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This study aims to develop a multi-criteria decision making model to analyse and
investigate stakeholders’ preferences in Marine Protected Area Management towards a
responsible management approach in Semporna, Sabah. This study was driven by the
challenges faced by Sabah Parks in Managing Marine Protected Areas (MPAS). Sabah
Parks have to deal with resource conflicts that include stakeholders’ interests in the
decision-making process. The objectives of this study are: (i) to identify the current
practices for the responsible management of the MPAs in Semporna; (ii) to identify
critical decision making criteria related to the responsible management of these MPAs;
(iii) to develop a decision-making model to analyse the decision criteria preference
towards responsible management of the MPA in Semporna. This study adopts an
exploratory sequential mixed methods approach through the lens of a critical realist
employing multi-criteria decision-making as the underpinning theory. Data was
collected from two main sources, namely, stakeholders, and documents related to MPA
management. This data was used in three stages. In the first two stages, the modified
Delphi method was used to gather the background of MPA management and criteria
relevant to decision making towards responsible management from a group of selected
experts. An in-depth interview was conducted during the first stage, while a structured
questionnaire was applied during the second. Thematic analysis was applied on the data
during the first stage. Criteria reduction using a geometric mean was performed for the
questionnaire in the second stage. In the third stage, the questionnaire using pairwise
comparison was fed to the Analytical Hierarchical Model (AHP) to analyse stakeholder
decision-making preferences. The key contributions of this study in addressing
responsible MPA management in Semporna, Sabah include: (i) a methodological
contribution in analysing stakeholder preferences using AHP; (ii) the identification of
decision objectives and critical criteria in the decision making process towards
responsible MPA management; and (iii) acquiring deeper insights on stakeholders’
perceptions and choice of management alternatives towards responsible MPA
management. This study provides valuable insights on the issue related to MPA
management, and on the perception of stakeholders on the manner in which MPAs in
Semporna should be managed. The findings are of benefit to Sabah Parks in
understanding the underlying conflicts that exist in the current management practice,
and the expectations of stakeholders, especially the local community. Moreover, the



findings provide better insights on core issues of responsible MPA management in a
general sense, which focus on the human factor, rather than purely on ecological
factors. This would enable policy makers and institutions that manage MPAs to
evaluate current practices of MPA management, and consider including social factors
in their decision-making processes.
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Tujuan penyelidikan ini adalah untuk menganalisa kehendak pihak berkepentingan
dalam pengurusan kawasan taman marin (MPA) terhadap pendekatan pengurusan yang
bertanggungjawab di Semporna, Sabah meggunakan model pembuat keputusan
pelbagai kriteria. Kajian ini didorong oleh pelbagai cabaran yang dihadapi pengurusan
Taman-Taman Sabah dalam mengurus MPA yang berhadapan dengan konflik sumber
melibatkan pihak berkepentingan dalam proses membuat keputusan. Objektif kajian ini
adalah (i) untuk mengenal pasti amalan sedia ada pengurusan yang bertanggungjawab
MPA di Semporna, (ii) untuk mengenal pasti kriteria membuat keputusan yang kritikal
berkaitan dengan pengurusan bertanggungjawab dalam MPA di Semporna, (iii) untuk
membina model keputusan bagi penilaian kehendak kriteria keputusan dengan
pendekatan pengurusan yang bertanggungjawab terhadap MPA di Semporna. Kajian
ini mengamalkan pendekatan kaedah penyelidikan “exploratory sequential mixed
method” melalui kanta realis kritikal menggunakan pelbagai kriteria membuat
keputusan didokong teori utama. Kajian ini mengumpulkan data daripada dua sumber
utama iaitu, pihak berkepentingan serta dokumen-dokumen yang berkaitan dengan
pengurusan MPA. Kajian ini melibatkan pengumpulan data utama dalam tiga
peringkat. Dalam dua peringkat pertama, kaedah Delphi yang diubahsuai telah
digunakan untuk mengumpul latar belakang pengurusan MPA dan Kkriteria yang
berkaitan untuk membuat ke arah pengurusan yang bertanggungjawab daripada pakar-
pakar yang dipilih. Temu bual mendalam telah dijalankan pada peringkat pertama,
manakala soal selidik berstruktur digunakan di peringkat kedua. Analisis tematik
digunakan untuk menganalisa data dalam peringkat pertama. Pengurangan Kriteria
menggunakan min geometri yang telah dilaksanakan dalam soal selidik peringkat
kedua. Pada peringkat ketiga, data soal selidik menggunakan perbandingan dari segi
pasangan telah disertakan dalam model “Analytical Hierarchical process” (AHP) untuk
menganalisa keutamaan pihak berkepentingan dalam membuat keputusan. Sumbangan
penting yang muncul daripada kajian ini dalam menangani pengurusan MPA
bertanggungjawab di Semporna Sabah termasuk; (i) Sumbangan metodologi dalam
menganalisis keutamaan pihak berkepentingan menggunakan AHP; (ii) pengenalan
objektif dan kriteria penting dalam proses membuat keputusan ke arah pengurusan
MPA vyang bertanggungjawab; (iii) mendapatkan gambaran yang lebih mendalam
terhadap persepsi pihak berkepentingan dan pilihan alternatif pengurusan terhadap



