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SUMMARY

JIMMY BELADE. Assessing Leadership Structure and Governance Effectiveness
in Tiaro Locally-Managed Marine Area, Solomon Islands. Supervised by
TARYONO and YUSLI WARDIATNO

Coral reef ecosystems in the Solomon Islands provide essential ecological and
economic services, yet are increasingly threatened by overfishing, land-based
pollution, and governance weaknesses. The Tiaro Locally-Managed Marine Area
in West Guadalcanal has experienced ecological decline and social fragmentation,
raising concerns over the effectiveness of current marine governance structures.

This study aimed to assess the condition of coral reefs and associated
ecosystems, and to evaluate the structure and effectiveness of leadership and
governance in the Tiaro marine area. The research also sought to identify
governance improvement priorities based on local knowledge and perceptions.

A mixed-methods approach was used, combining ecological surveys of reef
and seagrass habitats with participatory governance assessments. Leadership
effectiveness was analyzed using Social Network Analysis (SNA) to map
relationships among actors, and the Analytic Hierarchy Process (AHP) to prioritize
key strategies for improvement.

The results showed significant variation in coral reef health across locations.
Suvatara had high coral cover and low bleaching, whereas Kotatave and Kokomu
showed severe degradation linked to sediment runoff and outbreaks of the crown-
of-thorns starfish. Herbivorous fish were dominant across all sites, while predatory
fish were scarce. Seagrass meadows were present at each site, with one dominant
species observed.

Leadership networks were found to be fragmented, with poor coordination
and limited participation of women in decision-making. Community participants
identified the collaborative leadership model as the most suitable for improving
governance. Prioritized areas for reform included stakeholder engagement,
leadership training, and communication.

A key finding of the study is the clear link between inclusive leadership and
improved ecological outcomes. The study recommends formalizing co-
management systems, building leadership capacity, enhancing gender inclusion,
and applying local ecological indicators in adaptive decision-making. The
assessment framework developed can be adapted for use in other locally managed
marine areas across the Pacific.

Keywords: Analytic Hierarchy Process (AHP), coral reef health, gender inclusion,
Locally Managed Marine Areas (LMMAs), marine governance, social
network analysis (SNA), Solomon Islands.



RINGKASAN

JIMMY BELADE. Menilai Struktur Kepemimpinan dan Efektivitas Tata Kelola di
Kawasan Perairan Tiaro yang Dikelola Secara Lokal, Kepulauan Solomon.
Dibimbing oleh TARYONO dan YUSLI WARDIATNO

Ekosistem terumbu karang di Kepulauan Solomon menyediakan jasa
ekologi dan ekonomi yang penting, namun semakin terancam oleh penangkapan
ikan yang berlebihan, polusi berbasis daratan, dan kelemahan tata kelola. Kawasan
Laut yang Dikelola Secara Lokal Tiaro (LMMA) di Guadalcanal Barat telah
mengalami penurunan ekologi dan fragmentasi sosial, sehingga menimbulkan
kekhawatiran atas efektivitas struktur tata kelola pesisir saat ini.

Penelitian ini bertujuan untuk menilai kondisi terumbu karang dan
ekosistem terkait, serta mengevaluasi struktur dan efektivitas kepemimpinan dan
tata kelola di wilayah pesisir Tiaro. Penelitian ini juga berupaya mengidentifikasi
prioritas peningkatan tata kelola berdasarkan pengetahuan dan persepsi masyarakat
setempat.

Pendekatan metode campuran digunakan, menggabungkan survei ekologi
habitat terumbu karang dan lamun dengan penilaian tata kelola partisipatif.
Efektivitas kepemimpinan dianalisis menggunakan Analisis Jaringan Sosial (SNA)
untuk memetakan hubungan antar pelaku, dan Proses Hirarki Analitik (AHP) untuk
memprioritaskan strategi utama untuk perbaikan.

