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ABSTRACT 

General scope  

 

For much of human history the oceans have been considered incomprehensibly vast; an 

inexhaustible source of goods and services.  Over the last century however, that paradigm 

has proved largely inaccurate.  The ocean is in a state of crisis, caused primarily by 

human overexploitation. A rational reaction to the crisis is to limit fishing, often by 

designating swaths of the ocean as marine protected areas (MPAs). To be effective, it has 

been suggested that marine protected areas must cover between ten and thirty percent of 

the world’s oceans, ideally linked into MPA networks. Protection targets on this scale, 

however, present critical implementation and governance challenges.  While some 

nations can effectively implement and enforce MPA rules, many are impoverished, and 

lack the capacity to centrally govern marine protected areas.  Experience shows that 

centrally mandating MPAs and marine use regulations in these contexts is not realistic, 

and will often lead to management failure.   

 

A weak central government does not always imply that a nation's marine resources are 

unmanaged. To the contrary, thousands of community-based organizations in developing 

countries, ranging from fishermen’s cooperatives to entire villages, have implemented 

localized marine management institutions.  The vast majority of vulnerable coastal 

marine habitats (e.g. coral reefs, sea grass, mangroves) are found in tropical developing 

countries with local governance contexts, and so investigating how collectively 

implemented institutions, including MPAs, function there is vital for improving global 

outcomes.  Broadly, this dissertation addresses questions about how locally managed 

MPAs influence and are influenced by the complex interactions between marine 

ecosystems and human governance systems.  

 

Specific Objectives  

 

This dissertation sets out to accomplish the following objectives:  

 

1. Place the study of marine protected areas within a theoretical framework that 

enables a comprehensive and simultaneous analysis of social and ecological 

factors 

2. Utilize a linked social-ecological theoretical framework to better understand the 

emergence, evolution and outcomes of marine protected areas in Vanuatu; 

specifically to understand:  

a. Historical factors and trends that preceded and shaped the current marine 

resource governance regimes found in Vanuatu  

b. Motivations and expectations of ni-Vanuatu people regarding spatial 

marine closures 

c. Situational factors that may enable the selection and implementation of  

diverse marine closure regimes 

d. Ecological outcomes of diverse marine closure regimes  
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e. Ways and means by which positive outcomes of marine closures may be 

fostered and enhanced into the future 

 

Refining MPA social-ecological theory  

 

Understanding why and how user groups manage natural resources instead of 

overexploiting them has underpinned the development of theories on Commons and 

Collective Action.  But because these kinds of questions typically focus on people, 

resulting theories tend to be firmly embedded in the social sciences. Marine protected 

area concepts, on the other hand, are generally encapsulated within the natural sciences.  

New paradigms are emerging that link social and ecological systems, and MPA 

investigators now routinely consider both social and ecological variables in their research. 

However, the social variables they investigate are often selected in an ad hoc fashion; 

they are rarely rooted in robust social-ecological theoretical frameworks.  Elinor Ostrom 

has recently forwarded a framework to theoretically link social and ecological 

components of resource management systems; but, it has not yet been utilized to guide 

the empirical investigation of marine protected areas.  

 

This dissertation adapts Ostrom's theoretical framework, and operationalizes it to suit 

marine protected area social-ecological investigations.  The framework theoretically 

situates MPAs within complex social-ecological systems and highlights links among 

systemic components including the users (e.g. fishermen), resource system (e.g. coral 

reefs), resource units (e.g. fish), governance systems (e.g. community decision making), 

outcomes (e.g. increased abundance), interactions (e.g. fisher conflicts), related 

ecosystems (e.g. climate), social settings (e.g. demographics) and historical trajectories 

(e.g. resource declines).  If MPA case studies are designed and interpreted in the context 

of the framework, findings will be cumulative and more easily comparable with results 

from other case studies, and even from unrelated social-ecological systems.  

 

Using the framework to fill specific gaps in MPA knowledge and understanding 

 

Much of the marine protected area literature focuses on permanently protected marine 

reserves that prohibit all forms of extraction.  In contrast, only a handful of empirical 

studies have investigated the social and ecological outcomes of closures that are 

periodically harvested.   Situating each type of MPA in the framework as a guide to 

empirical research facilitates a theoretically-based comparison of permanent and 

periodically harvested MPA types.  Empirical data collected at the finest resolution can 

be 'scaled up' via the framework and compared to patterns emerging from other MPA 

case studies.   