pengurusan MPA yang bertanggungjawab. Tesis ini memberikan pandangan yang lebih
luas dalam isu yang berkaitan dengan pengurusan MPA dan persepsi pihak
berkepentingan mengenai kaedah MPA di Semporna patut diuruskan. Hasil kajian
kritikal terhadap pengurusan Taman-Taman Sabah untuk memahami konflik asas yang
wujud dalam amalan pengurusan semasa dengan pemahaman yang lebih mendalam
terhadap jangkaan pihak berkepentingan terutamanya masyarakat setempat. Walau
bagaimanapun, penemuan memberikan pandangan yang lebih telus mengenai isu-isu
asas pengurusan MPA dalam pengertian umum yang mempertimbangkan faktor
manusia dan bukan semata-mata faktor ekologi dalam menguruskan MPA
bertanggungjawab. Ini akan membolehkan pembuat dasar dan institusi yang
menguruskan MPA untuk menilai amalan semasa pengurusan MPA dan
mempertimbangkan faktor sosial dalam proses membuat keputusan.
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CHAPTER 1

INTRODUCTION

1.1 Research Background

Marine Protected Area (MPA) is a tool used to protect marine biodiversity in areas
threatened by human exploitation of marine resources. The concept of MPAs is not
new. One of the earliest MPAs can be traced back to Fort Jefferson National
Monument in the state of Florida in the US, which has an area of 18,885 ha, and was
designated in 1935 (Gubbay, 1995). Claudet (2011) categorised MPAs into two main
groups, namely, multiple use MPAs and Marine Reserves. A multiple use MPA allows
some form of restricted resource extraction, such as those practiced by traditional
fishers, and recreational activities such as scuba diving. Most marine parks fall under
this category, and are commonly used as tourist attractions. A marine reserve, however,
is a specific type of MPA where resource extraction is forbidden. In some marine
reserves, even non-extractive activities such as diving and boating are forbidden. These
marine reserves are typically termed as no-take zones. IUCN defines a protected area
as, “A protected area is a clearly defined geographical space, recognized, dedicated
and managed, through legal or other effective means, to achieve the long-term
conservation of nature with associated ecosystem services and cultural values”(Dudley,

2008, p. 8).

The definition considers three major points. The first identifies that a clear delineation
of the area being protected must be managed. The second looks at how the MPA
should be managed, which is usually through a legal body. The third stresses on
maintaining the ecosystem that includes the community living within it.

Frequently, the emphasis of MPAs is to protect the eco-system, and at the same time,
perhaps neglecting out the issue of community involvement as a secondary goal in the
management of the park. Communities are either forced or compensated to move out of
an MPA. There is limited studies in the literature that focus on how the establishment
of an MPA affects the livelihood of communities living within the park, or whether
communities were involved during the planning and implementation stage of the MPA
(Voyer, Gladstone, & Goodall, 2012). Many marine reserves are embedded within a
multiuse MPA through the implementation of zoning. It has become a flagship in
many parts of the world, as it is often seen as a tangible approach for marine protection
(Gubbay, 1995). The number of MPAs is gradually increasing. According to recently
published statistics, an estimate of 1.17% of the world’s ocean reside within an MPA
(Toropova, Meliane, Laffoley, Matthews, & Spalding, 2010). The area of protection
has increased by 150% in the last decade. This estimate represents 5,880 MPAs around
the world, covering 4.2 million km? of the ocean’s surface (Hoyt, 2012).