Hasil penelitian menunjukkan variasi yang signifikan dalam kesehatan
terumbu karang di berbagai lokasi. Suvatara memiliki tutupan karang yang tinggi
dan pemutihan yang rendah, sementara Kotatave dan Kokomu menunjukkan
degradasi parah yang terkait dengan limpasan sedimen dan wabah bintang laut
mahkota duri. Ikan herbivora dominan di semua lokasi, sementara ikan predator
langka. Padang lamun terdapat di setiap lokasi, dengan satu spesies dominan yang
diamati.

Jaringan kepemimpinan ditemukan terfragmentasi, dengan koordinasi yang
buruk dan terbatasnya partisipasi perempuan dalam pengambilan keputusan.
Masyarakat mengidentifikasi model kepemimpinan kolaboratif merupakan model
yang paling sesuai untuk meningkatkan tata kelola. Aspek yang diprioritaskan
untuk reformasi meliputi keterlibatan pemangku kepentingan, pelatihan
kepemimpinan, dan komunikasi.

Temuan utama dari studi ini adalah hubungan yang jelas antara
kepemimpinan yang inklusif dan hasil ekologi yang lebih baik. Studi ini
merekomendasikan formalisasi sistem pengelolaan bersama, membangun kapasitas
kepemimpinan, meningkatkan inklusi gender, dan menerapkan indikator ekologi
lokal dalam pengambilan keputusan yang adaptif. Kerangka penilaian yang
dikembangkan dapat diadaptasi untuk digunakan di wilayah laut lain yang dikelola
secara lokal di seluruh Pasifik.

Kata kunci: analisis jaringan sosial (SNA), inklusi gender, , kesehatan terumbu
karang, Kawasan Perairan yang Dikelola Secara Lokal (LMMAs),
tata kelola kelautan, Kepulauan Solomon



e1sauopuy Jodog

AjssaAuN gdl

b R N N\ N

)

dnsaaaruny gdi Y vidio Yo

]
i
vy,
&
)
<
@)
-
L
3

© Copyright owned by IPB, 2025
Copyright is Protected by Law

1t is prohibited to quote part or all of this written work without citing or citing
the source. Quotations are only for educational purposes, research, writing scientific
papers, preparing reports, writing criticism, or reviewing a problem, and these
quotations do not harm the interests of IPB.

1t is prohibited to publish or reproduce part or all of this written work in any
form without IPB permission.



ASSESSING LEADERSHIP STRUCTURE
AND GOVERNANCE EFFECTIVENESS IN
TIARO LOCALLY MANAGED MARINE AREA,
SOLOMON ISLANDS

JIMMY BELADE

Thesis
as one of the requirements to obtain
Master of Science
in Coastal and Marine Resources Management

MASTER PROGRAM
COASTAL AND MARINE RESOURCES MANAGEMENT
FACULTY OF FISHERIES AND MARINE SCIENCES
IPB UNIVERSITY
BOGOR
2025



1. Dr. Ir. Mohammad Mukhlis Kamal, M. Sc

2. Prof. Dr. Ir. Ario Damar, M. Si

Thesis Examiner Team:

O\ NN @Hak cipta milik IPB University H Muw C: — Vers ~ ﬂv\

Hak Cipta Dilindungi Undang-undang
1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
‘o pan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penyusunan laporan, penulisan kritik atau tinjauan suatu masalah
. - pan tidak merugikan kepentingan yang wajar IPB University.
—vw C:_<®—.w_q 2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis inl dalam bentuk apapun tanpa izin IPB University
Bogor Indonesia

o {4

Perpustakaan IPB University



Thesis Title : Assessing Leadership Structure and Governance Effectiveness in
Tiaro Locally-Managed Marine Area, Solomon Islands

Name : Jimmy Belade
NIM : C2502231802

Approved by

Supervisor 1:
Dr. Taryono, S. Pi, M. Si

Supervisor 2:
Prof. Dr. Ir. Yusli Wardiatno, M. Sc

Acknowledged by

Head of the Study Program
Coastal and Marine Resources Management:

