost. Thus, the concept of CBMM is applied to a countless number
of program, with the purpose of community involvement becoming to gather more and more citizens
for planting mangroves and not in managing their planting efforts.
Focusing on the interviews with the residents themselves in Kepulauan Seribu, the CBMM is likely
to be misunderstood and sometimes associated with a sense of community involvement. Furthermore,
most of the residents get little direct benefit and tend to feel alienated from the mangrove planting
initiative. In this area, both the private companies and the community people can freely participate in
mangrove plantation, and this means that both parties with different motivations are placed under
competition for utilization. The concept of the CBMM has become blurred, especially concerning its
significance for the local community. The community has so far derived no direct-use value out of the
mangroves for itself. At least from the interviews, the local people do not think that conservation of
mangroves could lead to reproduction of the pool of their common resources so that their livelihoods
would be dependent on it. As a matter of fact, only owners of the homestay accommodations and
tourist boats get the most benefit because of many tourist visits to the islands.
This problem is also related to how the program is managed. In many parts of the Indonesia,
engagement of the coastal community is limited to mostly one stage of the project cycle. Such advanced
stages, for example, allocation and project evaluation of their own territory, has rarely seen community
involvement. The discussion with the group revealed, in the study location, the most common practice
for the community people is to not participate in every stage, to not have a say in the decision-making
process of the program, but just in the first planting stage at the implementation level.
Meanwhile, for example in Untung Jawa, the planting contributors recognize the sense of
rehabilitation and the rehabilitation program. Study participants thought how their involvement
was only as an object rather than an actor of the project. Further, the constant and repetitive public
consultation and community meetings may result in fatigue, as the community are increasingly asked
to join in participatory processes that are likely less sustain. There is an increasing sense in the
community that their involvement does not afford them the capacity to affect decisions that touch their
daily lives [68–70]. In these circumstances, the participatory processes are regarded as ‘talking shops’,
creating uncertainty and postponement in decisive action. With current economic circumstances,
the community is focused more on how to gain earnings based on seeds nurseries for which they
responsible and having additional income by working as a planter to the program. It is hardly heard
that they are concerned about the future reforested mangroves.
To some extent, the local government is unsure of DRR activity involving ecosystem services.
The local government’s limited information often draws back their initiative. The unique local
biogeographic conditions are frequently neglected by the ministry. Decision makers are interested in
knowing the potential value of mangroves in reducing the size of a levee required to provide protection
during typical, moderate-strength storms.
3.4. Development Foci in Ecosystem-Based Disaster Risk
There is sometimes uncertainty in the mandates when it comes to Eco-DRR activities. The fact
that some activities are not undertaken by specific agencies because of geographical or thematic
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“boundaries” and conflicting mandates between laws from the central government can be a limitation
with respect to implementing Eco-DRR projects which require landscape approaches and are
interdisciplinary in nature. The current work flows are directed by the MMAF. They also act as
an inter-agency coordinator both in task distribution and financial flow. Academia provides the
expertise to formulate a science-based policy together with NGOs and bilateral donors. Some of the
activities are not specific to coastal areas but can cover coastal areas among other landscapes (Figure 5).
From Figure 5, it is also clear that there are overlaps in activities, notably regarding vulnerability
and risk assessments, which could provide an opportunity to generate some synergies instead of
duplication. This could also ultimately inform potential Eco-DRR activities when the variables of
ecosystems and the services are factored in. Many agencies also work on green belts and maximizing
ecosystem service projects. This could be an opportunity to build synergies to achieve restoration,
conservation, and Eco-DRR goals at wider scales.

Figure 5. Key institutional linkages facilitating the activities of the Eco-DRR in Indonesia (national
level). Arrows show coordination and dashed arrow shows financial flows; thicker lines indicate
stronger interactions.