However, this figure falls far behind terrestrial parks, although the ratio of sea coverage
is larger than land. There seems to be a rush in implementing MPAs around the world,

1



with over-zealous advocacy and unrealistic expectations that an MPA is a “trump card”
for marine conservation (Rodriguez-Martinez, 2008). It is yet to be established that
such implementation is an effective means of protecting marine biodiversity without
the availability of audit measures on the effectiveness of managing the MPA (Alder,
Zeller, Pitcher, & Sumaila, 2002; Pomeroy, Watson, Parks, & Cid, 2005). According
to Pajaro, Mulrenan, Adler and Vincent (2010), only 10-35% of MPAs have achieved
their planned objectives, which raises concerns about the management style of marine
parks. Insufficient funds, small management size, lack of scientific information,
decision making and political support often challenge the ability of the MPAs to meet
their objectives. The management of a marine park, with a concern for biodiversity
protection and socio-economic wellbeing of the local community, is typically preferred
as the responsible management approach. It is shown that an MPA, as a management
tool, becomes effective with the participation of local stakeholders, together with
government agencies, in the planning and decision making process (Marques, Ramos,
Caeiro, & Costa, 2013; Pajaro, et al., 2010; Pomeroy, 1995). The lack of success in the
management of protected areas is due to several factors, including poorly designed
objectives and enforcement at the initial stage, minimal resources for the management
of the park, fragmented legal framework for coastal and marine areas, overlapping
government institutions with jurisdiction over marine concerns, and finally, the absence
of experience in the consolidation and establishment of intergovernmental and multi-
stakeholder participatory space (Rodriguez-Martinez, 2008). Hence, there is an
urgency to relook at the decision making process for marine parks that have passed the
planning stage, and are currently in the operational stage. There are bureaucratic
hurdles to overcome in order to make changes to the existing plans, although there may
be flaws in the originals. The approach in the management of marine parks is currently
moving towards a more focused approach, where critical decisions need to focus on
what can be achieved, rather than what should be achieved.

In the past decade, multi-criteria decision-making (MCDM) was increasingly applied in
decisions related to environmental and natural resource management (Aminu et al.,
2013; Diaz-Balteiro & Romero, 2008; Garmendia et al., 2010; Herath, 2004; Kiker,
Bridges, Varghese, Seager, & Linkov, 2005; Lahdelma, Salminen, & Hokkanen, 2000;
Mendoza & Martins, 2006). Lately, there were many studies that begin to show an
increase involvement of multiple stakeholders in the area of MPA management (Himes,
2007b; Yang, Li, & Chiang, 2011). The merits of MCDM are beginning to be realized
in MPA management where their use is gaining traction in areas to analyse and assist
the decision making process (Heck, Dearden, & McDonald, 2011; Himes, 2007a). A
decision-making tool that can consider multiple alternatives with the ability to make
calculated comparisons would be ideal.

The environment and resources related to the natural environment require a more
liberal approach in decision making, as they often involve indigenous populations
where the social factor is an important element in the process (Garmendia, et al., 2010).
Although there were many studies on effective MPA management, their main focus
were on environment rehabilitation and protection (Pajaro, et al., 2010). What was
missing in most of these studies was the aspect of social factor that not only include the
voice of the community but their participation in the decision making process as well
as their livelihood (Reed, 2008). This inclusion of social context in management has
brought about the expression, responsible management. The term responsible

2



management is not new but have been widely used in tourism management and
interchangeably with sustainable management (Middleton & Hawkins, 1998), and
responsible tourism management (Spenceley et al., 2002). According to Frey and
George (2010), responsible management in the field of tourism has an objective of
reducing negative social, economic and environmental impact on the natural ecosystem.
The approach should benefit the local community, the natural ecosystem whilst not
forgetting the business environment. Frey (2007) further supports this argument
indicating that organizations should include social and environmental objectives in
their management practices. It was suggested that they look beyond profit
maximisation. Furthermore, a recent study on MPA management in Tanzania (Tobey
& Torell, 2006), showed that social elements might be a limiting factor in achieving
MPA management goals. Since most MPA's in this region are tourist destinations with
communities living within them (Pollnac & Pomeroy, 2005), the term responsible
management as a management practice is suitable in the area of sustainable MPA
management. This evidence suggest the term responsible management offers a more
inclusive aspect to effective management where the social component that is often
abandoned is included in the overall goal of environmental management.

Marine resource management is not new in the regions of Malaysia, Indonesia and the
Philippines, all of which exhibit common demographic and ecological settings. White
(1986) recommended effective management schemes through community participation
and resource management. The conservation of marine species in Malaysia such as
turtles were implemented even before the formation of Malaysia (Chan, 2006). In the
last two decades, there has been a great drive to protect the coastal area in the state of
Sabah in Eastern Malaysia. There have been countless occurrences of destructive
ecological activities such as fish bombing carried out in these waters (May-Ling,
Ramachandran, Shuib, & Afandi, 2014). The human population is high in this area,
and as a consequence, this creates intense pressure on the ecosystem. According to
Sabah Parks (2010), there were 405 violations of park enactment regulations, and 378
accidents within the park. Tunku Abdul Rahman Park, which has the highest rate of
tourist arrivals among the marine parks in Sabah, recorded the highest number of
accidents. Among the 378 accidents, six took place in Semporna, and one resulted in a
fatality (Sabah Parks, 2010).

