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PREFACE
Environmental issue is a complex knowledge to be explored. I entered in Environmental
Engineering which was about natural science. I did struggle with the calculation, reactor, and
other chemical compounds. Then, entering in Wageningen University & Research gives me a
chance to find out my desire in environmental problem and how to solve by combining the
natural and social sciences. It is about how to adapt knowledge to society. I got the study case
about mangrove services in period 5. Since that time, I realize that I am being interested in
mangroves and ecosystem services. Looking at the context of mangrove services, in my home
country, most cities are located in coastal area. Besides, my hometown, Kendari, is a central
for the economic, transportation and regional governance activities in Southeast Sulawesi
Province. The mangroves are in several spots in coastal area. Unfortunately, it is pressured by
the human activities and coastal development.
I explored the information about the utilized mangrove services in Kendari and determined that
there are revitalisation projects, as the main problem faced by coastal management. I assumed
that mangrove would be disturbed by those interventions. I delivered my idea about this issue
to my supervisor, Dolf de Groot, and he appreciated my ideas. Conducting a fieldwork was
not easy even it was in my hometown. I needed to follow the tough bureaucracy and spent three
weeks to receive the research permission. But after that, people that I interviewed were very
nice to explain what they knew about the issues. I managed to talk with the fisherman and they
helped me to observe the coastal area from their boats.
Through this page, I would like to thank to Dolf, the only one supervisor for my thesis, for his
support, suggestions, comments, and given literatures. Every feedback from his is very
important to improve my knowledge and my thesis concept. Then, I would like to appreciate
all support for my family (Abah, Umi, Miftah and Mumut) and my friends. You are my support
systems. To Pak Zulkifli from Halu Oleo University, as my local supervisor, the suggestion for
my surveys was essential in data collection process. The last, for LPDP as the financial support,
there is no I could say than I will be back at ‘home’ to pay all the support with my contribution
for my country.

Wageningen,
March, 2019
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SUMMARY
Tropical coastal ecosystems are divided into three major types; mangrove, seagrass and coral
reefs. These ecosystems provide services to humans. Mangroves, for example, delivers not only
provisioning, cultural and nursery services but regulating services, such as carbon
sequestration, climate regulation and disturbance prevention. Unfortunately, coastal areas are
strategic locations for development areas. Cities as Dubai, Singapore and Hong Kong have
reclaimed land to expand their area. Consequently, some mangrove area are cleared to create
space for buildings and infrastructures.
This also occurs in Kendari, which is located in Southeast Sulawesi, Indonesia. Its government
stimulates urban expansion because of its strategic coastal location. Kendari has become the
main seaport for transportation and logistics. In 2012, the Kendari government designed the
Water Front Concept as part of the revitalisation project in Kendari Bay.
This thesis aims to assess the effect of this revitalization project on mangrove ecosystem
services in Kendari Bay. How this project affects mangrove ecosystem services is studied. The
focus is on the project’s main activities and their direct effects. The stakeholders, who manage
mangroves, are assessed and compared with the project’s societal impacts. The tesis should
result recommendation to more sustainability develop the city.
The project management, environmental impacts, ecosystem services, stakeholder involvement
and socioeconomic impact were analyzed. The mangroves and the project area were sampled,
109 local fishermen and other professionals were surveyed, eight expert stakeholder interviews
were conducted and the literature was reviewed to gather the necessary information, analyze
the fate of the mangrove ecosystem services under the revitalization project.
Five major activities were identified: (1) City expansion, including sediment dredging: (2)
Creating mooring spaces in northern Kendari Bay; (3) building the Al-Alam Floating Mosque;
(4) Creating water sports centre; and (5) building Bahteramas bridge. These projects provide
public space for people, which can be used to trade or tourism, and thus boosts economic
growth. This is achieved through land reclamation. Seven hectare of mangrove area was logged
to create access to the Al-Alam Floating Mosque. This had direct environmental impacts (twothirds of the respondents). Sedimentation was the main problem in Kendari Bay as it causes
siltation and affects the marine animals and the mangrove habitats. The materials to build
infrastructures contributed most to this sedimentation. During the interviews, the expert from
the university stated that high sedimentation rates could cover the mangrove’s roots and limit
the respiration process. This disturbs mangrove growth and can result in mangroves dieback.
The moving of heavy equipment and construction activities would also decrease environmental
quality. An air pollution model estimated that NO2 and CO emission will increase. The
respondents were mainly concerned about decreased air quality (36%), increase noise pollution
(42%) and water pollution (53%).
The Marine, Fisheries and Environmental and Forestry Departments are the provincial and
regional institutions that are concerned on the marine, fisheries, coastal and environmental
management. They design and create regulation for coastal and mangrove management. Then,
non-governmental actors (e.g. fishermen, local people, and NGO) were highly dependent on
the mangrove services.
Fish was the main provisioning services. Half of the respondents claimed that the quantity of
fish in Kendari Bay would decrease and the suitable fishing locations were moving further
8

away. The loss of 7-ha mangrove area decreased carbon sequestration by1269 ton. Besides, the
mangroves’ functions for coastal protection and nurseries would decline. On the other hand,
19% of the respondents enjoyed visiting the remaining mangroves since the government
persuaded their owners to better manage them for tourism purposes.
As the revitalization project should improve economic development, the surveys assessed
people’s opinions. Its advantges included the religious (34%), public space (44%), a better
management in the coastal area (17%) and others (6%). Socio-economically, such activities
could boost work opportunities (24%), promote business activities (27%) and increase incomes
(23%). According to the essential meaning of Kendari’s mangroves, recommendations, such
as the reforestation, clearer zones for coastal management, better communicate with relevant
stakeholders and increase peoples’ awareness.
In my thesis, different mangrove ecosystem services were identified. My thesis also provided
more qualitative data than quantitative data, but a triangulation method helped to improve data
interpretation. The social and natural knowledge were compared so the impacts of the different
activities and the meaning of mangroves for human could be determined. Hence, because the
revitalization project is still under construction the impacts could increase in the future.
I found that 7-ha of mangrove ecosystems were cleared to support the revitalization project.
This negatively affected ecosystem services such as carbon stocks, sedimen traps, coastal
barriers, nurseries and food resources. Sedimentation caused siltation in Kendari Bay and
stimulated fish migration. Also, sedimentation covered the mangroves respiration roots.
Kendari Bay is more threatened by coastal flooding in the rainy season, followed by a poorer
flood prevention by mangroves. Mangrove management was weak and needed more attention
from all stakeholders.
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CHAPTER 1: INTRODUCTION
1.1 BACKGROUND
Coastal ecosystems play a significant role in maintaining the environmental quality. There are
three main types of coastal ecosystems in Indonesia: mangroves, seagrass beds and coral reef
(Gladstone, 2009). The Millennium Ecosystem Assessment or MEA (2005), emphasises that
coastal ecosystems contribute many direct and indirect services with important economic
value. Different to other coastal ecosystem, mangroves provide not only provisioning services
such as a place for fish, shrimps and other fisheries productions, but also contribute more to
the regulating services by way of carbon sequestration, climate regulation and disturbance
prevention. According to Alongi (2012), mangroves supply 1% carbon sequestration in relation
to the world’s forests and a carbon sink of 14% for the global ocean.
Mangroves are defined as woody plants growing in the area between land and sea, specifically
in tropical and sub-tropical regions (Kathiresan and Bingham, 2001). The area typically
comprises high salinity, extreme tides, strong winds, high temperatures and mud which creates
a unique ecological environmental condition as a place for a variety of living organisms in
coastal areas (ibid.). Mangroves have an immense environmental value providing the organic
carbon that supplies to the global carbon cycle. Moreover, it preserves stabilisation in coastal
areas including water, mangrove forest yield and fisheries (Kathiresan and Bingham, 2001).
Unfortunately, because of human intervention, such as land reclamation, mangrove habitat is
being disturbed, damaged and even lost.
Land reclamation aims to create new land on oceans or rivers. Under the constitution of the
Republic of Indonesia, Article number 27, 2007, reclamation is an activity carried out by people
to encourage the benefits of land resources from an environmental and socio-economic
perspective by means of landfill and land drainage. The new land will be used for residential
areas, industry, businesses, tourist attractions and agri- or aquaculture. However, reclamation
projects not only generate a positive impact but also have a negative side, especially concerning
the coastal ecosystem such as mangrove habitat. The logging of mangrove trees, for example,
is required to provide more space for landfill programmes. Priyandes and Majid (2009),
identified that reclamation projects influence various aspects of the coastal ecosystem, for
instance the natural morphology, fisheries and other coastal organisms, cause sedimentation
and damage mangroves and coral reef. Moreover, they found that mangrove deforestation
increases flooding in coastal areas. Land reclamation activities in coastal areas have been
implemented in several countries like in Dubai, Singapore, Hong Kong and The Netherlands
and, is also occurring in Kendari, Southeast Sulawesi, Indonesia.

1.2 STUDY AREA
Kendari is the capital city of Southeast Sulawesi, Indonesia. Kendari covers a total area of 296
km2 (Jaya, 2013) divided into ten administrative districts; specifically, Mandonga, Baruga,
Puuwatu, Kadia, Wua-Wua, Poasia, Abeli, Kambu, Kendari and Kendari Barat (West Kendari).
The city of Kendari is located along Kendari Bay. The bay covers an area of around 29 km2
and it is a centre for tourism, transportation, fishing and shipping (Jaya, 2013). The mangrove
covers the coastline in Kendari. Unfortunately, the total mangrove area in Kendari Bay
experienced a decrease from 182 Ha in 2003 to 125 Ha in 2009 (ibid.) attributable to human
activity. Moreover, Jaya explained that based on the land cover map in 2003, the northern area
was dominated by residential areas, while the southern area was for fishponds and mangroves.
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In his study, Laremba (2014), found that the types of mangrove in Kendari were dominated by
Sonneratia alba and Rhizophora stylosa due to the environment, which is predominantly sandy
and muddy. Furthermore, several types of mangroves were identified along the bay, such as
Avicennia lanata, Bruguiera gymnrrhiza, Sonneratia caseolaris, and Avicennia alba (ibid.).

FIGURE 1 Map of Kendari, Southeast Sulawesi, Indonesia (source: sultansinindonesieblog.wordpress.com)

Since the activities in Kendari mainly focus on the coastal area, it pushed the government to
develop the infrastructure in this area. The revitalisation project in Kendari has been planned
since 2012 and aims to reduce the impact of sediment silting carried by the river (Marwanti
and Sa’dan, n.d). There are several projects and infrastructure which are being developed, for
instance Bahteramas Bridge that connects the Old Town “Kota Lama” in the north to Lapulu
District in the south, the Al-Alam Mosque which is located in the middle of the bay,
reclamation of the harbour, in addition to a recreation zone in the bay area (ibid.).

1.3 PROBLEM STATEMENT
The revitalisation project in Kendari is undertaking several activities which affect society and
the environment. Marwanti and Sa’dan (n.d), explain that there are five impact categories
pertaining to revitalization projects, including physical, biological, ecological, socio-economic
and cultural impacts. Physical impact covers changes in the function of hydro-oceanography,
erosion, sedimentation, increases the turbidity level and could create flooding. Moreover,
revitalization can alter the biological and ecological aspects and cause damage to mangrove
and coral reef habitats whilst reducing biodiversity. The socio-economic and cultural impacts
cover impacts on fish catches and are therefore linked to the income, particularly for those who
depend on fishing for their livelihood.
Revitalization projects are also related to the landfilling process (reclamation). This process is
a way to create more space by covering the coastline area with land. Damayanti, who is a
lecturer in Halu Oleo University, asserts that reclamation projects are creating the
sedimentation problem in Kendari Bay (Sultra Kini, 2015)1, which is causing a reduction in the
water quality for coastal organisms in Kendari Bay. Similarly, in 2012, a student organization,
1

“Reklamasi Justru Merusak Teluk Kendari, Reclamation tends to damage Kendari Bay”. (http://sultrakini.com, 2015)
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the Green Student Movement from Halu Oleo, conducted interviews with people to obtain their
opinions on Kendari’s the reclamation project. They undertook interviews with fishermen,
street vendors and other people who live in the bay area. The result showed that the people
were concerned about the impact of the reclamation project on their jobs and activities
(Alimuddin, 20122).
The mangroves in Kendari Bay have an essential meaning to provide the services. The
infrastructures along the coastal area negatively lead the impacts on this ecosystem. Since, the
information about mangroves ecosystem and revitalization project are limited, this study is
important to be conducted. This study will identify the current activities linked to the
revitalization projects. Mangroves services also will be analyzed. Then, the impacts from
projects to the environment and mangroves can be listed. The interviews from different
stakeholders and study literatures are important to dig deeply the information about the projects
and the mangroves services. This study aims to provide the mangroves services and the current
revitalization project in Kendari Bay that affects the impact to the mangroves. Besides, the
result of this study hopefully will be benefit for these interviewed stakeholders as the
information for better management in coastal area in Kendari.

1.4 PURPOSE OF STUDY
1.4.1 Objective
This thesis aims to assess the effect of the revitalisation project on the mangrove ecosystem
services in Kendari Bay, Southeast Sulawesi, Indonesia. The result of this research can be used
as information to make improvements in the revitalization project on the coastal area. These
improvements should balance the development of the city and the sustainability of the
mangroves.
1.4.2 Research Question
1. What are the main activities of the revitalization project in Kendari Bay?
2. What are the direct effects of these activities on the mangrove habitat?
3. Who are the important stakeholders in relation to the sustainability of mangrove
habitat?
4. What are the effects of the most important services according to the stakeholders in
Kendari?
5. What is the social impact of the revitalisation on the people in Kendari?
6. What recommendations can be passed to the local government to improve the
revitalisation project and mangrove habitat for people’s well-being?