Again, in a larger view, mangroves are grouped into a distinct environment. They inhabit the
area between dry land and shallow brackish water. Their distinctive character already introduces
complications to planning and management, both in ecosystem management and gaining ecosystem
services to serve DRR [5]. The complication lies in competing claims and overlapping interests in
the land, mangroves, and their products [40,71]. Their significant value creates tension and competition
among forest users and land developers.
Both sides feel that they are entitled to rights and entitled to claim and control access, within a
single institution apparatus or even further a privatization approach. Also, the tenure dynamic of the
mangrove ecosystem is somewhat delicate. As an example, passage for fishing boats is usually treated
as a common pool resource where mangrove harvesting is usually available for local fishers [72–74].
The difficulties in managing this ecosystem is reflected in government policy. Mangroves are seen as
relatively worthless [75–77]. Thus, policy and action plans in most cases have been late in coming,
yet its sustainability to strengthen DRR and supporting development of coastal community is likely to
be abandoned.

Sustainability 2018, 10, 1705

14 of 18

4. Conclusions
The idea of making use of ecosystems for disaster risk reduction (Eco-DRR) is rapidly growing.
The management of mangrove planting along the coastline as a space of contestation was undeniably
difficult to avoid. In the study area, it is argued that the restored mangrove forest management
and newly planted area currently have a limited mandate under the MMAF and cannot function
beyond the designated program boundaries. Yet, future initiatives should be scrutinized to ensure
they are promoting the actual community needs rather than community acceptance. Promoting
actual community needs and considering heterogeneous characteristic of the in situ community may
empower and at the same time significantly increase community resilience to coastal hazards [78].
In the political and policy realm, especially at the implementation level, there is ambiguity among
residents and private companies in the case of Kepulauan Seribu. It is most likely influenced by a lack
of knowledge, different levels of local awareness, as well as such internal factors as motivation, locus
of control, responsibilities, and priorities. The community is increasingly highlighted as a key actor,
with activities rarely followed up after the program finishes.
In the past 10 years, the Eco-DRR approach in coastal risk has involved approaches for reducing
the vulnerability of communities and ecosystems. Of the mangrove afforestation as part of Eco-DRR in
Indonesia, some have developed into healthy initiatives and at the same time serve social-economic
benefits to community. Some programs have been able to develop a strong collaborative approach in
multilevel and multiscale governance institutions as piloted by notable districts. Unfortunately, there
were some failed initiatives that took place, as the community failed to foster mangrove co-management
and authorities likely failed in building trust and program sustainability.
Alternative actors should play a more significant role and be able to improve their capacity to
work as partners with the ministry to attain the mandates. Considering such complex landscapes of
coastal settings, it is highly probable that stand-alone legislation will likely fail to address the problems.
Thus, better management must play a supporting role to carry that burden.
It seems to be a successful strategy to replant mangroves based on the national program combined
with the tourist industry involving the community, but nevertheless, this mechanism itself brings some
tokenism and growing competitions over the space, and eventually failure in long-term mangrove
management, overarching not only planting but also rehabilitation, leading to the incapacity of the local
community in socioeconomic terms. Therefore, the local social coordination between the government,
private and third sectors, and the community—ensuring inter-confidence among them—is necessary
to improve Eco-DRR initiatives concerning local environments.
In the larger scale, the governance system likely needs to shift its environmental conservation
from the centralist state to a decentralized manner, delegating the power to the civil society at the
local level. Some scholars have commented on how DRR, conservation, and development are likely
to be coupled, as the three activities have a common aim and all focus on attaining goals through
market mechanisms [79–82]. Market mechanism has a unique approach to addressing socio-economic
and environmental issues at the same time [83]. Mangrove forest in the coastal area owns public
goods dimension since they produce externalities as a result of exploitation. Its management is subject
to competing claims ranging from the local community that depend on the ecosystem existence for
their livelihood, the environment, and the private sector. The current mangrove planting activity
as a part of DRR add additional externalities into it. Community reliance on the mangrove forest
and its value to protect the coastal community from exacerbated climatic event needs to addressed
at the same time. Market mechanism instrument that complements DRR regulations may offer
an economically efficient push to socio-environmental protection, encourage sustainable growth,
and protect resources. For example, community-based payment model may also help limit community
discrimination and promote more comprehensive engagement with outside actors. Therefore, it is an
urgent need to factor economic incentives to the Eco-DRR activity delicately. It is to avoid a failure that
will have a detrimental effect on social concerns such as poverty alleviation in the long run.
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