Semporna is small district situated in the Tawau division located in the south-eastern
coast of Sabah. The district is the main destination for dive tourist due to its
surrounding that is rich with marine biodiversity (Sabah Parks, 2013). The local
community mainly from the Bajau ethnic rely on fishing, seaweed farming and tourism
for their livelihood (Kleinen & Osseweijer, 2010; Wood, 2001). There are 40 islands in
the district out of which 9 are located within the marine protected area. Tun Sakaran
Marine Park (TSMP) that is located in the district of Semporna Sabah took almost two
decades to be gazette and launched as an MPA. The main stakeholder that contributes
to the management of this MPA were Sabah Parks, government agencies such as the
district office and fisheries department, the local community mainly from the Bajau
ethnic group, non-governmental organizations such as the Marine Conservation Society
(MCS) and World Wide Fund for Nature Malaysia (WWF), and tour operators. MCS
was the brainchild in preparing the management plan for TSMP. Many non-
governmental organizations such as WWF Malaysia and the MCS have attempted to
push the Sabah State’s Government to protect this area since the early 1980’s (Garrod
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& Wilson, 2003). According to May-Ling, et al. (2014), Semporna district is plagued
with illegal migrants of Philippine decent due to the political unrest in the southern
islands of Philippines. Furthermore, the presence of communities living in the park and
making claims on land ownership became a subsequent hurdle for the state government
to proceed with the initial gazette (Wood, 2001). Aggravating the situation, the local
communities have poor awareness on managing waste as it is habitual to dump waste
directly into the sea (Prabhakaran, Nair, & Ramachandran, 2013). Historically,
communities in other marine parks under the management of Sabah Parks were
compensated to relocate to areas outside of the park, since human interference and
visitor pressure degrades the environment in the marine park. This is currently taking
place in TSMP. Figure 1.1 shows the number of tourists visiting the area has been
growing steadily for the past seven years, since there are no limits for tourist arrivals to
this area. In contrast, Sipadan Island Park limits tourist visitation to 120 people on a
daily basis. Figure 1.2 shows an almost steady visitor arrival rate to Sipadan over the
last seven years (Sabah Parks, 2014).
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Figure 1.1. Tourist Arrival in Tun Sakaran Marine Park (Sabah Parks, 2014)
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Figure 1.2. Tourist Arrival in Sipadan Island Park (Sabah Parks, 2014)



Studies have shown that overcrowding in other marine parks in Malaysia have resulted
in damage to the country’s coral reefs (Ahmad & Hanley, 2009; Yeo, 2004). Hence,
given this evidence, perhaps it’s an indication for Sabah Parks to prioritize areas that
urgently need to be looked into when managing their parks with a responsible approach.

1.2 Statement of the problem

TSMP and SIMP are the epitome of a MPA suitable for examination and the evaluation
of responsible MPA management in Malaysia. There is remarkable diversity in the
resources that it protects. The TSMP and SIMP are chosen as the main focus of this
study, mainly due to their dramatic history, prolonged community conflict, sizeable
number of interested stakeholders, while also being among the poorest districts in the
country (May-Ling, et al., 2014). Discussions in the area of MPA management and
experiential knowledge of current challenges in managing the MPA responsibly may
deduce that MPA in Semporna is not achieving some of the objectives outlined in the
management plan. There are two works that support this argument. According to Wood
(2006) in the year 2006, a draft action plan on the sustainable use and conservation of
biodiversity was prepared five years after the original management plan. It can be
observed that stakeholders are adding to the problem by misunderstanding the long-
term impact of MPA establishment. There remains no standard consensus on resource
extraction, such as issuance of fishing permits, and half of the communities interviewed
did not agree, or were not sure, about its implementation. The unending existence of
such problematic scenarios shows the urgency to identify them, and provide necessary
remedies, hence, the primary source of motivation for this research. The area is new
and currently unexplored in terms of responsible management. There is great
subjectivity in how the marine park is currently managed, as the management plan is
only a guide, and may not be strictly followed by the park managers, unlike a policy
document. In the last decade since the gazetting of TSMP and Sipadan Island Park, the
parks have seen a change of stewardship more than three times (B. Antiu, personal
communication, December 3, 2012). This may indicate lack of continuity in the
process of managing the park. It is not certain at this point why the park managers
where changed frequently.