1.5 OUTLINE
Chapter 1 describes the background and problem description happening in Kendari, the
problem statement, the objective and the research questions. Chapter 2 briefly provides the
used methodologies and technique data collections. Following chapters, started from Chapter
3 to Chapter 7 deliver the findings from the fieldwork, result of data analysis, and its
interpretation. These chapters will be linked to the answers to the research questions. In detail,
Chapter 3 will answer the information of revitalization projects, including the aims, time
management, and stakeholder involvement (RQ1). Chapter 4 informs about the current status
2

“The Investigation about Impact of Reclamation in Kendari Bay, Walhi gathered student Community”
(https://formuna.wordpress.com, 2012)
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and condition of mangrove in Kendari bay. Moreover, this chapter also will provide the current
identified services provided by mangrove (RQ4). Chapter 5 defines the stakeholders related to
the mangrove management in Kendari (RQ3). The governmental and non-governmental actors
are classified their legal power and interest on the mangrove habitat. In Chapter 6, the direct
impacts of the revitalisation projects are written and explained (RQ2). Chapter 7 brings
information about the effects of the projects on the mangrove services and socio-economic
aspect (RQ5). Then, Chapter 8 provides a discussion including the main message and finding
from this thesis, comparing with other studies, delivering the recommendation for mangrove
management and further research (RQ6). The last chapter concludes this study in general.
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CHAPTER 2: METHODOLOGY AND LITERATURE REVIEW
2.1 RESEARCH FRAMEWORK
To explore the problem and find out the answers to the research questions, different methods,
tools and knowledge were combined to gain a better understanding of the problem. Figure 2
illustrates the research framework for this study. This figure provides five methods were
applied in relation to this research. Moreover, the framework provided depicts the research
flow and the method employed to collect the data; specifically, 1) Project Management
Analysis, 2) Environmental Impact Assessment, 3) Stakeholder Analysis, 4) Ecosystem
Services Analysis, 5) Social Impact Assessment.

Figure 2 Research framework
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2.2 RESEARCH METHODS AND TOOLS
The data were collected from people who were in the tracking mangroves area, besides
revitalisation projects such as the Al-Alam Floating Mosque, in Abeli district because most
fishermen live there and in the northern area because this area is a tourism place and moreover,
as it is the location for business activities.
To answer the research questions, several methods were required.
I followed the guidelines for Integrated Ecosystem Services Assessment, published by de Groot
et al (2018). There were several steps and methods that needed to be applied in my research.
Firstly, I conducted the scoping prior to starting the assessment. The second step was to
determine the direct impact of the reclamation project. Subsequently, stakeholder involvement
was used to answer specific research questions, such as their interest, influence and viewpoint
regarding the revitalisation projects and mangrove habitat. Additionally, from the selected
stakeholders, I formulated the recommendations to produce a better scenario in order to support
the development of the city of Kendari and the mangrove habitat.

Figure 3 Research area (and survey)

2.2.1 Project Management Analysis
Several researchers highlight that project management includes various elements, such as
organisation, estimating cost, outlining a project plan, breakdown of the work, buying
materials, teamwork management and development, communication, risk assessment and
closing a construction project (Pheng, 2012). The purpose of project management is to evaluate
the planning, organisation and maintaining of a project so that it proceeds according to the
guidelines, vision and goal (ibid.). To conduct this management, several phases were followed,
15

including the starting process, planning process, execution process, monitoring and controlling
process, as well as the closing process. However, for this research, the project management
analysis only covered the execution process until the closing process, seeing as some of
reclamation projects in Kendari Bay have been implemented. Here, the project management
concentrated on the environmental influences because the infrastructure has an impact not only
for the short-term but also for the long-term. Likewise, construction of the infrastructure, for
instance, is linked to the geographical and ecological aspects.
In this project management analysis, firstly, I divided the required indicators to determine the
main activities with regards to the current reclamation projects, their locations, vision and goal,
time management and the related stakeholders. Interviews with the stakeholder Regional
Planning and Development Agency and the literature review were completed.
2.2.2 Environmental Impact Assessment
Environmental impact is described as the consequences of the environmental situation (Rau
and Wooten, 1986). Environmental Impact Assessment (EIA) is an anticipatory tool that is used
to establish the potential environmental impact of a project and formulate measures to be used
as recommendations to reduce the negative impacts (Canter, 2004; Jay et al., 2007). EIA
evaluates the consequences of an activity for the biogeophysical and social aspects, as well as
the environment, health and welfare (Wathern, 1988 in Ramanathan, 2001). The environmental
impact is categorised into two distinct potential impacts; positive and negative. Based on the
case study, this research not only identified the direct and indirect disadvantages of the
reclamation project but also the advantages because, the reclamation in Kendari Bay is being
implemented to support the development of the city. Thus, there are several positives to be
gained from this project. The literature review and project report were used to provide
information related to the reclamation activity. Moreover, I focused on the several sub-sections
with respect to environmental impact analysis; specifically, water quality impact analysis, as
well as analysis of the vegetation and wildlife.
The Environmental Impact Analysis Handbook (1986), states that to give an overview of the
changes to vegetation and wildlife, surveys concerning public opinion on these activities were
used to understand the environmental situation before and after the implementation of projects.
After determining the positive and negative impacts of the project and comparing the impacts,
I determined the effect of these projects on the mangrove ecosystem and the recommendations
were made for the decision-makers, especially the government.
2.2.3 Ecosystem Services Analysis
Ecosystem is described as a complex relationship between biotic (plants, animals and
microorganisms) and abiotic environments that are interacting as a function of unit (MEA,
2005). Ecosystem services are the benefit provided by the ecosystem. These benefits can be
enjoyed by people to support their well-being. The MEA (2005), classifies four different
services: provisioning, regulating, cultural and supporting services.
The Millennium Ecosystem Assessment is designed to evaluate the relationship between
changes in ecosystem services to human well-being. Specific elements are mentioned related
to indicators of well-being including security, basic materials for a good life, health, good social
relations, and freedom of choice and action (MEA, 2005).
Table 1 Mangrove ecosystem services (based on: Abeysinghe, 2010; Alongi, 2012; Barbier et al., 2008; Costanza et al., 1997;
de Groot et al., 2002; Mumby, 2006; vo et al., 2012)
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Type of Services

Definition
Provisioning

Raw material

Bark can be for timber, charcoal; leaves for roofs.

Food

As a living place for marine habitat such as shrimps and fish. Likewise, mangrove fruits
are a source of food and can be eaten.

Genetic resources

Unique genes or material for research purposes.

Medicinal resources

Use bark and leaves as a source of medicine

Ornamental resources

Use mangrove trees as ornaments.
Regulating

Carbon Sequestration

Produce substantial amounts of carbon which is stored in the soil and dead roots. It
contributes 14% of carbon sequestration for global oceans.

Climate regulation and prevention of damage

Coastal prevention from climate change, such as stabilising the sediment and reducing
coastal erosion.

Water regulation and water supply

Maintenance of the watershed to catch water in streams, lakes and aquifers and
hydrological cycle (Groot et al., 2002).

Nutrient regulation

Providing a nutrient cycle for organisms living in the mangrove habitat. For example:
Nitrogen fixation, N, P and other nutrients
Cultural

Aesthetic information
Recreation
Science and education

Mangroves can be used as a place to find inspiration and also for recreational purposes
such as ecotourism and mangrove tracking. Similarly, researchers can conduct their
experiments and research about mangroves.
Habitat/Supporting

Refugium function

Providing a suitable living space for wild plants and animals (especially marine
organisms) (de Groot, et al., 2002).

Providing a suitable environment for juvenile habitat
Nursery function

TEEB (The Economics of Ecosystems and Biodiversity) was used to recognise the economic
value of ecosystem services and biodiversity. TEEB divides the ecosystem services into four
types; namely provisioning, regulating, cultural and nursery services. To implement the TEEB
approach, several steps were followed (TEEB, 2010).
1. Identifying issues and assessing the services provided
2. Demonstrating values
3. Capturing values and finding solution

17

In this research, the ecosystem services analysis will be useful for identifying the services
provided by the mangrove in Kendari Bay. Table 1 provides the list of ecosystem services
provided by the mangrove habitat. It is grouped into four different classes; provisioning,
regulating, cultural and supporting/habitat services. These lists were used as guidelines to
identify the current ecosystem services after the reclamation projects are implemented in
Kendari Bay. To collect the appropriate data and information, interviews, observation and
questionnaires were employed as the data collection method.
2.2.4 Stakeholder Analysis and Involvement
Stakeholder analysis is a structured tool to identify the actors’ views when making decisions
based on their influences and interests (Schmeer, 2000). The stakeholder analysis matrix
provides information on selected actors, interest and power. In this research, each stakeholder
gave their view on the current project in Kendari Bay. Moreover, it was argued that their views
helped to formulate the recommendations for the mangrove management and reclamation
programme. Regarding the matrix, the figure describes the institutions’ legal powers. The
literature review and interviews were implemented to gain different points of views and the
benefit of these actors on the revitalisation project and its impact on the mangrove ecosystem.
In this research, several stakeholders were grouped. There were coastal community (fishermen
and people), government (Department of Marine and Fisheries, Environment, Forestry), NGO
(Mitra Bahari) and other institutions (Halu Oleo University - Faculty of Environment and
Forestry and Faculty of Marine and Fisheries).
2.2.5 Socioeconomic Impact Analysis
Socio-economic refers to the combination of social and economic aspects. Socio-economic
impact analysis can be implemented to analyse the impact of a project or activity on people by
examining their social and economic factors (Rau dan Wooten, 1986). This method of analysis
covers physical, social, aesthetic and economic environments.
The International Union for Conservation of Nature (IUNC, 2016), states that a Social Impact
Assessment (SIA) provides the methodology for data collection and assesses the impact via
data collection methods to gather the relevant information by using triangulation data
collection. Triangulation is described as the way to gather the data from different approaches
(Heale and Forbes, 2013). Triangulation can be applied using various theories, data sources and
collections, and investigation’s methods for one phenomenon. In this thesis, I collected the data
and information by implementing the interviews, surveys, observations, and study literatures.
Furthermore, in the identification step, SIA can determine the significant impacts generated by
projects.
In this research, four steps were followed to determine the socio-economic impact caused by
the revitalisation projects in Kendari, description of the socio-economic impact and the main
activities of the revitalisation project, identification of critical socio-economic factors,
determining changes in the socio-economic aspects and discussion on the implication of the
changes caused by the revitalisation project.
After I obtained data relating to the revitalisation projects main activities, I determined the
impact of these activities on the social and economic aspects relating to the people in Kendari.
Questionnaires and interviews were applied to determine the socio-economic impact on people
after the implementation of the revitalisation project.
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2.3 DATA COLLECTION AND ANALYSIS
To gather the data to answer the research questions, several data collection methods were
implemented. The primary data was obtained by way of interviews, observation and
questionnaires, while for the secondary data, I reviewed the governmental report related to the
revitalisation projects and mangrove habitat in Kendari Bay. Additionally, several literatures
were reviewed to support my report.
I have 6 research questions and 5 tools to answer it. Hence, several research questions were
grouped in terms of similar interests.
a) The main activities and the impacts (RQ1, RQ2 and RQ5)
This part covered the research questions related to the main activity in the revitalisation
project and the effect these projects have on the mangrove habitat. Owing to the limited
online information pertaining to the revitalisation project in Kendari Bay, I conducted
an interview with Regional Planning and Development Agency in Southeast Sulawesi
(RPDASS) as the responsible stakeholder in the development of the infrastructure. In
addition to the interview section, I undertook a literature review and examined the report
produced by this department. Similarly, I asked other stakeholders, such as Marine and
Fisheries Department and Environment and Forestry Department to provide further
information as regards the effect of reclamation projects on the mangrove forest.
b) The important stakeholders and recommendation (RQ3 and RQ6)
The stakeholders were selected based on their interest in the mangrove ecosystem
services. I tested the interview section with several stakeholders. Subsequently, the
transcript of the interviews were analysed to provide an understanding of their interest
and the influence that they had on the mangrove habitat. In the interview section, I also
asked about their ideas and recommendations to improve the sustainability of the
mangrove habitat and revitalisation projects.
c)

Effect on services (RQ4)
Concerning the impact of these reclamation implementations on the beneficial services,
interviews with several stakeholders such as Marine and Fisheries Department,
Environment and Forestry Department and an expert from Halu Oleo University were
arranged. Additionally, visual observation of the mangrove habitat and reclamation
project and a survey of a group of people helped to answer the research question about
ecosystem services.