Dr. Ir. Zairion, M. Sc
NIP. 19640703 199103 1003

Dean of Faculty of Fisheries and Marine Sciences

Prof. Dr. Ir. Fredinan Yulianda, M. Sc
NIP. 19630731 198803 1002

Examination Date: June 20, 2025 Graduation Date:



PREFACE

This scientific work was conducted from September to November 2024
under the title: Assessing Leadership Structure and Governance Effectiveness in
Tiaro Locally-Managed Marine Area, Solomon Islands. The motivation behind this
research stems from a desire to contribute to the understanding and improvement
of governance structure in community-based marine management systems.
Hopefully, this work will prove beneficial to those who need it and contribute
meaningfully to the advancement of science and local governance practices.

I am deeply grateful to God Almighty for His blessings and guidance
throughout this research. My sincere thanks go to the Government of Indonesia,
IPB University as the host institution, and UNDP Archipelagic Island State (AIS)
Forum as the sponsor for their AIS Innovator Scholarship and their support in
making this research possible.

I would also like to express my gratitude to my supervisors, Dr. Taryono
Kodiran and Professor Dr. Yusli Wardiatno, for their invaluable guidance. I also
appreciate to the academic insights from IPB members: Dr. Mohammad Mukhlis
Kamal and Professor Dr. Ario Damar as an external examiner, and then to Dr. Fis
Purwangka, Dr. Wazir Mawardi, Dr. Sebastian C.A. Ferse, Dr. Zairion (Associate
Professor), Professor Dr. Luky Adrianto, Professor Dr. Hefni Effendi, Dr. Fery
Kurniawan, and all lecturers in IPB University.

Special thanks to my colleagues, AIS students, Lusita Meilana (PhD), and
Muhammad Fadlurrohman Ashraffi (Master), for their support, and to Peter
Lausu'u, my research assistant, for his dedication in the field.

I am thankful to the Tiaro rangers, monitors, and the Tiaro community for
their cooperation and hospitality. Lastly, I gratefully acknowledge the
encouragement from my family and the Archipelagic Island States team.

Bogor, July 2025

Jimmy Belade



LIST OF CONTENTS

LIST OF TABLES
LIST OF FIGURES
LIST OF APPENDICES

[ INTRODUCTION
1.1 Background
1.2 Problem Statement
1.3 Research Questions
1.4 Research Objective
1.5 Significance of the Study
1.6 Scope of Research
1.7 Research Framework

II LITERATURE REVIEW
2.1 Ecological Health in Community-Managed Marine Areas
2.2 Leadership and Inclusion in Marine Management
2.3 Social Network Analysis (SNA)
2.4 Analytic Hierarchy Process (AHP)

IIT METHODS

3.1 Time and Location of Research

3.2 Materials and tools

3.3 Data Types and Sources

3.4 Data Collection
3.4.1 Ecological Assessment
3.4.2 Coral and Fish Assessment
3.4.3 Seagrass Assessment

3.4.4 Expert Interviews for Social Network Data Collection

3.4.5 Prioritization of Leadership Strategies
3.5 Data Analysis

3.5.1 Corals, Fish, and Coral Point Count with Excel extensions
3.5.2 Fish Community Structure and Functional Grouping

3.5.3 Seagrass Cover and Spatial Mapping

3.5.4 Ecological Indicators for Assessing Marine Habitat Health

3.5.5 Leadership Networks: Social Network Analysis
3.5.6 AHP for Leadership Prioritization
3.5.7 Limitations of the Methods

IV RESULTS AND DISCUSSION
4.1 Results
4.1.1 Ecological Condition of Tiaro LMMA

4.1.2 Leadership, Decision-Making, and Governance in LMMA

4.1.3 Prioritizing Leadership Improvement
4.2 Discussion
4.2.1 Coastal Bio-Ecological Performance
4.2.2 Leadership for Coastal Resources Management

vii
viii

viii

—

O© I 31333 W WLWNDNDND—



e15a00pu) Jodog
AjisioAiun gdl

ANSIanUN G841 vzl edue) undede ynjuan wWejep jut synl eAzey y

194

'l

eeNeIsna

un gl u

yejesew nens uenefug nee yuuy vesynuad ‘uesode|

N WU

dnsaaarug) gdr i vydid yp)