In the draft management plan for TSMP, the formation of a joint action committee
comprising the local community, Sabah Parks and local government agencies, was
recommended to resolve community conflicts with the state in terms of land claims
made by the committee living within the park (Wood, 2001). However, to date, there
were no obvious indications that the committee was formed, or land claim matters were
being resolved, by other appointed agencies (B. Antiu, personal communication,
December 3, 2012). To further complicate matters, land claims were allowed under
native customary rights, as outlined in the gazette. This is unprecedented, as other
marine parks that are managed by Sabah Parks do not face this problem. Typically,
land belongs to the state the moment a gazette is in place. Being a custodian of the
park, Sabah Parks is left with a burden that may take years to resolve if not handled
carefully. There have been many studies that support this notion of little evidence in
developing nations that sustain progress and mark the successful implementation of
effective MPA management (Alder, Sloan, & Uktolseya, 1994; Glaser, Baitoningsih,
Ferse, Neil, & Deswandi, 2010; Marinesque, Kaplan, & Rodwell, 2012). Sabah is
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archeologically and socially similar to it neighbours, the Philippines and Borneo
Indonesia, which face similar management issues in the responsible management of
social and natural resources (Dahl-Tacconi, 2005; Glaser, et al., 2010). In reality, there
is a wide implementation gap between what is written in policy documents,
management plans and laws compared to the actual practice in the field. The
management of an MPA often requires the management body to carry out a balancing
act in satisfying conflicting management goals(Himes, 2007b). Decisions related to
responsible management are often complex, and involve many different stakeholders
with diverse objectives. Most MPAs, TSMP being no different, affect assorted
communities with varied and conflicting viewpoints on the marine
environment(Gleason et al., 2010; Heck, et al., 2011; Pajaro, et al., 2010). It is
therefore fundamental to the successful management of an MPA that these diverse
viewpoints are explored and considered (Yang, et al., 2011).

One of the main objectives of TSMP is the sustainable use of its resources, which will
eventually benefit the local community and encourage conservation (Wood, 2001).
However, currently, not all seaweed farmers are registered with Sabah Parks. Some
farmers are non-resident, illegal settlers or sea gypsies, and thus are reluctant to register
themselves. Another critical objective of TSMP is to encourage recreational use to
maximise sustainable resource consumption (Wood, 2001). Studies (Alino, Palomar,
Arceo, & Uychiaoco, 2002; Claudet, Pelletier, Jouvenel, Bachet, & Galzin, 2006;
Marinesque, et al., 2012; Pajaro, et al., 2010; Thur, 2010) show that the introduction of
tourism should eventually provide alternative livelihoods for the local community, as
well as channel earnings from tourism back to the park management. This will
eventually provide the necessary funding to support environmental protection and
conservation initiatives. However, the local community within TSMP is limited in its
involvement in tourism (M. Kapital, personal communication, December 3, 2012).
Besides “diving tourism”, there are no other tourism related recreation activities
specific to TSMP and Sipadan Island Park (May-Ling, et al., 2014). This can evidently
be seen in the brochures of the tourist operators in Semporna. At present, the entrance
to the park is through a tourist jetty in Semporna. There are no park fees collected for
entering TSMP and Sipadan Island Park, although the company manning the jetty
collects jetty fees from tourists. Fees have has been proposed in both the action plan
(Wood, 2006) and draft management plan (Wood, 2001) for TSMP. There is limited
evidence that shows that tourism income is directly channelled to Sabah Parks
Management in Semporna. Studies have shown that park fees are required for the
sustainable management of marine park operations (Depondt & Green, 2006; Reid-
Grant & Bhat, 2009; Thur, 2010). This may contravene the very reason the park was
created. The aim of protecting the park that provides for the care of the natural
environment may not see the value in monetary terms returning back to the
stakeholders. The absence of park entrance fees may further increase the financial
burden of the body that is solely responsible for managing the park. However, it is
uncertain why park fees (conservation fees) are not collected, when other parks
managed by Sabah Parks have implemented a means of conservation fee collection
successfully.

TSMP has an area of over 350 km? requires a wide range of resources such as rangers,
field officers, boats and monitoring equipment, which is currently limited in its
availability to Sabah Parks. There are less than 10 rangers for both marine parks in
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Semporna (B. Antiu, personal communication, December 3, 2012). This limit in
manpower may jeopardise monitoring and enforcement efforts. There are currently no
linkages with the local community to jointly manage the park, although community
participation was proposed in the management plan as part of encouraging the
community to be responsible for the park (B. Antiu, personal communication,
December 3, 2012). Studies have shown that perceptions and attitudes of the
stakeholders concerned with the MPA can significantly affect its overall performance
(Heck, et al., 2011; Himes, 2007b; Yang, et al., 2011). The success or failure in
reaching the management objectives can be noticeably affected by the reaction of those
affected by the regulations and participation levels in the MPA (Dahl-Tacconi, 2005).