To provide a brief understanding of the data collection method and data analysis, the following
parts are presented below:
a)

Literature review
The literature review was used to produce research information and an explanation in
relation to the topic. I was using this data collection method in the proposal phase. The
literature review also helped to understand the problem, to identify the study area, to
design the conceptual framework and formulate other data collection methods such as
interviews, observation and questionnaires. Moreover, I reviewed the report published
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on the EIA reclamation project in Kendari Bay. I had planned to ask Regional Planning
and Development Agency in Southeast Sulawesi for permission to conduct a review of
the report.
b)

Interviews
Whilst conducting the field research from October until November 2018, I conducted
interviews with six stakeholders to get their views about the revitalisation projects and
mangrove ecosystem services. I will read the literature such as newspaper to find out
who are the related actors to mangroves management and the revitalization projects. I
also will discuss the lists that I get with the expert from the university, Zulkifli, my local
supervisor. The list of questions was formulated based on their background which was
related to the research questions. Coding was used to analyse the interview transcripts.

c)

Observation
The observation sheet was applied to answer the research question about ecosystem
services from the mangrove. Observation took place in the revitalisation project and
mangrove habitat areas. I selected main areas to be observed, which were the same as
the survey areas.

d)

Survey/Questionnaire
People’s participation is necessary to provide a greater understanding in relation to their
opinions about the mangrove ecosystem and reclamation project. I selected the areas to
disseminate the questionnaires. I applied random sampling to several groups, for
instance fishermen, people and tourists.
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Table 2 Data collection methods

No

Research Question

Interview

Questionnaire

Observation

Literature
Review

1

Main activities of the
reclamation projects

X

2

Direct effect on the
mangrove

X

3

Stakeholder
involvement

X

4

Effect
on
the
beneficial services

X

X

X

5

Social impact of
reclamation on the
people

X

X

X

6

Recommendations

X

X

X

X

X

X

X

2.4 DATA MANAGEMENT PLAN
The data management plan (the DMP) is suitable for arranging and managing the data during
the thesis. I used the DMP as a guideline to maintain, analyse and store my data in this thesis.
There were three phases in my DMP; pre-field research, field research and data analysis and
post field research (Appendix 2.).
In the pre-field research, I prepared the research proposal, literature review, a list of questions
for the interviews, surveys and the observation sheet. In this phase, I completed my thesis
agreement and prepare the consent letter that I brought before interviewing the stakeholders.
Most of the data or documents were run in Microsoft Word and PDF.
The second phase was the field research and analysis stage. In this part, I collected the data
using the data collection method and relevant methods. When interviewing the stakeholders,
besides writing the answer, I recorded the interview process. Subsequently, the interviews were
written down and translated into English. It is similar to the result of the surveys, because I will
use Bahasa Indonesia. The completed questionnaires were translated into English before being
analysed them. Moreover, to record what I did in the research, I captured various activities,
such as the fishermen’s activities, reclamation projects and mangrove habitat. The file was
formatted in picture, video and sound recording. The file extensions were .doc, .spv,
.mp4/.mov, .jpg, and .mp3.
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The last phase was the post-field research. This phase covered my activities in the report and
calculation of my expenses whilst conducting my thesis. The data were saved in Microsoft
Word and Excel.
To back-up the data, I will regularly save it in my laptop (computer) and Google drive.
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CHAPTER 3: MANAGEMENT OF THE REVITALISATION PROJECT IN
KENDARI
3.1 OVERVIEW OF THE REVITALISATION PROJECTS
The revitalisation projects in Kendari aim to increase the value of physical and economic
aspects in Kendari Bay. The physical aspects are being developed in the short-term to bolster
the economic sector long-term. Kendari is located in the coastal area. Hence, in undertaking
the revitalisation programme there, it is important to conduct the Waterfront Development idea.
There are two specific designs pertaining to the revitalisation project; esplanade and causeway.
Esplanade is defined as the process to open a small area next to a water body such as a river or
beach. This area will be used as a walking area or public space. A causeway is a place for boats
to be moored.
Documentation relating to the Environmental Impact Analysis of the revitalisation project in
Kendari (2014) explained that there are four types of activities; (1) City arrangement, including
sediment dredging, (2) Mooring space for boats in the northern part of Kendari Bay, (3) AlAlam Floating Mosque, (4) Water Sports Centre.
There are three stages to implementing a revitalisation project in Indonesia based on the
documentation relating to Environmental Impact Analysis (EIA) in 2014. First, is the preconstruction stage. In this stage, the related stakeholders, the Public Work Office of Southeast
Sulawesi and several governmental institutions in Kendari, formulated a permit and licence
letter linked to the projects, such as permission to access roads, for construction work, operating
heavy equipment, using surface water, treating and managing toxic and hazardous material
waste and others. In addition, socialisation communicating the project to people can also be
completed in this stage. Certain stakeholders, for example Regional Planning and Development
Agency in Southeast Sulawesi, the regional government and public figures were invited to
discuss the projects. Hence, comments, criticisms and recommendations were taken into
account. Information concerning the projects was also disseminated via the online newspaper
Kendari Pos, on 2 June 2014.
The second stage is the construction stage. The document stated that 170 workers are necessary
to conduct the project. The workers include several positions with specific qualification, for
example project managers, site engineers, surveyors, quality and quantity engineers and
draftsmen. Next, because this is an infrastructure project, heavy equipment and materials are
required. Heavy equipment are required to support the projects, such as excavators, mixer
trucks, flatbed trucks, dump trucks, single acting drop hammers, cranes, concrete pumps,
concrete mixers, bar bartender, bar cutter, theodolites, a water pass, generators and others.
Regarding the material, stones are required for the foundations, concrete, cement, sand, etc.
These materials are supplied from outside Kendari, though the sediment and mud from the
dredging process are used for land reclamation in Kendari Bay.
The last stage is the operational stage. When the projects are completed, the next step is to
operate the programmes in the revitalisation project in accordance with its designation. For
instance, the Al-Alam Floating Mosque is used for people to practice their religion and
recreational purposes.
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3.2 CURRENT PROGRAMMES IN THE REVITALISATION PROJECT
3.2.1 City Arrangement, Sediment Dredging and The Causeway Area
Kendari Bay is the outlet for the rivers in Kendari and other regencies. The Wanggu, Kambu
and Mandonga rivers are large rivers in Kendari which carry the sediment. The average flow
discharged from the Wanggu River is 8649m3/sec, while the level of sediment concentration is
1731.5 mg/litres. Kambu River has an average flow of 0.605m3/sec with a sediment
concentration level of 1034.6 mg/litre. The Mandonga River transports 646.5 mg/litres of
sediment concentration and the average flow discharged is 0.187 m3/sec (Safiruddin, 2013);
0.0001-0.639 m/s (Ondara and Husrin, 2017). Kendari Bay is hardly affected by tidal currents,
which therefore enables the sediment from the river to settle quickly (Study of the revitalisation
in Kendari Bay, 2012). Consequently, siltation occurs. Figure 4 illustrates siltation condistion
in Kendari Bay.

Figure 4 Siltation in Kendari bay

Siltation is a serious problem in Kendari Bay. Iswandi (2003), explained that the siltation in
Kendari Bay reduces the economic value of the activities there. Moreover, he explained that
several activities are disrupted by the siltation, for instance activity in the harbour, fish catching
area, floating restaurants, rowing, education and the mangrove habitat.
To solve the siltation problem in Kendari, the government organised dredging of the sediment
using sludge boats. This task aimed to remove the sediment in order to make the waters deep
enough for ships to navigate, water sports, tourism, and to maintain the cleanliness of the water
(EIA of Revitalisation in Kendari Bay, 2014). The dredging process used a boat with a
hydraulic system to remove the sludge (Figure 5). Then, the sludge was transported to the Cek
Dam. This area around the Cek Dam will be used as a public space (esplanade), once the land
is reclaimed and revamped.
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Figure 5 plan of sediment dredging in Kendari bay
(EIA revitalisation project in Kendari bay, 2014)

Notes (Figure 5):
(1)
(2)
(3)
(4)

in-situ sedimentary suction
lifting dredge material to the surface
transferring to the check dam
area of landfill (esplanade)

Figure 6 Hydraulic boat for sediment dredging

The sediment dredging processes which begin with the survey tasks until the implementation
stage, follow the Indonesian Standard National (SNI) that can be clearly seen in Table 3.
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Table 3 Sediment dredging procedures

No

Description

SNI

Detail

1

Dredging procedure in estuary SNI
and beach area part 1: Survey the 2000
location and investigation.

19-6471.1- The procedure covers survey
and
investigation
requirements for dredging
activities of the river and
coastal estuaries completed
by boats.

2

Dredging procedure in estuary SNI
and beach area part 2: Consider 2000
the effect of the dredging.

19-6471.2- The procedure includes the
types and characteristics of
the dredging boat, its
advantages and disadvantages

3

Dredging procedure in the SNI
estuary and beach part 3: 2000
Equipment selection.

19-6471.3- The procedure includes the
characteristic dredging ship,
its
advantages
and
disadvantages,
the
instructions for selecting
dredgers along with the types
and methods used, mobilising
tools and financing.

4

Dredging procedure in the SNI
estuary and beach part 4: 2000
implementation and supervision.

19-6471.4- The
procedure
includes
dredging, maintenance, rock
dredging,
environmental
aspects, as well as measuring
the methods used.

This project, city arrangement and the sediment removed, will be managed under provincial
and regional (city) government. The provincial government manages an area covering 100
metres x 1200 metres area (in the blue boxes in Figure 7) starting from the Teratai Gas Station
heading west, while the regional government handles an area covering 100 metres x 1500
metres (in the red area in Figure 7) starting from Teratai Gas Station and heading east. The plan
for this project is illustrated in Figure 7. In the illustration, the orange box depicts the area that
requires dredging to remove the sediment.
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Figure 7 City Arrangement plan in northern Kendari bay
(source; EIA revitalisation project in Kendari bay, 2014)

Based on an interview with one of the stakeholders, the sediment dredging process had to be
stopped unfortunately because the workers found grenades in the sea, in the area around
Bahteramas Bridge. The workers were extremely concerned that they could be injured and/or
there would be fatalities if the work continued.
The mooring space is located in the northern part of Kendari Bay. This project not only aims
to provide places for fishermen to anchor their boats, but also will accommodate public areas
comprising an amusement park. Moreover, it is expected that the mooring space will attract
tourists visiting Kendari (Aksa, 20183).
There are several stages in the construction of the mooring space. The first stage is divided into
four zones with every zone separated by a sediment trap (dumping area). In this stage, the
sediment from the river and the bay was removed and became dumping material. The total
estimated causeway is roughly 2323 metres (EIA Revitalisation Project in Kendari, 2014).

3

“Kendari Government Build the Amusement Park in Causeway Area”. (https://zonasultra.com/pemkot-kendari-banguntaman-hiburan-di-areal-tambat- labuh.html, 2018)
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Figure 8 Cek dam and causeway plan (source; EIA of revitalisation in kendari bay, 2014)

3.2.2 Al-Alam Floating Mosque
Al-Alam Floating Mosque is located in the middle of Kendari Bay (Figure 9). The purpose of
this project is to provide a new landmark and new religious tourism attraction in Kendari.
The procedures for the Al-Alam Floating Mosque include installation of the foundations,
construction and access to the mosque. Based on the observation undertaken in the Al-Alam
Floating Mosque, construction of the mosque is complete. The mosque is used as a place of
worship and people who pray there not only come from Kendari but also from other regions
and even from other provinces. The mosque consists of two floors used for worship and a large
balcony. The ablution room, parking area and public area are still under construction. This
project was granted funding from the regional budget. There are two access points to reach the
mosque. Firstly, a 1.5 km road embankment which is located beside the Wanggu River. The
second embankment is still under construction. The second road is completed with a bridge to
facilitate the flow of sea water and is located in front of the regional hospital.
This mosque is not only a religious place it is also a tourism destination. I experienced during
the fieldwork that most people visit in the evening. Moreover, along the road embankment
some people sit and fish. This project aims to increase the value of tourism and the creative
economy as mentioned by The Public Works in Southeast Sulawesi, which states, “Now, the
mosque is becoming a tourism place. People are running, fishing and taking pictures there.
Some visitors are not from Kendari.”
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Figure 9 Location of Al-alam Floating Mosque

3.2.3 Kendari Water Sports Centre
Kendari Water Sports Centre is a public area used for activities like water sports, recreation,
trade and education. This area covers approximately 1 hectare and includes mangrove areas, a
Marina for water recreation, besides a public space and cafeteria. This projects design can be
seen on Figure 10.
Management of the development of this project involves several stakeholders such as the Public
Work Office, Tourism and Creative Economy Office and regional government. This project
started in 2015 by way of funding of approximately 3.5 billion rupiah provided from the
regional budget (interview in the online newspaper Kendari Pos, Imam, 19 October 2017)4.
Development of the Kendari Water Sports Centre began in 2015 but remains unfinished
because the government is focusing on the other projects, such as Al-Alam Floating Mosque
and Bahteramas Bridge.

4

Water Sport Southeast Sulawesi is projected to be finished in 2017. ( https://kendaripos.co.id/65402/water-sport-sultradiproyeksi-tuntas-akhir-tahun/, 2017)
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Figure 10 Grand design kendari water sports centre
(source; eia of the revitalisation project in kendari bay, 2014)

3.2.4 Bahteramas Bridge
Bahteramas Bridge is one of the revitalisation project programmes. Unfortunately, the study
regarding the impact assessment from this activity was not documented in the Revitalisation
Project EIA from 2014. The Bahteramas Bridge is roughly 1346 metres in length, 24 metres
wide and has a height of 24 metres above sea level (Iksan, 2016)5.

Figure 11 Construction of the bridge

This bridge that will connect Lapulu sub-district in the north and Abeli sub-district receives
financial support from the National Budget or roughly 750 billion. This project not only aims
to bridge two areas but also will contribute positively concerning the social and economic
aspects, particularly involving transportation, as it will increase the volume of distribution of
goods from north to south, intensify business activities and create new jobs for people in

5

“Project of Bahteramas Bridge”. (https://www.skyscrapercity.com/, 2016)
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Kendari (General Chief of Public Work Office in Southeast Sulawesi, La Ode Muhammad
Saidin, personal communication, 9 July 2015)6.
To operate this programme, the provincial government coordinates with several stakeholders,
for example central government, the Ministry of Public Works, Ministry of Transportation, PT
Pelindo and the Indonesian Navy. Additionally, PT. Nidya Karya and PT. PP Construction and
Investment are selected as the stakeholders implementing the bridge construction.
When I conducted the survey, the bridge had not been completed (Figure 11). To construct the
bridge, the area needs to clear especially for the road. Moreover, the land has been filled in.
Based on the information supplied by the board, it is estimated that the bridge will take two
years to gain the appropriate funding and 1095 days to complete. The delay in this construction
is because the government has concentrated on other projects, such as the Al-Alam Mosque
and sediment dredging.