(1ddl

=5
<
Q)
—=
2
<

Vi

V CONCLUSION AND RECOMMENDATIONS
5.1 Conclusion
5.2 Recommendations

REFERENCES
APPENDICES
BIOGRAPHY

44
44
45

47
61
69



03NNk W~

LIST OF TABLES

. Criteria Respondents Selection, Tiaro LMMA, Solomon Islands

. Standard criteria for assessing coral health following Gomez and Yap (1988)
. Criteria of the Seagrass Beds Condition by Fortes (1990)

. Seagrass distribution and condition in Tiaro LMMA, Solomon Islands

. Key actors in the friendship network of Tiaro LMMA, Solomon Islands

. Key Actors in Advice Network by In-Degree Centrality, Tiaro LMMA

. Key Advice-Givers by Out-Degree Centrality for Tiaro LMMA

. Key Actors by Degree and Clustering, Tiaro LMMA, Solomon Islands

9.

Key Actors in Weak Network, Tiaro LMMA, Solomon Islands

10. Governance clusters and key actors in Tiaro LMMA based on modularity
11. Leadership and Governance Themes in Tiaro LMMA

12. Ecological Outcomes concerning Local Governance in Tiaro LMMA

13. Spearman’s Correlation Input Table for Tiaro LMMA

14. Main Criteria and Their Overall Priorities for Tiaro LMMA

15. Normalized Weights of Sub-Criteria by Category for Tiaro LMMA

16. Normalized Scores of Leadership Model Alternatives for Tiaro LMMA

12
14
15
22
22
24
25
26
27
29
30
31
32
34
34
35



viil

1.

LIST OF FIGURES

Research Framework for Tiaro LMMA, Solomon Islands

2.Tiaro LMMA and sampling sites, West Guadalcanal, Solomon Islands

3.

o 3 N L B~

AN

Transect layout for Coral sampling, Tiaro LMMA, Solomon Islands

. Transect layout for Seagrass sampling, Tiaro LMMA, Solomon Island

. Research Process Flowchart

. Conceptual Connectivity Diagram of Tiaro LMMA Leadership System

. AHP decision hierarchy, leadership models, Tiaro LMMA, Solomon Islands
. Coral Cover Condition in Tiaro LMMA, Solomon Islands

Average Coral Bleaching and Disease in Tiaro LMMA, Solomon Islands

. Fish Composition in Coral Ecosystem, Tiaro LMMA, Solomon Islands
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Fish abundance in the coral ecosystem of Tiaro LMMA, Solomon Islands
Friendship network (degree centrality) in Tiaro LMMA, Solomon Islands
Advice network (in-degree) in Tiaro LMMA, Solomon Islands

Advice network (out-degree) in Tiaro LMMA, Solomon Islands

Clustering in Communication Network in Tiaro LMMA, Solomon Islands
Weak Network (Betweenness Centrality) in Tiaro LMMA, Solomon Islands
Governance Network (Modularity) in Tiaro LMMA, Solomon Islands
Sustainability network (graph density) in Tiaro LMMA, Solomon Islands
Spearman’s Correlation: Governance vs. Coral Cover in Tiaro LMMA
Leadership Model Cluster Scores for Tiaro LMMA, Solomon Islands

LIST OF APPENDICES

Social Network Analysis Questionnaire

Analytical Hierarchy Process (AHP) Questionnaire
Formula for Spearman’s correlation

Descriptive Chart of Coral Cover and Bleaching Scores
Respondent Legend and Participation Type

Women'’s Fishery in Tiaro Bay

11
11
13
16
17
19
20
21
21
23
24
25
26
27
28
29
32
35

61
64
66
66
67
68