Most stakeholders, when confronted with such a problem, may use intuition or
heuristics to make the problem more manageable. Doing so results in loss of
information, viewpoints of other stakeholders are discarded and elements of uncertainty
are ignored. Tourist operators and hoteliers may be concerned with monetary returns,
local communities are looking for increased wages, non-governmental organizations
are pushing for environmental conservation, whilst government agencies are concerned
with policy implementation and execution. What is evident here is the presence of
stakeholder conflict, since the stakeholders’ objectives vary. In the presence of conflict,
it is important to disclose the perception of current MPA management practice by
exploring the perception of the diverse stakeholder groups (Himes, 2007b; Wattage &
Mardle, 2005; Yang, et al., 2011). This will lead to the identification of performance
indicators to the preferred management objectives. The challenge here is for decision
makers to put these preferred objectives in some ordinal order, and investigate which
management alternatives satisfy the objectives that will eventually lead to effective
management of the MPA.

What seems to be alarming is the presence of illegal migrants in the vicinity of the park
(Prabhakaran, et al., 2013). The local community and indigenous community are made
up of fisherman with little access to education (Sabah Parks, 2008). However, the
majority of the residents are stateless, nomadic and do not have proper documentation
(Torres, 2005). This problem was expressed in the management plan (Wood, 2001).
The sense of responsibility ceases to exist, as these communities do not feel that they
need to be responsible in a “nomads land”. As for the local residents, the access to
proper sanitation and structured waste disposal is absent. It is also surprising that the
authorities such as the local council have failed to look into the wellbeing of the local
community (Sabah Parks, 2008). The participation of communities in the management
of the MPA may need to be explored, as studies have shown that community based
management has the potential to elevate poverty, and at the same time, manage local
resources efficiently (Clifton, 2003; Pomeroy, McConney, & Mahon, 2004). It is
important that local communities and managing authorities agree upon common goals.
Stakeholder input is critical in growing stakeholder buy-in to the management process,
developing goals, identifying objectives, and management effectiveness indicators,
which all lead to the successful management of the MPA (Himes, 2007b).

Insufficient awareness of policies towards responsible management may result in tour
operators carrying out activities that are hazardous to the environment, such as
snorkelling and diving in delicate reefs, which may cause damage to them (Nair,
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Ramachandran, & Nair, 2012). Fishermen may use traditional fishing approaches such
as blast fishing, which may further erode the coral reefs (Claudet, et al., 2006).
Furthermore, the absence of proper waste management increases the likelihood of
pollution, which may result in the dwindling of the marine population (Alder, et al.,
1994; Prabhakaran, et al., 2013).  Unregulated use of land for seaweed and pearl
farming may cause an alarming destruction to the environment surrounding it (May-
Ling, et al., 2014).

Non-governmental organizations (NGOs) may take the extreme approach in
conservation, denying any form of human intervention in carrying out activities in
tourist areas. This could cause conflict among the local residents and the NGOs, as the
local community may perceive that the NGOs are denying them access to income for
their daily livelihood.

The state authorities in Sabah have developed various policies to protect tourist sites in
the state. In the recent updated Sabah Master Plan, eco-tourism has been identified as
the main attraction for tourists. However, a recent report by WWF Malaysia (2009)
has shown that most of the reefs in Semporna are over exploited by fishing activities.
The relevant authorities such as the Sabah Parks that takes care of the protected marine
park may not be fully aware of the extent of the damage that a particular activity can
cause to the environment. It is difficult to predetermine the effect of the activity, as no
established indicators are available to measure the suitability to implement the activity
in the tourist site.

According to Adler (1994) who studied three MPAs in Indonesia, isolation itself is not
a solution to protect the MPA. If left uncontrolled, the reef may be further damaged,
and in turn disrupt the balance of the eco-system such as the population of fish, as well
as the attractiveness of the site as a tourist destination.

In summary, the current management of MPAs in Semporna is facing an uphill task to
balance social, economic and environment objectives in managing the MPAs
responsibly if not effectively. The stakeholder conflict in term of marine resource use,
diving permit allocation and land claims remains unresolved with Sabah Parks.
Furthermore, Sabah Parks with its responsibility to manage the MPAs, is tasked to
consider various factors related to environment, community and tourism in their
decision making process. Presently clear guidelines are either absent or do not indicate
how these factors should be prioritised to help the decision making process.

Perhaps, this signals an urgent need to design an integrated approach for responsible
management of the MPA, and find a balance between environmental, governance and
socio-economic factors. A multi-criteria decision-making model could be used to
integrate the consideration of the stakeholders involved (Himes, 2007a). The current
decision making process is confined to individual stakeholders who do not consider a
collective decision making process. Although stakeholder input was taken during the
planning stage of the park, operational participation may be minimal or non-existent
(Sabah Parks, 2010; Spait, 2001). By implementing a multi-criteria and multi-objective
decision-making model, alternatives can be weighed to identify the most suitable
implementation in regards to tourist related or local community related activities. The
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economic viability of the activity could also be considered, as monetary returns are
mandatory for any business related activities.