6

“The Construction of Bahteramas Brigde.” (https://sultra.antaranews.com/berita/278606/pembangunan-jembatanbahteramas-teluk-kendari-terwujud , 2015)
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CHAPTER 4: CURRENT STATUS OF THE MANGROVES ECOSYSTEM AND
SERVICES IN KENDARI
4.1 MANGROVE DISTRIBUTION IN KENDARI BAY
Based on the interpretation of satellite imagery in 2018, it is calculated that the mangrove areas
in Kendari cover 127 ha. Figure 12 (detailed in Annex 8) illustrates the changes to the mangrove
areas in Kendari Bay starting from 1999 until 2018 when the revitalisation projects were
implemented. The selected years are based on the weather conditions when it was sunny and
there were no clouds to cover an object’s image. These interpretations of satellite imagery for
the mangroves are limited to the coastlines.
In 1999, the mangrove covered 98 ha. The area increased until 2014 when the total area
covering 134 ha. This mangrove area experienced a decline of roughly 7 ha in 2018. This
reduction was caused by human activities, an increase in the development of infrastructures
and the conversion of the mangroves into ponds (Boilo, 2015). These reasons for the destruction
of the mangroves in Kendari Bay will be explained in detail in Chapter 4.2.
The activities relating to the revitalisation projects also are depicted in the photo of the
mangrove in 2018. It can be noticed that the sediment traps and Al-Alam Floating Mosque are
drawn in purple boxes and brown in the middle of the sea and include the total areas. The main
road to the mosque cuts across the mangrove area at approximately 7 ha and is marked with a
red line. Moreover, the mangrove tracking regarding mangrove ecotourism is highlighted by
the dark brown line.

Figure 12 Mangrove changes from 1999 until 2018 using satellite imaginary

Interestingly, it was established during the fieldwork that virtually all of the mangroves in
Kendari have land certificates, which indicates that people own the mangrove areas and that
they have the right to manage their properties. Due to this, the government is confronted by
difficulties relating to managing the mangrove in Kendari.
32

Even though the mangrove in Kendari Bay is damaged (Mitra Bahari, personal interview,
2018), the area in front of the Claro Hotel is managed well (Marine and Fisheries Department
Southeast Sulawesi, personal interview, 2018). The Environmental and Forestry Office in
Kendari engages people who own the mangrove areas in front of the Claro Hotel to manage
that area for ecotourism. By doing so, it will hopefully increase the economic and ecological
value and people will take care of the mangrove ecosystem services in the future
(Environmental and Forestry Office in Kendari, personal interview, 2018). One of the solutions
to solving the mangrove problem is that related stakeholders have to include economic and
ecological estimations in mangrove management planning (Kusmana, 2013).
Rudin (2018), observed that there are four types of mangroves scattered throughout Kendari
Bay; specifically, Sonneratia alba, Rhizophora mucronata, Rhizophora apiculata and
Bruguiera gymnorrhiza. These types of mangroves determine the mangrove types based on the
relative density (RD), relative frequency (RFr), relative dominance (RDo) and important value
index (IVI) (Table 4). Sonneratia alba is the most common type found in Kendari Bay. This is
caused by the environmental conditions in this area containing higher sandy mud substrate.
Rhizophora tends to be found in mud substrate, sandy and rocky areas, while Bruguiera
gymnorrhiza grows in environmental conditions that are drier and consist of lower salinity.
During the fieldwork, some mangrove seeds were found stucked and growing in Al-Alam roads
and the downstream of Wanggu River where sedimentation was happened (Figure 13). Due to
the slow current (0.0001 m/s – 0.6 m/s) (Ondara and Husrin, 2017), not only sediment can settle
quickly but also mangrove seeds float and find a place to grow such as in a siltation and land
reclamation e.g Al-Alam Mosque area.
Table 4 Composition of mangrove types in Kendari bay

No

Names of Mangrove Types

RD (%)

RFr (%)

RDo (%)

IVI

1

Sonneratia alba

59

42

71

172

2

Rhizophora mucronata

16

25

18

59

3

Rhizophora apiculata

15

18

3

36

4

Bruguiera gymnorrhiza

10

15

8

33

Total

100

100

100

300
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Figure 13 (left) mangroves in downstream area, (right) mangroves along the roads

4.2 DESCRIPTION OF MANGROVE DESTRUCTION
The stakeholders interviewed in Kendari realise that mangroves bring the services required by
people, especially those who live in this city. Unfortunately, the condition of the mangroves in
Kendari nowadays is displaying significant destruction. Nybakken (1992) in Laremba (2014),
identified that both human and natural activities cause degradation of the mangroves.
Moreover, Nybakken gave examples of human activities, such as the conversion of the
mangrove areas into fish or shrimp ponds and logging to use mangrove wood, whereas the
destruction of the mangroves by a hurricane is classified as natural activity.
In this chapter, based on the fieldwork conducted, the pressure on the mangrove habitat will be
discussed in detail.
4.2.1 Fish ponds
Along the southern area of Kendari Bay, there are fish ponds that belong to the fishermen. The
fishermen are also guided by the Aquaculture Department, one of the sub-departments in the
Marine and Fisheries Agency in Kendari. This national institute teaches the fishers how to
cultivate the fish. Unfortunately, the main problem that they face concerning the fish is the
quality of the water.
“The soil contains lots of iron and nickel. This means that the surface
water flowing into the bay is not good for aquaculture. Besides, other pollutants
(from domestic activities) should be counted here. The fish can be alive but do
not grow bigger. So, many ponds are abandoned.” – Environmental and
Forestry Agency in Kendari.
Amriani et al. (2011), researched the concentration of heavy metals, especially Pb and Zn in
the water. It was identified that the heavy metals in Kendari Bay reached the threshold with the
highest at 0.018mg/L and 0.793 mg/L, while the limits for these heavy metals in the sea as
regards marine organisms are 0.008mg/l (Pb) and 0.05 mg/l (Zn) (Decree of Environmental
Ministry Number 51 the Year 2004 concerning the Water Quality Threshold).
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4.2.2 Land conversion
Several mangrove sites in Kendari Bay are under private ownership, which makes it
challenging for the government to manage in general. People who belong to those mangrove
areas have the right to use those mangroves, including selling to the government or the private
sector. During the fieldwork, several mangroves were cut down and created into restaurants
employing the mangrove concept, in addition to residential areas and roads. Figure 14 was the
cleared mangrove area beside mosque’s road. This area will be sold for the business purposes.

Figure 14 Clearance of mangrove area prior to being sold

As restaurants utilising the mangrove concept are a new trend to attract people, several of the
fish ponds changed their function to being eateries above these ponds. Specific landowners
choose to build floating gazebos as culinary places as the juveniles require considerable time
to become adult fish (Marine and Fisheries Agency in Kendari, personal interview, 2018).

4.3 MANGROVE ECOSYSTEM SERVICES IN KENDARI BAY
Figure 12 illustrates the condition of the mangrove during the last 19 years. The mangroves
increased, but after the revitalisation programme was implemented the mangrove area
decreased. This will undoubtedly affect the ecosystem services provided by the mangrove
habitat.
As one of the technique data collection implemented in this research, the questionnaires were
conducted for 85 non-fishermen and 24 fishermen (detail see Appendix 3 and 4) to determine
people opinion about the services that they get from the mangrove habitat. Figure 15 declares
the results. People do not use the mangroves parts for medicine, food resources, or for animal
feeding. Only one person both from non-fishermen and fishermen still utilizes mangroves for
charcoal and materials for home. Around 17 fishermen and 14 non-fishermen agree that
mangroves are a previous fishing zone. Especially for the fishermen, fishing zone is related
with their source of income. Different with fishermen, non-fishermen see the fishing zone is as
the place to do their hobby. Interestingly, none of fishermen noticed that mangroves can provide
carbon stocks, be managed as the ecotourism and education, and be place for other creatures.
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Figure 15 Mangrove services received by fishermen and non-fishermen

To give a simple description of the mangrove services in Kendari Bay, these services will be
grouped (Table 5) in the table, based on their type of services; provisioning, regulating, cultural
and habitat/supporting services. The selected main service types are based on TEEB 2010.
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TABLE 5 Ecosystem services from the mangroves in Kendari

No

Main Service Types

Species/Used Quality
Provisioning

1

Primarily only five Species ((chanos,
Moolgarda pedaraki, Sinagus spp,
Decapterus spp, Lutjanidae)

Food sources (fish)

Regulating
3

Climate regulation (Carbon sequestration)

23012 tonnes

4

Erosion prevention

It prevents the ponds and coastline
from high waves.

5

Water quality
trapping)

regulation

(Sediment 10860 ton ha-1 year-1 of sediment
captured
357810 tonnes year-1 of sediment in
wanggu
Rivers.
(Study
of
Revitalisation Project, 2012)
Cultural

6

Ecotourism

Tracking Mangroves Lahundape

7

Education

Several studies about people’s
perceptions of mangroves, ecosystem
in mangrove habitat and carbon
sequestration
Habitat/Supporting

8

Nursery

Providing spawning grounds

5.3.1 Provisioning services
Provisioning services are the direct services supported by the ecosystems. Here, the mangrove
supports the creatures living in the coastline area. Based on the questionnaires, interviews and
direct observation, people claimed that they could find fish in Kendari Bay. The observation
confirms that many people fish in several spots along the bay coastline for hobbies and domestic
consumption. The mangroves supports fishermen’ incomes.
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5.3.2 Regulating services
Mangrove are providing regulating services. There is no doubt that mangroves protect the
coastal area from disruption such as strong winds, high waves and the sediment barrier. In
Kendari, the mangrove protects the fishermen’s ponds from the erosion and high waves.
Moreover, the mangrove can protect the coastline (littoral area) from strong winds, waves, etc.
A further service provided is by means of a natural barrier. Thick mangrove forest can be found
in the Wanggu River area. This river carries tonnes of sediment from upstream in another region
such as Konawe. Here, the mangrove is beneficial as it helps to withstand the sedimentary rate.
“Mangroves prevent sedimentation flow from the rivers.” Environmental and Forestry Agency Kendari, 2018
A vital service provided by the mangrove is carbon sequestration. This is categorised in climate
regulation. Planting the mangroves can maintain the regional climate change. The carbon from
the mangroves will stabilise the atmosphere (Vo et al., 2012). Globally, this can be connected
to the mitigation action with regards to the impact of climate change such as the rise in sea
level.
5.3.3 Habitat or Supporting Services
The nursery service provided by the mangrove advances the juvenile’s habitat. As regards
aquaculture, people take the fish seed from the bay until now (Marine and Fisheries Agency
Kendari, personal interview, 2018). Besides, Kendari Bay is well managed as a nursery place
for mangrove seeds such as Rhizophora. Mitra Bahari as the local NGO which focuses on
mangrove conservation stated that they carry the mangrove seeds from Kendari Bay to other
places.
5.3.4 Cultural services
The mangrove are also relevant tourism, which can contribute to local people’s livelihood. In
Kendari, the Forestry and Environmental Agency engages the local people who own the
mangroves in front of the Clarion Hotel to make the area into a mangrove tourism spot known
as Lahundape Tracking Mangroves. This tourist attraction has 500 metres of wood tracking or
wooden bridges, a number of gazebos along the footpath and the tourists can enjoy the scenery
provided by the mangrove forest and the Al-Alam Floating Mosque.
Several fish ponds have also been designed for the restaurant. The land and fish pond owners
use the mangrove trees as the main attraction of their restaurant. Hence, the visitors not only
enjoy the food but also experience the mangrove scenery.
Cognitive development is another service from the mangrove. The mangrove ecosystem is used
as a source of education and research. Based on the interview with the experts from Halu Oleo
University, various students, particularly those from the Marine and Fisheries Department and
the Forestry and Environmental Department apply their knowledge to explore the mangrove
ecosystem. From the Marine and Fisheries Department, the majority of the student research is
related to the connection of the mangrove and fisheries habitat, while in the Forestry and
Environmental Department, the scholars focus on the estimation of carbon stock and changes
to land cover.
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CHAPTER 5: STAKEHOLDER IDENTIFICATION AND INVOLVEMENT
This chapter analyze the involved stakeholders in relation to the management of the mangrove
in Kendari Bay. From the fieldwork conducted, prominent stakeholders have been identified.

5.1 IDENTIFICATION OF THE STAKEHOLDERS
Analysis of the stakeholders is used in this research to obtain and investigate the qualitative
information from the linked actors in relation to the revitalisation and mangrove management
programme in Kendari Bay.
The relevant stakeholders in this case are the individuals, organizations and institutions which
have an interest and influence connected to the revitalization and the mangrove. To select the
stakeholders, literatures were reviewed. Before conducting the fieldwork, I discussed with Pak
Zulkifli about my thesis and the stakeholders I would interview. Also, I listed some
stakeholders. I searched the rule of stakeholders via online. The official websites about the
governmental organizations were checked. The first stakeholder I found was Marine and
Fisheries Department, I went to the office and discussed with the officer about my thesis.
During the discussion, the officer gave me some information about the related stakeholders to
revitalization project and mangroves management. Then, I came up with these relevant
stakeholders:
1.
2.
3.
4.
5.
6.
7.
8.

Public Works of Southeast Sulawesi
Marine and Fisheries Department of Southeast Sulawesi Province
Marine and Fisheries Department of Kendari
Environment and Forestry Department in Kendari
Experts from Halu Oleo University
Local People
Fishermen
NGOs (Mitra Bahari)

5.1.1 Provincial Public Works Southeast Sulawesi
Provincial Public Work in Southeast Sulawesi (PPWSS) is responsible for coordinating
managing and maintaining the programmes and infrastructure as regards these activities. In this
case, Provincial Public Work handles the revitalisation projects in Kendari Bay. This
organisation is supported by the Regional Planning and Development Agency in Southeast
Sulawesi (RPDASS).
5.1.2 Marine and Fisheries Department of Southeast Sulawesi Province
The Marine and Fisheries Department in Southeast Sulawesi (MFDSS) manages the
governance business in the marine and fisheries sector, focusing on the Southeast Sulawesi
area. This institution undertakes work on marine policy, community development, and
research. Therefore, the Marine and Fisheries Department collects the information relating to
fisheries production in 17 areas in south east Sulawesi. The data includes the number of boats,
and fishermen, plus fish, clams and other animals.
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5.1.3 Marine and Fisheries Department of Kendari
Like the MFDSS, the Marine and Fisheries Department in Kendari (MFDK) has the same
obligation but on a smaller scale, comprising the Kendari area. Moreover, MFDK also provide
the services to coach the local fishermen about managing the ponds, aquaculture system and
catching methods.
5.1.4 Environment and Forestry Department in Kendari
The Environment and Forestry Department in Kendari (EFDK) is an institution managed by
the Kendari government that administers regulation pertaining to the protection of the
environment and forestry. This organisation maintains the ecosystem services, natural
resources and environment regarding the sustainability aspect. In accordance with its vision
and mission, it seeks to develop an environmentally friendly city as the main concept. Hence,
Kendari can be a pleasant city providing comfort to the inhabitants. EFDK supervises the green
space in Kendari. Unfortunately, for the mangrove forest in Kendari Bay, it remains unclear
what institution is responsible for regulating this coastline ecosystem, based on Constitution
Number 4, which declares that regional governance has no right to manage in the bay area
(EFDK, personal interview, 2018). Moreover, it can be managed by provincial institutions.
5.1.5 Experts
The selected experts are from the University of Halu Oleo in Kendari. These experts have a
background relating to the mangroves and fisheries as the main provisioning services here. The
experts from the Environment and Forestry Faculty and the Marine and Fisheries Faculty were
included as the stakeholders. Both have an interest in the mangrove and revitalisation projects
as a source of knowledge and research. Their opinion in this case is crucial regarding their
recommendations for enhanced sustainable development in Kendari Bay.
5.1.6 Local People
Local people are the people living in Kendari. They enjoy using the infrastructures provided by
the governance and benefit from the mangrove services. Kendari is categorised as a small
capital city in Indonesia. This city is also a developing city and does not have many appealing
places to attract people to in comparison to Makassar city which has several historical and
modern tourism destinations. Hence, the government in Kendari is attempting to develop the
tourism concept and develop the infrastructure. Given that the main ecosystem in Kendari Bay
is mangroves, a number of revitalisation projects are combined with the mangrove concept such
as in Kendari Water Sports and Tracking Mangroves. Moreover, when the weather is good,
men sit and fish in several spots in dykes dotted along Kendari Bay.
5.1.7 Fishermen
The fishermen are dependent on marine production such as fish. Consequently, they are highly
affected by the source because their income is obtained from the fishing activity. They use this
natural source not only for catching fish but also to find and cultivate the fish seed from nature
to their own ponds. Likewise, the fishermen who do not have ponds usually fish on the edge of
the mangrove forest in Kendari Bay. Based on the conversation during the fieldwork, they
support the existence of the mangrove because it is easier netting fish there.
5.1.8 NGO
The role of the NGO is important to involve in the stakeholder analysis. The NGO which is
concerned about mangrove sustainability is required to encourage and guide local people to be
more aware and protect the mangrove habitat. Furthermore, the environmental NGOs can
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partner the government in mangrove rehabilitation projects and are capable of making
recommendations to the government and criticising the programme.
In this study, Mitra Bahari as the local NGO deals with the mangrove restoration. This NGO
has developed since 2012 and uses the concept of environmental improvement. Mitra Bahari
offers a programme in environmental governance and the development of coastal communities.
Concerning environmental improvement, it employs Kendari Bay as the germplasm for
mangrove seeds before planting them in another place.
Mitra Bahari tends to invite females in the coastal area rather than males to participate in the
mangrove planting programme because the men mostly work as the fishermen. They are
gathered in small groups and educated about mangrove conservation. This NGO delivers the
knowledge and guides them during the project implementation.

5.2 STAKEHOLDER’S PRIORITISATION
The stakeholders’ points of view both in their interest and influence on the mangrove
management in Kendari (Figure 16). The stakeholders are categorised into four different boxes
based on their characteristics. Quadrant A identifies the actors which have considerable legal
power and influence in the management of the mangrove. Quadrant B indicates the group of
stakeholders which have high interest but insufficient power to drive the mangrove restoration,
while Quadrant C shows the actors with a substantial amount of power, although they
unfortunately have little interest in mangrove conservation. Quadrant D, stands for the
institutions which have scant interest and power in the management of mangroves.

Figure 16 Stakeholder “power and interest” Analysis

Examining the degree of influence together with the interest in this case, the local people and
fishermen are extremely dependent on the mangrove management. The NGO and University
have more legal powers to be involved in the management of the mangrove rather than
fishermen and non-fishermen. Mitra Bahari is more concerned about the mangrove as it is a
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legal organisation. UHO still depends on mangroves because this ecosystem can be useful as
the information and knowledge resources. Likewise, these actors (Mitra Bahari and UHO) have
some activities which are linked to the rehabilitation of the mangroves.
The governmental organisations such as MFDSS, MFDK and EFDK have considerable power
to make a decision on mangrove management, seeing as they are also concerned about the
rehabilitation of the mangrove. An example is EFDK, which mentioned that they had sought to
get the owners of the mangrove area to cooperate in developing the Tracking Mangroves
Lahundape in front of the Clarion Hotel Kendari. This plan not only aims to preserve the
mangrove but also provides a new attraction in Kendari by employing the ecotourism concept.
In addition, MFDSS and MFDK see the mangrove as support for the fish and other sea
organisms in Kendari Bay. These two marine and fisheries institutions are also tasked with
maintain the ecosystem in coastal areas including mangroves.
In contrast, PPWSS does not have much interest in the management of the mangroves because
this institution is only involved in infrastructure and development programmes.
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CHAPTER 6: DIRECT ENVIRONMENTAL IMPACT
6.1 EIA OF THE REVITALISATION PROJECT IN KENDARI BAY
This chapter will describe the findings related to the second research question in this thesis;
What are the direct effects of these interventions on the mangrove habitat and the environment?
The Environmental Impact Assessment (EIA) prepared by the Revitalisation Project in Kendari
was documented in 2014. The Public Works Office in Southeast Sulawesi was responsible for
assessing the environmental impact of these actions in the revitalisation project. This
organisation consisted of several stakeholders that worked on the document, such as the
Forestry and Environment Agency, environmental consultants, project Consultants, experts
from Halu Oleo University, besides the Marine and Fisheries Agency and others.
The direct impacts of these interventions are not explicitly mentioned in the document (Figure
17). The revitalisation projects as stated in Chapter 3, have three specific stages. Preconstruction had no potential impact both on the mangrove habitat and the environment, while
the construction and operation stages comprise several inherent implications.

6.2 DIRECT IMPACT ON MANGROVE HABITAT
During the interview section, the Regional Development Agency discussed the immediate
impact of revitalisation activities. The interviewee explained that the mangroves were cut down
so that roads could be constructed for the mosque. Roughly 7 ha of the mangrove was cleared
besides Tripping Bridge and in front of the Abu Nawas Hospital for the road (Figure 18). An
expert from the Forestry Department, Halu Oleo University stated;
“Because of the reclamation activity, dredging, and high sedimentation,
many mangroves die indirectly because the particles cover their pores. In
addition, mangroves were cut down for access (to the mosque) - around 20-30
metres. If we check around Al-Alam (Mosque), there are old mangroves from
the 1970s. Of course, the ecological meaning of mangroves will disappear.” –
Expert, Halu Oleo University.

6.3 DIRECT IMPACT ON THE ENVIRONMENT
A further point that should be mentioned in the impact assessment is the environmental impact
owing to these actions. The EIA conducted for the Revitalisation Project classified the two
main impacts into geo-physics-chemistry and biology.
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Figure 17 Flow chart of the impact analysis relating to the revitalisation project in kendari (source: eia revitalisation projects revised)
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Figure 18 Mosque road

6.3.1 Geo-Physics-Chemistry
The resulting impact of the revitalisation activities are the increasing noise pollution and
sedimentation, the decreasing water and air quality, as well as the changing the sea flow pattern.
The increasing noise pollution is caused by the movement of heavy equipment and construction
materials. The sediment dredging process and the construction of the mosque, bridge and other
facilities count as sources of pollution. These activities in addition to the transportation create
the noise. When ships are mooring, the sound from the boats can result in noise pollution.
Sedimentation also has increased during the construction and will continue to do so whilst the
projects are being undertaken. The sediment is as a result of the chaotic construction waste and
materials. At the time of operation, it is predicted that the revitalisation projects will generate
sedimentation from the solid waste.
It is important to state that the construction and movement of transport reduce the quality of the
water and air. The deteriorating water quality is a further impact of the sedimentation from the
construction and operation of the projects. Moreover, lubricants and oil spills from these
activities and the ships pollute the water. Sediment dredging contributed to the source of the
contamination. During the fieldwork, it was established that the waste found at Al-Alam
Floating Mosque and Tracking Mangrove is directly associated with the visitors. The
wastewater from domestic activity should be counted as a pollutant too. Simultaneously, the
air quality will diminish during the implementation of the projects. The particles from the
construction stage, for example, the dumping activity for the parking area in Al-Alam Floating
Mosque. Hence, the dumping decreases the air quality, because there is dust and other particles.
Besides, the smoke from the heavy equipment, such as bulldozers, excavators and dump trucks,
causes air pollution. In the operating stage, air pollution is estimated from the vehicles.
The infrastructure, for instance, specifically the main road connecting the Al-Alam Floating
Mosque will change the sea flow pattern. Likewise, the existence of mooring spaces,
Bahteramas Bridge and the Water Sports Centre alter the pattern relating to the movement of
the sea. This issue is important to assess because it can be a problem regarding other
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environmental components like coastal flooding and the increasing sea level. The chief of the
NGO commented;
“So, the floods occur in the northern area of Kendari Bay annually. The
water does not flow from the surface but it appears from under the ground.
There is water pressure. It is also caused by the bay’s volume becoming
narrower at the same time the water’s volume is stable. So, the water tries to
flow. Particularly in the rainy season, the high tide leads to coastal flooding.”
– NGO, Mitra Bahari.
6.3.2 Biology (Animals and Plants)
The revitalisation influences the biology element. Two sub-points are mentioned in the EIA
report referring to the revitalisation in Kendari Bay; specifically, the impact on the mangrove
and fisheries. The meaning of mangroves is stated in Chapter 4.2. An additional biological
impact is the fisheries sector. This is a continued result of the reduction in the quality of the
environment, particularly from the sediment dredging and infrastructure construction.
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CHAPTER 7: IMPACT ON MANGROVE SERVICES
Chapter 7 will discuss RQ4 and RQ5 which are about the effect of the most important services
according to the stakeholders in Kendari and the social impacts delivered to people from the
revitalisation project. The questionnaires and interviews with related stakeholders were
conducted to gather the required information so as to answer these research questions.

7.1 IMPACT ON MANGROVE SERVICES
The revitalisation projects and development activities in Kendari Bay not only directly reveal
the impact on the mangrove services but also there are several precise and long-term influences
which require further consideration. The questionnaires reveal that that more than 50
respondents agree that the revitalisation has had and is having an impact on the mangrove
habitat. According to the interviews with the critical stakeholders, it is the fish in the
provisioning services that is being profoundly impacted upon by the revitalisation and other
activities being undertaken along Kendari Bay.
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Figure 19 People’s views about the impact of the revitalisation project on the mangrove habitat

In accordance with the gathered data, Table 6 clearly depicts the changes in the services
provided by the mangrove habitat. The selected services are from Chapter 4. These changes are
based on the baseline in 1999 prior to the implementation of the revitalisation projects and the
current condition in 2018. Hence, it offers a better comparison. The detail pertaining to this
information will be explained in the following sub-chapters.
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Table 6 Changes to the mangrove services in Kendari bay

1999 - 2014 (Before 2015 - 2018 (After the
the ‘Revitalisation’)
‘Revitalisation’)

No Main Service Types

Provisioning
1

Food sources (fish)

2

Raw materials (fuel wood, home
materials)
Regulating

3

Climate regulation
sequestration)

4

Erosion prevention

5

Water
quality
(Sediment trapping)

(Carbon

regulation
Cultural

6

Ecotourism

7

Education
Habitat/Supporting

8

Nursery
= increase;

= sharply increase;

=decrease;

= sharply decrease

8.1.1 Impact on Provisioning Services
The Marine and Fisheries Agency said that in the past, around the 1970s and 1980s, people
could catch Skipjack tuna (latin name Katsuwonus pelamis; known as cakalang in Bahasa) in
the middle of Kendari Bay. This type of fish only lives in the deep sea.
Nowadays, it is difficult to find cakalang and other fish are found decreasing in quantity and
size when they are caught in the middle of Kendari Bay (table 7). Besides, only the late larvae
and juveniles are commonly caught by people. The adult fish migrate to the deep sea which is
outside Kendari Bay, in the Banda Sea. They fish for personal consumption and as a hobby
(Marine and Fisheries Office Southeast Sulawesi).
The study conducted by Asriyana (2009), discovered that there are 44 species of fish in Kendari
Bay, though only 11 species are found in the mangrove area. These species were classified into
38 genera and 30 families. Additional research completed by Ode in 2011, determined 18
species of fish which are associated with the mangrove habitat and Kendari Bay. Interestingly,
the EIA document pertaining to the revitalisation project addressed seven important fish that
are being impacted on by these various projects (Appendix 8).
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Table 7 Found fish in Kendari bay

Latin Name

Local Name

Common Name

Siganus sp

Baronang

rabbit fish

Moolgarda pedaraki

Belanak

Greenback mullet

Decapterus spp

Lajang

mackerel

Lutjanidae

Kakap

Snapper

Katsuwonus pelamis

Cakalang

Skipjack tuna

Chanos chanos

Bandeng

Milkfish

Status

(migrates to deeper sea)