A decision making model that presents multiple alternatives to stakeholders could be
used to assist policy makers or state authorities. The model can assist them to weigh the
various activities with the relevant criteria and indicators to decide the impact of
implementing such activities.

1.3 Research questions

1.  How should the MPA in Semporna be managed so that all stakeholders can
participate and benefit from it?
2. What are the current management challenges in managing MPAs in Semporna
responsibly?
3. How the stakeholders perceive the current MPA management approach in
addressing their concerns?
4.  What criteria drive decision making towards responsible MPA management in
Semporna based on stakeholder’s perspective?
5. What are the MPA management alternatives (styles) suitable for managing
MPAs in Semporna?
6. How to evaluate stakeholder’s preference of management approach using
decision criteria suggested by the stakeholders?

1.4 Research Objectives

The primary objective of this study is to develop a multi-criteria decision-making
model for the responsible management of the Marine Protected Area (MPA) in
Semporna, Sabah. The specific objectives are as follows:

1. To identify the current practices of responsible management of the MPA in
Semporna.

2. To identify critical decision making criteria related to responsible
management in the MPA in Semporna.

3. To develop a decision-making model to analyse the decision criteria
preference towards responsible management of the MPA in Semporna.

1.5 The significance of this study

Managing an MPA responsibly requires decision makers to consider multiple criteria
that are influenced by social, environmental and economic factors (Munda, 2004). The
inclusion of many criteria makes decision making a complex process. Without a
structured approach, decisions in managing the MPA responsibly may be made



haphazardly, resulting in a poorly managed MPA that does not meet the original goals
lined out in the management plan(White, 1986). Therefore, it is important to provide a
tool for policy makers to find a sustainable approach in managing the MPA responsibly,
with consideration of the input of multiple stakeholders (Dahl-Tacconi, 2005). The
presence of conflict amongst stakeholders requires numerous objectives to be
assimilated in the MPA management policy. An unequivocal appreciation of the
different groups will expedite negotiations between the stakeholders, ensuing that more
desirable compromise solutions are reached (Himes, 2007b).

This study aims to contribute to the current body of knowledge by filling the gap
between protecting the marine park and managing the park responsibly, with the
consideration of multiple stakeholders. The findings can be used as a guideline to
encourage managing the marine park responsibly for long-term sustainability.

This study also aims to develop a decision-making model for evaluating the optimal
responsible management approach for managing the MPA. The model is expected to
serve as a decision-making tool for stakeholders to identify management alternatives to
manage the MPA effectively and responsibly. The model is anticipated to give the
stakeholders a broader understanding of the responsible management concepts when it
comes to the management of the MPA. This understanding may lead to better
management of the MPA.

1.6 Research Scope

The main focus of this study is on the decision making process of MPA management of
the marine parks located on the coast of Semporna district in Sabah, Malaysia. The
subject area considered in this study focused on socio-economic, environmental and
governance factors. The two marine parks considered are Sipadan Island Park and Tun
Sakaran Marine Park. The agency that is investigated is Sabah Parks (which is the
custodian of Marine Parks in Sabah), and their decision making process in managing
the MPA responsibly. Input from other stakeholders such as the local community, non-
government organisations, academics, tourists, tour operators and government agencies
were also considered. This study was conducted between the time period of January
2012 and December 2014.

There are various categories of communities living within the park. They are either
legal residence with valid documents (citizenship), refuges or illegal immigrants (May-
Ling, et al., 2014). It would be ideal to include all of these groups in this study to
identify their perception about how the MPAs should be managed. However, security
issues plague Semporna and the east coast of Sabah. This is a major concern because
respondents need to be accessed repeatedly, they live further away from the mainland
in remote islands that lack safety and their availability cannot be guaranteed. Hence,
this study only looks at legal residence in the park that are registered citizens of
Malaysia, mainly due to earlier mentioned challenges.
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1.7 Theoretical Framework

The human decision making process follows a hierarchical cognitive process. Lonergan
(1992) explains this process lucidly in five levels of consciousness. These levels are
illustrated in Figure 1.3.