Moreover, people living in the coastal area use the mangrove trees for firewood. Based on the
study conducted by Witjaksono (2002), around 37% or 15 people answered that they still used
the mangrove to gather firewood. Nowadays, the utilisation of mangrove trees for firewood has
been abandoned. The result of the questionnaires confirms that the fishermen only share 1-2%
of the total mangrove services.
7.1.2 Impact on Regulating Services
The data relating to the mangrove areas are interpreted in Figure 12. The estimated carbon can
be calculated using the following equation:
Estimated biomass carbon = area (ha) . average carbon value per hectare (ton/ha) ……. eq (1)
Rudin (2018), devised the formula shown. The value of the average carbon is obtained from
the average of the Normalised Difference Vegetation Index (NDVI) value. Following Rudin’s
study, the average carbon value per hectare is 181 tonnes/ha. Subsequently, using Figure 12,
the estimated carbon in 2014 (before the implementation of the revitalisation work) was 24,281
tonnes. After the revitalisation, it is alleged that the carbon will be around 23,012 tonnes. Based
on this result, it is acknowledged that the carbon biomass losses owing to the revitalisation
projects and other development activities in Kendari Bay appropriated 1269 tonnes.
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Figure 20 Estimated above ground biomass carbon from the mangrove in Kendari bay

7.1.3 Impact on Cultural Services
There is still thick mangrove vegetation in Kendari Bay, particularly in the Wanggu River
estuary. This zone is a new destination place in Kendari that has to be visited. From the
questionnaires, it is apparent that people currently enjoy the mangrove as an ecotourism place.
Around 19% stated that they went to the Tracking Mangroves of Lahundape. There are two
principal reasons for visiting this place: for recreational and inspirational purposes. Compared
to the past, Witjaksono (2012), ascertained that only one person out of 40 respondents
acknowledged that mangroves could provide this type of service. This signifies that another
cultural service is a knowledge source. Regarding educational and research institution, the
existence of mangroves can be applied to several multi-disciplines. The Forest and
Environmental Faculty and Marine and Fisheries Faculty in Halu Oleo University use
mangroves as a topic for research. Additionally, other universities, such as Hasanuddin
University, Bogor Agricultural University and Gadjah Mada University have also published
theses and research concerning mangrove services and management.
7.1.4 Impact on Habitat/Supporting Services
In this study, the main provisioning service from the mangrove is linked to the meaning of
mangrove with regard to supporting habitat services. Based on the interviews, the stakeholders
emphasised that the ecological advantage from the mangrove is that it can be used as a spawning
ground for fish. Moreover, the mangrove can be the best place for juveniles to grow because
the nutrition they require can be found here.
Unfortunately, if there is destruction of the mangroves, it will undoubtedly have an impact on
this service. In Kendari, as mentioned previously, the main function of the mangrove is to
maintain the soil stabilisation and to act as a sediment trap. Owing to the reduction in the
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mangrove habitat, this function automatically will decline. Consequently, siltation occurs and
contributes a negative impact on the nursery services.

7.2 SOCIAL IMPACT OF THE REVITALISATION PROJECT
In the fieldwork, the questionnaires were applied to determine people’s opinions concerning
the social impacts of these revitalisation projects (detail see Appendix 5 and 6). The accepted
positive and negative social consequences will be discussed in this section.
7.2.1 Positive Consequences
From the surveys, the result shows that there are four main benefits from the revitalisation
projects (Figure 21). These advantages include providing a public space (48 people), a new
religious tourism place (37 people), the coastal area is better managed (18 people) and arranging
the area for small businesses such as stalls (6 people).
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Figure 21 Benefits from the revitalisation projects

From the other questions which were related to the opportunities, both positive and negative
relating to the projects, the result shows the same response (Figure 21). Most people agreed
that this project has contributed to providing a better infrastructure in Kendari. It is followed
by the opportunity for business actors to increase their profit and undoubtedly, will also provide
new jobs for people in Kendari.
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Figure 22 People’s perceptions of the opportunity gained from the revitalisation projects

The survey result is also supported by the interviews with the stakeholders. The stakeholders
said that the revitalisation project would increase the creative and economic sector, boost small
and local entrepreneurs, improve the tourism sector, as well as enhance the city’s layout with
public space in the coastal area.
7.2.1.1 I NCREASE WORK OPPORTUNITIES AND THE ECONOMY

In the EIA of the Revitalisation Project in 2014, it was explicitly stated that this project would
open up working opportunities, especially for the construction sector. Approximately 210
workers are needed in this programme, which started in 2015, up until the construction work is
completed. Appendix 8 reveals the projection of employment opportunities with and without
the revitalisation programme in Kendari Bay. The work opportunity percentage will increase
slightly because of these projects. It was estimated that the project only required two years for
construction. Hence, from 2015 until 2016, work opportunity would increase about 0.16%
(Appendix 8). This small percentage was caused by the work opportunity only limited in the
construction scope.
It should be noted that more than 50 respondents said that the revitalisation could provide a
chance to obtain work and open small creative private enterprises. During the fieldwork, several
temporary stalls were located in the area of the Al-Alam Floating Mosque (Figure 23), because
this project has been opened to the public. They sell several types of street food, snacks, and
praying clothes or Islamic clothes. I asked about their opinion related to the revitalisation
project in Kendari Bay. They answered that they are pleased because it provides them with
opportunities to sell their products.
Moreover, the buyers are not only the visitors but also some workers in the Al-Alam Floating
Mosque. The workers feel that it is excellent to find stalls when they are hungry, as the location
is more than one kilometre from the coastline and, also because the parking, public and selling
area at this mosque are still under construction, so it is not possible to find other options for
brunch.
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FIgure 23 Stalls at Al-alam Floating Mosque

7.2.1.2 P ROVIDING RELIGIOUS PLACES AND PUBLIC SPACE

New public areas will be provided for people at the Al-Alam Floating Mosque, Kendari Water
Sports Centre and beside the causeway. For example, Al-Alam Floating Mosque is a new spot
to have a gathering with friends and colleges (Figure 24). This new iconic landscape in the
middle of Kendari Bay can attract people from and outside of Kendari. People who visit AlAlam Floating Mosque not only can benefit religiously, but also, they enjoy the priceless
scenery (Figure 25).

Figure 24 Open space in front of Al-alam Floating Mosque
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Figure 25 People enjoying the scenery from the Al-alam road

7.2.1.3 W ELL MANAGED IN K ENDARI B AY

A further favourable impact from these revitalisation projects is the improved layout in the
capital city of Southeast Sulawesi. The sediment dredging itself, aims to preserve the bay in
Kendari. With this action, the depth of Kendari Bay is maintained. This linked to the
fishermen’s activities, which see Kendari Bay as their source of livelihood. Furthermore, this
sediment will be employed as material for the causeway in the northern area of Kendari Bay.
This zone is undoubtedly designed to meet the fishermen’s needs, especially for mooring their
ships. Consequently, the fishermen cannot anchor their boats carelessly. This plan will
indirectly aim to increase the value of the aesthetics and neatness of the city.
7.2.2 Negative Consequences
It is evident that these projects have several impacts on the social side. The stakeholders
outlined that their fishing zone is moving further away from the middle of the bay, less waste
management and the relocation of several stalls to a new area. Concerning the surveys (Figure
26.), it is apparent that specific concerns need to be considered in this chapter. These
considerations are connected to the environmental interest, traffic and reduction in fish caught
in Kendari Bay.
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Figure 26 People perceptions of the concerns associated with the revitalisation project

7.2.2.1 E NVIRONMENTAL C ONCERNS

Environmental concerns cover the siltation problem, water quality, saline intrusion, coastal
flooding and air pollution. Based on the questionnaires, people are only apprehensive about the
decreasing water quality in Kendari Bay. This is related to the revitalisation project and
domestic waste from human activities. The pollutants come from the application of liquid
ingredients which enter the water body. Moreover, water quality in Kendari Bay is influenced
by the sedimentation from the Wanggu River and human activities. Table 8 depicts the sediment
accumulation starting from 1960 until 2010. Regarding the infrastructure programme, actions
contributed 89% of the sedimentation, followed by erosion at around 9% and domestic waste
is a small portion regarding this problem. This fact can be valuable as the theoretical basis to
calculate the sedimentation in the future, given that the programme for developing the city of
Kendari will not be stopped in the revitalisation project. Alwi and Marwah (2015) estimated
the total sediment in Kendari bay was 760040m3/year. From this estimation, the prediction of
the sedimentation in Kendari bay can be illustrated in figure 27.
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Table 8 Sedimentation has occurred in Kendari bay from 1960 until 2010

No

Year

Bathymetry
(total sediment (m3))

1
2
3
4
5
6

1960
1992
1995
2000
2005
2010

1084286
34697143
37950000
41838333
49553367
55304767

Sediment
from
land
erosion (m3)
98468
2875892
3738328
4322731
4886591
5150182

Sediment from
Sediment from the infrastructure
waste (m3)
materials (m3)
21783
697066
762415
871332
980248
1089165

9664034
30849095
33741197
37028273
44142049
49292192

Source: Alwi dan Sinukaban, 2012.
8,E+07

sedimentation (m3)

7,E+07

7,E+07

6,E+07

6,E+07

20
10
20
11
20
12
20
13
20
14
20
15
20
16
20
17
20
18
20
19
20
20
20
21
20
22
20
23
20
24
20
25
20
26
20
27
20
28
20
29
20
30

5,E+07

Year

FIGURE 27 Prediction of sedimentation from 2010-2030

Roughly 70 people did not experience the water intrusion and coastal flooding. This was
because most people who completed the questionnaires were not living around the coastline
area.
While only 30 respondents agreed that revitalisation could lead to an increase in air pollution,
others said that the revitalisation would not make a contribution to decreasing the air quality. It
is the same with the water quality prediction in the operational stage. This prediction was
documented in the EIA Revitalisation Project using Gaussian Dispersion Model Line Source.
From the baseline, the projection concluded that from 2015 until 2023, CO concentration will
increase from 1902 up to 2426 µg/m3 and NO2 will be 93 until 119 µg/m3 (with the estimation
time covering 7am until 4pm) (detail see Appendix 10). These results are still under the air
quality standard (CO= 10.000µg/Nm3 for 24 hours; NO2 150µg/Nm3 for 24 hours).
7.2.2.2 T RAFFIC AND N OISE P OLLUTION

The noise comes from the activities that use vehicles in the construction and operational stages.
In the construction stage, it is primarily from the mobilisation of heavy equipment, such as
bulldozers and trucks, whereas in the operational phase, the noise is related to the visitors’
55

transport. When Al-Alam Floating Mosque, Kendari Water Sports Centre and causeway are
operating, there will be more vehicles heading to these locations.
The result from the questionnaires illustrates that the revitalisation activities do not cause traffic
and noise. The EIA relating to the revitalisation projects endeavoured to estimate the impact of
the vehicles on noise pollution. The result shows that from 2015 until 2023, the number of cars
in Kendari will increase, which in turn will create greater noise pollution. It is predicted that in
2023, the noise level will be 73dB. In addition, this also does not have a significant impact on
traffic.
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Figure 28 Correlation between total vehicle numbers and the noise level

7.2.2.3 R EDUCTION IN FISH C ATCHES

Almost 50 people answered that the revitalisation project decreases the amount of fish caught
in Kendari Bay. It is linked to the fact that the mangrove supports the ecology. Hence, people
are aware that the mangrove is place for fish that they can take directly from the mangrove
habitat. Likewise, the decreasing fish catch is not only caused by the reduction to the mangrove
habitat but also because of the decreasing water quality. More pollutants will disturb the marine
life. In addition, it is compounded by the sedimentation which contributes to the siltation. It is
the fishermen who will be affected the most as their income depends on the fishing activities.
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CHAPTER 8: DISCUSSIONS AND RECOMMENDATION
Mangroves deliver several services that can benefit for human well-being. These services can
be more beneficial when getting support with the favourable mangroves management. On the
other hand, the increasing development, especially in the coastal area, pressures the
environment including mangroves habitat. Coastal areas are the strategic location for tourism,
economic activities and exclusive residential area. In my study case, the government tries to
design Kendari with the Water Front Development concept, and this thesis, I investigated the
revitalization projects and mangroves services.
My study aims to assess the effect of the revitalization project on mangrove ecosystem services
in Kendari Bay. The research questions were answered by five research methods and four types
of data collections. This chapter will demonstrate the strengths and weakness of this thesis,
review the result, comparing the result with other studies and convey the recommendation for
the mangroves management and further studies.