Data

Experience

Understand

Judge

Decide

Figure 1.3. Human Decision Making Process — Lenorgan’s Hierarchy

Based on the hierarchy, it is clear that decision-making is a conscious act, and confirms
the notion of awareness in oneself during the decision making process. The motivation
for decision-making resides in the initial doubt or question, and from this doubt follows
the conscious act of inquiry. The act of inquiry is followed by the action on data. Data
can be in the form of what is observed, or internal in nature, such as feelings from
within. Once the data is sensed, it can be translated into some form of experience that
the cognitive process can digest. Based on this experience, there is a shift towards
understanding this experience. In this process, one’s background knowledge and
physical experience come into play. Once the understanding of data takes place,
judgement can be passed. According to (Lonergan, 1992), judgement is similar to
making a decision, but it is directed to the self. This is also known as a reflective
insight. The next step is the actual decision making, which is known as a practical
insight. However, decision-making does not only involve making choices, but also
involves going through the cognitive process of evaluation and elimination before
deciding on a final worthy choice. The presence of multiple choices (options) is the
catalyst that starts the decision-making process.

Decision-making involves the process of judgements, feelings, preferences and some
form of risk taking. It is a subsidiary of Meta rational thinking. Using common sense,
or rational thinking, a person uses logic based on explicit expectations to develop his or
her conclusions. It is a human ability where decision-making is done through
extracting information about comparison and preferences that belongs to the domain of
emotions and feelings.
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According to Bacharach and Hurley (1994), decision theory can be further described by
three subsidiary principles:

1. For any person the theory applies to, one can identify domains where
preference can be applied, and domains where each item can be attached
to a set of probabilities.

2. For any person the theory applies to, there is a form of preference
ordering over the items lined out in the preference domain. It must be
possible to rank all items.

3. For any person the theory applies to, there is an appropriate probability
ordering over the domain of probability.

Choice
Theory

Descriptive Normative

N\ N\

Psychologica Axioms of
1 Account method

Figure 1.4. Theory of Choice

At the end of a judgement comes the process of making a choice. The theory of choice
itself can be explained in either a descriptive or normative domain (Figure 1.4). The
descriptive theory of choice is about a psychological account of how humans make
decisions, while the normative theory of choice is about a rationalistic account on how
one should decide (Bell, Raiffa, & Tversky, 1988). However, it is understood that
decision makers are not always rational, and may make decisions based on the
underlying emotions involved.

Furthermore, decision-making is not only about making choices, but also about going
through the cognitive process of evaluation and elimination before deciding on a final
worthy choice. The presence of multiple choices (options) is the catalyst that starts the
decision-making process. Decision-making involves the process of judgements,
feelings, preferences and some form of risk taking. It is a subsidiary of meta-rational
thinking. Using common sense or rational thinking, a person uses logic based on
explicit expectations to develop his or her conclusions. It is a human ability where
decision-making is done through extracting information about comparison and
preferences, which belongs to the domain of emotions and feelings. In this study, a
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combination of descriptive and normative choice theories are adopted, which is also
known as a prescriptive theory of choice (Bell, et al., 1988). Details of the decision
modelling are discussed in Chapter 2.

1.8 Organisation of the Thesis

Chapter 1 gives an overview of the main topic of this study. It also outlines the research
problems from various viewpoints, which are later formulated into the objectives of the
study. The chapter concludes by stating the significance of the study from the
methodological and decision makers’ perspective, followed by the scope of the study.

Chapter 2 presents an in-depth review of the literature. This chapter is organised into
several independent but interrelated sections. It reviews the topic of MPA management,
decision-making theories, importance of stakeholders, and responsible management.
The chapter then reviews multi-criteria decision-making methodologies, followed by
the benefits of MPA, the research gap considered and the study site.

Chapter 3 presents the research methodology that has been carried out to satisfy the
research objectives. The chapter begins with the philosophical approach, the research
design and the framework. There are three stages of data collection in this chapter. The
first is the qualitative approach in data collection that which uses the modified Delphi
method, and its data collection methods (in-depth interviews and questionnaires). This
is followed by a description of its validation and analysis approach. Next, the second
stage is presented, which involves a part of the Delphi method of forming consensus
where the panel members undertake decision criteria confirmation. Finally, the third
stage is presented, which involves the development of an AHP decision model, along
with the selection of respondents, data collection, data validation and the analysis
approach.

Chapter 4 describes the data analysis and findings from the interviews and
questionnaires collected from the various stages described in the methodology.
Feedback from the questionnaire in stage 1 is tabulated and presented, describing the
concerns of stakeholders regarding decision criteria in MPA management. This is
followed by the results from the second stage of consensus, which presents the
stakeholders’ preferences of decision criteria. The next section describes the AHP
decision model analysis that highlights the preference of different stakeholders using
sensitivity analysis towards decision criteria and management options. In this chapter
the findings are triangulated.

Chapter 5 concludes and summarizes the findings of the study. The chapter consists of
the achievement of the research objectives, the implication of the findings and the
contribution to the existing body of knowledge. Finally, the limitations of the research
are presented, followed by recommendations for future research.
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