8.1 STRENGTHS AND WEAKNESSES
There are five expected strengths of my study that will be discussed in detail in following
paragraphs.
Firstly, this study was completed by the methodological triangulation of the research. This
study is done not only using the literature review but also the interviews, questionnaires and
observation to get the complex needed information.
Secondly, this thesis provides more the information about revitalization project and it impacts
to mangroves. Gunawan and Sumarlam (2018) had implemented the concept of critical
discourse for analysis the polemic brought from revitalisation project in Kendari bay. They
examined the information about people perception, experts, and authorities in related on the
revitalisation project based on the online newspapers. Ode (2011) did a study to investigate the
associated fish biodiversity in mangroves habitat. Here, the fish can be classified as
provisioning service. Ode’s study also looked at the correlation between caught fish and
mangrove ecosystem.
Thirdly, this study tries to combine the natural and social aspect from the revitalisation project
and mangroves. Moreover, the natural aspect explains about the mangrove’s benefit on the
provisioning, regulating and nursery/supporting services. While in social aspect is well
described in the cultural services from the mangroves. In addition, this study also examined the
environmental impact from the revitalisation projects and its impact to the human livelihood.
Fourthly, compared to other studies, this thesis examined the four categorizes of provided
services from mangroves habitat in Kendari. Most literatures are only focused on the economic
valuation of the mangroves services such as Wahidin (2012) who determined the average of
economic value from 20-years old Soneratia alba was 10979 USD/hectare and La Baco (2017)
conducted a research about economic valuation from the mangroves ecotourism in Kendari,
this thesis research reveals and summarize the relevant information about the services from
various types of services and provide the simple illustration about the changes of mangroves
services before and after the programs of revitalisation have been implementing in Kendari bay.
The last, this study also proposes the policy recommendations for the coastal management from
the infrastructure and natural aspects. The desirable recommendations are formulated based on
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the stakeholders’ point of views during the interviews. The selected stakeholders are the actors
having the legal power, interest, and influence on mangroves and coastal management. While
the local people were more invited to deliver the input for better public facilities in Al-Alam
Floating Mosque, Mangroves tourism, and other tourism places in Kendari bay.
On another hand, it cannot be denied that some limitations are observed in this thesis research
which can effect to the result.
The first, this study mostly is conducted by qualitative research which is from the interviews
and observation. On the other hands, the quantitative is focused in the questionnaires’ result.
Besides, this study also does not explore the economic valuation from the identified services
because of the limited of provided information and data. As a result, there is no economic
valuation about mangroves services.
Secondly, during the fieldwork several uncertainties were found. In the beginning, it was
assumed that the government has been running the reclamation projects whereas they claimed
that the activities are the revitalization. Here, it arises the different meaning between
revitalization and reclamation. This also affects the interpretation of the project itself. Besides,
the planner of revitalization projects are the PPWSS, unfortunately due to the limited time, the
interview with this stakeholder was not arranged. While, the data and information regarding
this governmental organization was explored from the interview section with other
stakeholders.
Thirdly, the questionnaires were only spread to 85 non-fishermen and 24 fishermen. The sample
of population was not applied here due to the limited time. Also, during the fieldwork, it was
difficult to approach people per area. The questionnaires were applied in revitalisation projects
areas, mangroves tourism, fishermen, and another public area in along the Kendari bay. This
could give the impact on the result of questionnaires. Besides, some questions were not
answered by the stakeholders completely. For instance, Regional Planning and Development
of Southeast Sulawesi did not answer about the mangroves services because they only focus on
the development not on the mangrove conservation.
The last, all projects are still ongoing. Besides, some does not follow the EIA and the planning
document. This may lead increase the uncertainties of the impact in the future. For example,
the bridge that should be finished in 2018 but after observing the location, it was found that this
bridge is 50% of the construction phase.

8.2 DISCUSSION OF THE RESULT
In 2018, Gunawan and Sumarlam examined three types of activities in the revitalisation project.
These were Al-Alam Mosque, Bahteramas bridge, and the docking area for anchoring
fishermen’s ships. The information of their study was collected from the online newspaper.
They analysed the provided articles and interpreted the text to find out the main message of the
reclamation from different stakeholders’ views such as from the government, public and
experts. While in my study, by conducting the literature reviews and the interviews, five
activities were identified; (1) City arrangement, including sediment dredging, (2) Mooring
space for boats in the northern part of Kendari Bay, (3) Al-Alam Floating Mosque, (4) Water
Sports Centre, and (5) Bahteramas bridge. The information about the revitalisation project is
still limited to be accessed, and this causes the different perception about the meaning of
revitalisation and reclamation and what plans are offered. During the survey, I observed that
the fishermen and non-fishermen only knew that the government is setting up to build the Al58

Alam Mosque and Bahteramas bridge, however, they did not understand that these activities
are part of revitalisation projects. In addition, the incomplete information on the EIA document
of this project might lead to the misunderstanding of what precisely the Revitalisation project
is. For example, instead of using the word of reclamation, the government put revitalisation
whereas these words have an opposite meaning. Then, only four projects were mentioned in
the EIA Revitalisation Projects. The data about Bahteramas bridge was not described.
From what I observed in fieldwork, the mangrove was cleared at 7 ha for constructing the access
to the Al-Alam Mosque. The process of clearance and dumping were categorised as land
reclamation. Alwi and Sinukaban (2012) mentioned obviously that there were three sources of
sedimentation; from domestic waste, materials of the infrastructure and the erosion in upstream.
Briefly, the materials from development activities contributed 89%. Hence, with 7 ha of
mangroves area, around 1269tonnes of carbon are lost. In the interview section, the expert
explained that the particles from sedimentation could cover the mangrove’s breathing roots.
The mangrove will lose the respiration function which can disturb its growth. This statement is
supported by the study conducted by Lee et al. (1996) in Singapore. He identified the mangrove
condition that grew close to the reclamation site. Most of Sonneratia alba and Avicenna spp.
were found moribund state or death. The sediment covered the pores on breathing roots which
leads the less oxygen intake to the trees. Hence, this study gave the overview that sediment
deposition may lead to mangrove losses.
Witjaksono (2002) studied the financial analysis from the mangrove in Kendari bay and land
conversion from mangrove to other agri- and aquaculture activities. His study showed that
around 75% of the respondent used mangrove for raw materials and food source, and the rest
(at 25%) hoped mangrove could be used for ponds, cocoa, coconut, cashew farming. I did not
do the economic valuation since the information about it was limited especially regarding to
provisioning services and cultural services, and people only fished at Kendari bay for hobby
and domestic consumption. Barbier (2011) found three main ecological services from
mangroves in Thailand. They were (1) direct uses services such as raw materials, honey, resins,
crabs, and shellfish; (2) the nursery services; (3) meaning of coastal barriers for extreme events
such as typhoons and tsunamis. Whereas, in my study, I identified eight services that were
grouped into four types of services. Compared to Witjaksono’s and Barbier study, people used
to take raw material from mangroves, while in my research only 2 of 109 people (from nonfishermen and fishers) utilised mangrove’s tree for raw materials. Also, the cultural service of
mangrove is increasing because many spots in the coastal area are combined with mangroves
concept such as tracking mangrove, mangrove restaurant, and Kendari Water Sports which
provides mangrove recreation area. Similar to Barbier, people in Kendari saw mangrove as the
coastline protection from erosion. From the interviews, it was found that mangroves provided
many benefits for supporting human well-being such as nursery place, food sources, erosion
and waves protection, carbon stocks, sediment trap, and recreational function.
Lastly, Rönnbäck et al. (2007) found that a weak policy could influence mangrove
management. By the weak legal power, it led to the mangroves deforestation and be converted
to other purposes such as business. This is also experienced in Kendari, because unclear zoning
in the coastal area, some areas of mangrove were identified under the ownership by local
people. On the one hand, the government understand that mangrove is an essential ecosystem.
On the other hand, the land certificates owned by people is the barrier for the government to
construct the regulation.
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8.3 RECOMMENDATIONS
Mangrove is crucial ecosystem to be protected in coastal area. This study already well explains
about the identified services in Kendari bay. It is known that the coastal development might
lead severe impacts on the environment and the ecosystem services. Besides, this thesis has
several limitations, hence the recommendation for further researches is given below.
8.3.1 Recommendations for mangrove management
During the fieldwork, the interviews with relevant stakeholder were done. This section talks
about the recommendation for improving mangroves management. Besides, this is also related
with chapter 9 that answers the RQ6.
8.3.1.1 Rehabilitation program
Rehabilitation is essential for mangroves management. Based on the interviews with the experts
from local university, the reforestation has been conducted by the students. This restoration
program can replace the mangroves losses because of the human disturbances. Besides, the
types of mangroves need to be considered regarding to the function of mangroves itself for
human well-being. For example, Rhizophora sp. is used for sediment trap. The mangrove
zonation and regulation are important to be included in the restoration program. Then, this
program could be combined with the Revitalisation Projects such as the mangroves are planted
around Al-Alam Mosque.
8.3.1.2 Clear boundaries in coastal zones
It was mentioned by the EFDK that zoning is important regarding to the coastal management.
By zoning, it will be clear state that protected area needs to be maintain by monitoring and
reforestation activities, while for the tourism purposes, the tourism management need to be
combined with the natural management. For example, in Lahundape Tracking Mangroves, the
government not only needs to formulate the tourism concept to attract people, but also arranges
the regulation for maintaining the ecosystem and environment such as preserving the
cleanliness in nature-based tourism, setting the nature proportion more that cutting the green
area for building the infrastructures.
8.3.1.3 Establish the cooperation with several stakeholders
In policy making phase, it is necessary to invite other related stakeholders. Not only from the
governance institution, but also local people, fishermen, and NGO are important to be asked
their suggestions. The formulated policies and plans with different views can cover all actor’s
needs. Moreover, implementing direct and continuous cooperation between all stakeholders are
important. Here, the government embraces all stakeholder to participate and monitor the
actions.
8.3.1.4 Increasing the people’s awareness about the meaning of ecosystem
and the environment
Fishermen and non-fishermen need to understand the meaning of mangrove and its services to
support human well-being. Here, role of government, NGO, and the educational institution is
crucial. By education if the advantages of mangroves, it is expected that people will more aware
and take a part to protect the environment.
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8.3.2 Recommendations for Further Studies
Firstly, it is better to conduct the experiment to examine the current condition especially for the
water quality and the number of caught fish in Kendari bay. Secondly, the economic valuation
is important to be assessed. By conducting the valuation of services, it is expected to give more
detail information about the mangrove services for human well-being in long-term both direct
and indirect uses in economic perspectives. The last, sampling for questionnaires might be
important because it will provide the representative information from the respondents.
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CHAPTER 9: CONCLUSIONS
The findings related to the research questions will be summarized in this chapter.
1)

The main activities related to the revitalisation project in Kendari Bay (RQ1)

Based on the fieldwork and the literature review from the EIA of Revitalisation project in
Kendari, there are four implemented projects including (1) sediment dredging and causeway
for city arrangement. This project aims to reduce the siltation problem. Then, provincial and
regional had responsibility for the management. Unfortunately, this project is stopped because
of the grenade issue in the sea; (2) Al-Alam Floating Mosque. To provide a new landscape with
a religious concept, the government planned the floating mosque in the middle of the Kendari
bay. This project is almost completed, only the parking area is under construction; (3) Kendari
Water Sports Center. This site purposes a public space that can be used for recreation, sport,
and educational activity. This project is unfinished because the government focuses on other
projects; (4) Bahteramas bridge. This is not documented on the EIA revitalisation report. The
information about this bridge was gained from the interview with PPWSS. The bridge purposes
to connect the northern (Lapulu) and southern area (Abeli). This project was expected to be
finished in 2018. Unfortunately, it takes more time from planning.
2)

The direct effects of these activities on the mangrove habitat and the
environment (RQ2)

The revitalisation projects have considerable effect on the mangrove habitat and the
environment. From the survey, 67% respondents agreed that these projects impact on the
mangrove habitat. The mangrove cover showed an increasing trend from 98 in 1999 ha and
reached a highest in 2014 which was at 134 ha. Then, in after 2014 until 2018, total area for
mangrove experienced a decline. During that periode, the revitalisation projects had been
implementing. The mangrove was logged around 7 ha for the main road to the mosque. 33% of
fishermen and 35% of non-fishermen considered that the condition of mangrove in Kendari bay
are still good, but still, it needs the appropriate management. From the interview sections,
experts from university and from the EFDK said that they face a challenge to maintain the
mangrove since mangrove’s areas have already owned by local people. This is proven by the
land certificate.
During the fieldwork, I found that the main problem faced by the coastal ecosystem in Kendari
bay is the sedimentation. From the document of Revitalisation Project, it was mentioned that
the infrastructure activity contributed around 49,292,192 m3 in 2012. This number was higher
compared to the sediment from waste (1,089,165 m3) and from land erosion (5,150,182 m3).
This sedimentation also brings the impact on the mangrove habitat. UHO expert described that
the sediment particles can covers the mangrove’s breathing pores. This statement is supported
by Lee et al. (1996), he studied the reclamation project impact on the mangroves in Singapore.
The findings showed that the sediment from reclamation might cover the mangrove’s
pneumatophore roots.
The environment concern also needs to be considered. Gaussian Dispersion Model Line Source
expected an increasing of air pollution from 2015 to 2023. Indeed, the result showed that CO
concentration will rise from 1902 up to 2426µg/m3 whereas NO2 is going up from 93 until
119µg/m3. While, non-fishermen said that the activities, from the mobility of heavy equipment
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and the construction activities, and sedimentation from the construction materials, can decrease
air quality (36%), increase noise pollution (42%), and the water pollution will increase (53%).
3)

The important stakeholders in relation to the sustainability of the mangrove
habitat (RQ3)

Several stakeholders with capability in mangroves management were identified. They were
selected based on their interest and the legal power to implement the mangrove restoration
action. They were MFDSS, MFDK, and EFDK which are the provincial and regional institution
concerned on the marine, fisheries, coastal and environmental management. These stakeholders
play a role in formulating the policy. Then, the fishermen, non-fishermen, NGO and UHO are
expected as the stakeholders will act and be involved in the mangrove program since these
stakeholders have high independency on the mangrove’s services.
4)

The effects of the most important services according to the stakeholders
in Kendari (RQ4)

During the interviews and the surveys, the stakeholders mentioned that the revitalisation might
influence the provided services from mangroves. The impacts are short- and long-term are
explained in chapter 7. Fish, as the food source from mangrove habitat, decreases in quantity,
and the fishing zone is getting far in deeper sea (50% of fishermen). Still 11% of non-fishermen
caught fish in mangrove’s zone for hobby. The carbon stock lost at 1269 ton due to the clearance
7 ha of mangrove area. Mangrove’s function as erosion prevention is declined. Hence the
coastal flooding occurs in the rainy season. Interestingly, the stakeholders agree that nowadays
people (19%) saw mangrove as the tourism place compared to Witjaksono’s study in 2012, he
only found 3% of his respondents went to mangrove area for recreational purposes. The
increasing of value in cultural services was influenced by the public green concept that
government is trying to build, for instance in Kendari Water Sport City, the idea is not only to
provide a public space for people but combined with the mangrove recreational spot.
5)

The social impact of the revitalisation on the people in Kendari (RQ5)

There are social impacts of the revitalisation projects. Positive impacts included providing the
religious tourism concept (34%), public space (44%), great arrangement in the coastal area
(17%), and opportunity for arranging small stalls business (6%). The projects deliver more
benefit in socio-economic sectors such as improving the work chance (24%), boosting in
business activity (27%), and increasing the income (23%). During the construction of the
projects, the work opportunity is increasing at 0.16%. This statement also was supported by
MFDSS, EFDK, experts from UHO, they said that the project’s ideas is to provide the better
arrangement in coastal area aiming to improve the green space with mangrove recreational
concept and also to stimulate the small business growth.
6)

Recommendations can be given to the local government to improve the
revitalisation projects and mangrove habitat for people’s well-being (RQ6)

The recommendation is provided for the local government to improve coastal and
environmental management and development. The feasible recommendations were formulated
from the discussion in the interview section with the relevant stakeholders. These suggestions
are:
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a)

The rehabilitation programme
The mangrove conservation needs to be formulated in coastal management.
Hopefully, this programme would not only be implemented by the government, but
also other stakeholders such as from NGO, fishermen, local people, and from the
educational institution will take a role to be involved in this restoration program.
b) Clear boundaries in coastal zone
The government also needs to rewrite the policy about the zoning in coastal. This
aims to reduce the ambiguous borderline. Hence, with clear boundaries the
government can arrange and maintain the coastal area for different purposes such as
for tourism, infrastructure e.g harbour, and the marine ecosystem.
c) Continuous cooperation with the stakeholders
It is necessary to invite non-governmental stakeholders in decision making. Their
views and critics are important to be considered because government can recognise
what actually people’s need.
d) Increasing people’s awareness
Lack of the information about meaning of the ecosystem and environment can
influence people’s action. The government, NGO with environmental concern, and
the university will take a part to deliver their knowledge. Confidently, when people
are more aware about their environment, they will take a part to conserve nature.
Synthesis
My thesis aims to assess the effect of the revitalization project on the mangrove ecosystem
services in Kendari Bay, Southeast Sulawesi, Indonesia. After conducting the fieldwork and
analysing the gathered information and data, I found out that the revitalization project in
Kendari Bay brought the impact on the environment, ecosystem services and socio-economic
aspects. Fish, as the main provisioning services from mangroves habitat, was affected by the
project’s activities such as building Al-Alam Mosque, Bahteramas Bridge, and causeway.
Then, around 7ha mangroves area was logged for the access to the mosque and reduced carbon
sequestration around 1269 tonnes. On the other hand, revitalization project influenced in socioeconomic aspects, for example, the revitalization areas are designed for public space, trading
activities, and religious destination place. Then, mangroves are commonly known as the green
tourism place now.
To sum up, this thesis achieved the objective and answered the research questions.
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APPENDICES
Appendix 1 Abbreviation

(Bappeda Sultra)

Badan Perencanaan Daerah Sulawesi Tenggara
Regional Planning and Development of Southeast Sulawesi
(RPDSS)

Dinas PU Sultra

Dinas Pekerjaan Umum Sulawesi Tenggara
Public Work of Southeast Sulawesi (PWSS)

DKP Provinsi

Dinas Kelautan dan Perikanan Sulawesi Tenggara
Marine and Fisheries Department of Southeast Sulawesi
(MFDSS)

DKP Kota

Dinas Kelautan dan Perikanan Kota Kendari
Marine and Fisheries Department of Kendari (MFDK)

DLHK Kota

Dinas Lingkungan Hidup dan Kehutanan Kota Kendari
Environment and Forestry Department in Kendari (EFDK)

UHO

University of Halu Oleo

NGO

Non-Governmental Organisation

EIA

Environmental Impact Analysis
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Appendix 2 Data Management Plan

Data categories

Corresponding
phase

Software
choices

Back-up Plan
File
extension

Laptop

Google
Drive

Weekly

Daily

Pre-field research
Research
Proposal
Process

Preparation
phase

Word

.doc

Literature
Review
Summaries

Tranversal

Word

.doc

Preparation
phase

Word

.doc

Weekly

Observation
Sheet

Preparation
phase

Word

.doc

Every two
weeks

Survey sheet

Preparation
phase

Word

.doc

Every two
weeks

Thesis
Agreement

Preparation
phase

PDF

.pdf

Once

Permission
Letter

Preparation
phase

PDF
Word

.pdf & .doc

Once

List
Interview
questions

of

&

Weekly

Field Research and Analysis Stage
Interview
Sheet
(Manuscripts)

Data
collection
phase

Word:
I
will
use
coding to
analyse the
interview
result

.doc

Monthly

After
undertaking
the
interview

Observation
Sheet
(Manuscript)

Data
collection
phase

Word

.doc

Weekly

After
undertaking
the
observation

Questionnaire

Data
collection
phase

Word:
I
will
transcript
and group
the
questionnai

.doc & .spv

Weekly

Monthly
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re’s data
before
analysing
Photo
Documentatio
n

Data
collection
phase

Window
Photo
Viewer

.jpg

Everyday

Weekly

Recording
Interviews

Data
collection
phase

Phone
Voice
Recorder

.ma4

Everyday

Weekly

Post-Field Research
Research
Report

Report writing
phase

Word

.doc

Weekly

Daily

Research Fee
expenses

Transversal

Excel

.xls

Monthly

Weekly

Backup in google drive
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Back up in computer
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Appendix 3 information relating to the fishermen

Mangrove's condition

%

Mangrove services

%

Type of animal
catch

%

Good and well managed

21% For charcoal and building home

2%

fish

67%

For animal feeding (leaves)
33% For medicine and food resources
For fish place/fishing

0%
0%
33%

crab

33%

Good but not well managed
Damaged
managed

and

not

21%

no impact

25%

%

29%
13%
13%

well

Logged for other business

Total

Impact of
Revitalisation
Projects
fishing area getting
far
decreasing
caught
fish
water getting turbid
increasing caught fish

21% For protecting ponds from erosion
16%
For protecting coastline from
erosion
16%
25% For providing carbon
0%
For place other animals and
ecosystems
0%
For ecotourism and sell location
0%
For education sources
0%
For cultivating and fishseed location 22%
For sediment trapping
12%
100%
100%

100%

100%
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Appendix 4 Demographic information relating to the surveyors

Gender
Men

%
53%

Age
<20

%
11%

Female

47%

21-30

46%

31-40
41-50
>50

14%
16%
13%
100%

Total

100%

Mangrove's Condition
Good and well managed
Good but not well managed
Damaged and not well
managed
logged for other business

Total

Education
Elementary
Junior
High
School
Senior
High
School
Bachelor
Master

%
0%
7%
38%
46%
8%
100%

%
25%
35%

Mangrove's Services
Charchoal and Raw Materials
Animal Feeding

%
1%
0%

20%
20%

Medicine and food resources
Fishing place
Protecting ponds from erosion
Protecting coastline from erosion
Providing carbon stock
Place for other animals and
ecosystems
Ecotourisms and sell locations
Education sources
Cultivating and Fishseed location
Sediment trapping
Not get any benefit

0%
11%
2%
24%
7%

100%

3%
19%
11%
2%
11%
9%
100%
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APPENDIX 5 People’s opinions of tourism places in Kendari

Reason
Inspiration
4%

Tourims Places
Al-alam mosque

%
40%

Recreation
21%

Tracking mangroves
Culinary destination in Kendari beach
Never visit

24%
34%
3%
100%

21%
29%

4%

71%

7%

Spiritual
18%

Other

%

3%
18%

3%

100%
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Appendix 6 People’s opinions of the revitalisation projects

Type of Revitalisation
Project
Bahteramas bridge
Causeway
Al-alam mosque
Expantion for public
space
Sediment dredging
Don’t know any

%
13%
13%
34%
23%
13%
5%
100%

Benefit of Revitalisation
Projects
Religious tourism
Public space for people's
activities
Kendari bay more managed
Other/selling

%
34%
44%
17%

Yes
No

%
67%

No

33%

6%

100%

Opportunities
Work Business Infrastructures
14%
16%
16%
11%
9%
9%
100%

Impact of Revitalisation
Project on Mangrove
Yes

100%

Concerns
Income
14%
11%

Noise
5%
7%

Water
Pollution
7%
6%

Coastal
Flooding
4%
9%

Traffic Intrusion
6%
2%
7%
10%
100%

Low fish
catch
7%
5%

Air
quality
5%
8%

Siltation
4%
8%
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Appendix 7 Income opportunity prediction

Work
opportunity
without
Revitalisation
(%)

Work
opportunity
with
Revitalisation
(%)

No Year

Population

Population Work
>15 years age
old

1

2013

314282

206522

122819

92.79

92.79

2

2014

323994

212904

126614

92.50

92.50

3

2015

334005

219483

130526

92.22

92.38

4

2016

344326

226265

134560

91.93

92.09

5

2017

354965

233256

138717

91.64

91.64

Source: EIA Revitalisation Project, 2014
Growth rate (2012) = 3.09%, percentage of people >15 years old= 66.2%, people with
permanent work=93.08%
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Appendix 8 fish list data 2009, 2011, 2014, 2018

Data from Asriyana (2009) conducted experiment started August to October 2009
with 3 sampling
No
Species
Total
1 Stolephorus commersonii
87
2 Chirocentrus dorab
2
3 Dussumieria acuta
50
4 Sardinella fimbriata
527
5 S. longiceps
837
6 Chanos chanos
5
7 Plotosus canius
754
8 Ellochelon vaigiensis
32
9 Hyporhamphus dussumieri
25
10 Platycephalus sp.
5
11 Cephalopholis boenack
1
12 Epinephelus sexfasciatus
1
13 Pelates qudrimaculatus
1
14 Priacanthus tayenus
1
15 Sillago sihama
4
16 Atula mate
7
17 Caranx melampygus
3
18 C. para
60
19 Parastromateus niger
3
20 Gazza minuta
14
21 Leiognathus blochii
65
22 L. equulus
2
23 L. fasciatus
3
24 L. splendens
50
25 Secutor ruconius
71
26 Lutjanus vitta
1
27 Gerres acinaces
2
28 G. oyena
3
29 Nemipterus hexodon
15
30 Upeneus sulphureus
53
31 U. tragula
27
32 Toxotes jaculatrix *
31
33 Heniochus acuminatus
1
34 Halichoeres bicolor
1
35 Siganus javus
7
36 Sphyraena jello
9
37 Lepturacanthus savala
18
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38
39
40
41
42
43
44

Rastrelliger brachysoma
R. kanagurta
Psettodes erumei
Aluterus sriptus
Ostracion cubicus
Ambassis sp.
Tylosurus crocodilus

1
17
6
2
2
197
1

Data from Ode (2011)
No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Species
Apongo
Chanos chanos
Oreochromis mosambicus
Gerres filamentosus
Asterropteryx semipunctatus
Saurida nebulaso
Hemirhamphus far
Leiognathus sp
Lutjanus sp.
Valamugil vagiensis
Upeneus tragula
Scatophagus argus
Epinephelus sexfasciatus
Siganus guttatus
Siganus canaliculatus
Sillago sihama
Pelates
Plotosus lineatus

Local Name
mbese-mbese
bolu
mujair
kalampute

sunduk
petek
katamba
belanak
janggut

baronang
baronang
kerong-keron

Total
32
346
47
29
31
7
7
179
6
4
16
2
3
8
59
22
5
9
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Data from EIA of Revitalisation Projects, 2014 (Identified fish)
No
Species
1 Chanos chanos
2 Moolgarda pedaraki
3 Ellochelon vaigiensis
4 Oreochromis mossambicus
5 Caesio spp
6 Carangoides spp
7 Sinagus spp
Data from Interviews, 2018
No Species
1 Siganus sp
2 Moolgarda pedaraki
3 Decapterus spp
4 Lutjanidae
5 Katsuwonus pelamis
6 Chanos chanos

Status
decrease
decrease
decrease
decrease
not found
decrease

Summary of Data
Name of Species
Chanos chanos

Local
Common Name Name

Plotosus

Milkfish
Stripped
catfish

Sillago sihama

Sand whiting

Rejung

Leiognathus

Ponyfish

Petek

Lutjanus

Snapper

Katamba

Gerres

Flagfin Mojarra

Kalampute

Upeneus

Goatfish

Janggut

Siganus
Oreochromis
mosambicus

Rabbitfish

Baronang

Tilapoa

Mujair

2009

2011

2014

2018

Bolu
ell
eel

Moolgarda pedaraki

Bluetail Mullet
Diamondsclae
Ellochelon vaigiensis mullet
Caesio spp

Yellow tail

Ekor
kuning

Carangoides spp

Mackerel

Makarel
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APPENDIX 9 Map of the mangrove in Kendari bay (1999-2018)
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82

83

84

85

Appendix 10 Estimated emission of NO2 and CO during the construction phase and the operation phase

Location: Bypass, Lahundape, started at 07.00AM till 04.00PM
Year

2015
2016
2017
2018
2019
2020
2021
2022
2023

CO
Emission CO
NO2
Emission CO concentration
concentration in Discharge (g/s)
in
ambient
Discharge (g/s)
3
3
ambient (µg/m )
(µg/m )
132957
137066
141301
145667
150168
154809
159592
164524
169607

1901693
1960455
2021033
2083483
2147863
2214232
2282651
2353185
2425899

6509
6710
6918
7131
7352
7579
7813
8055
8303

93101
95978
98943
102001
105153
108402
111751
115205
118764

Location: Bypass, Tipulu, started at 07.00AM till 04.00PM
Year

CO
Emission CO
NO2
Emission CO concentration
concentration in Discharge (g/s)
in
ambient
Discharge (g/s)
3
3
ambient (µg/m )
(µg/m )

2015
2016
2017
2018
2019
2020
2021
2022
2023

96449
99430
102502
105669
108935
112301
115771
119348
123036

1379517
1422144
1466089
1511391
1558093
1606238
165587x
1707037
1759784

4826
4975
5129
5287
5451
5619
5793
5972
6156

69028
71161
73359
75626
77963
80372
82856
85416
88055

The estimations were using the Gauss Dispersion Model Line Source. The data were from the
EIA of Revitalisation Projects in Kendari Bay
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Appendix 11 documentations

Survey

People were visiting Mangrove place

Fisher was catching

Reclamation for Al-Alam

Rubbish at Al-Alam site

Fishers activities
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