 

The empirical foundation of this thesis derives from the Indo-Pacific region, specifically 

the Republic of Vanuatu, where marine protected areas are commonly implemented, 

managed and enforced by island communities.  In Vanuatu it is now common to find 

some villages implementing permanent no-take reserves, and others non-permanent 

closures (locally called taboos).  On the islands of Nguna and Pele, different MPA rules 

are selected even among villages that are geographically adjacent, ecologically similar 
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and share a cultural and linguistic heritage.  The variability in MPA rules here has created 

a unique ‘natural experiment’ by which it is possible to tease out the theoretically based 

social and ecological factors that have influenced the differential emergence, evolution 

and outcomes of marine protected areas.  Accordingly, much of this dissertation is based 

on carefully constructed case study comparisons among communities on Nguna and Pele 

Islands with different MPA rules.   

 

Of foremost concern to fisheries managers, conservationists and community stakeholders 

are the direct fisheries outcomes of different MPA rule types. Utilizing the comparative 

case study approach, the ecological conditions of periodically harvested taboos, 

permanent reserves and openly fished (control) sites were contrasted.  Periodically 

harvested taboos were found to be suboptimal conservation strategies for some targeted 

organisms, for example giant clams and trochus snails because they are particularly 

vulnerable to harvest.  Targeted fish species were found to have significantly higher 

biomass inside periodically harvested taboos than in adjacent openly fished areas, 

suggesting that in some contexts, periodic harvest may hold conservation and ecological 

value.  This finding is directly relevant for the thousands of communities in the Pacific 

and beyond that implement periodically harvested taboos in order to boost stocks.  

 

It is widely assumed that MPA establishment in the Pacific islands will be constrained by 

food security concerns.  Many quite rightly ask why an island community would choose 

to permanently lock up its limited coral reefs under a no-take marine reserve regime.  

This research on Nguna and Pele suggests that the primary motivation for establishing 

MPAs (of both types) is, in fact, to improve food security by stemming the rapid decline 

in health and quantity of target marine resources.  Additionally, non-ecological 

motivations for community-based MPA establishment were widely held, including the 

potential to gain indirect benefits from tourism and foreign aid.  Further, perceived MPA 

outcomes did not always coincide with ecological findings, suggesting that communities 

may be selecting MPA rules based on a combination of contextual, political and 

ideological factors.   

 

To date, no studies have empirically investigated how contextual factors enable the 

selection of MPA operational rules. Fuzzy-set qualitative comparative analysis enabled a 

qualitative-quantitative investigation into the combination of factors that potentially 

enable the differential selection of MPA rules on Nguna and Pele.  Communities with no-

take marine reserve rules were found to possess high levels of some conditions (for 

example the capacity to enforce closures).  In contrast, communities that select 

periodically harvested MPA rules are characterized by low levels of these and other 

conditions.  This finding suggests that there may be non-linear thresholds above and 

below which certain MPAs rules become inappropriate.  Additionally, periodic harvest 

rules may represent an ‘easier’ management regime for some communities to implement.  

To avoid MPA failure, donors and conservation organizations seeking to implement 

specific MPA rules (e.g. no-take reserves) will need to consider 1) adapting the rules to 

suit specific community contexts, or 2) building capacity and capital in order to create the 

conditions necessary for obtaining desirable rules.  Marine protected area panaceas or 
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blue-print approaches to MPA rules are inappropriate here as they are not effectively 

linked to community conditions.   

 

Today however, an unlikely MPA panacea is being actively promoted throughout 

Vanuatu: customary taboos.  Cultural elites argue that Pacific Island MPAs should imitate 

taboos that they claim were developed in the ancient past, assumedly over millennia.  But 

the communities on Nguna and Pele have no collective memory of coral reef taboos 

being employed on their islands before present times.  To investigate the historical 

longevity of taboos and marine management in Vanuatu, archaeological findings, existing 

custom stories, oral histories and the first-hand accounts of early explorers, missionaries 

and anthropologists were comprehensively reviewed.  In sharp contrast to the prevailing 

ancient management paradigms, little evidence was found to support claims that ancient 

marine management existed on Nguna and Pele.  Rather, the evidence indicates that 

marine resources have been systematically overexploited throughout the recent and 

ancient past.  In essence, customary taboo panaceas are likely being promoted because 

they maintain the political authority (and often economic livelihoods) of urban-located 

cultural elites or kastom gatekeepers. In reality however, it is dynamism and diversity that 

have defined ni-Vanuatu custom over the millennia; an historical legacy of adaptive 

capacity.   

 

Diverse MPA rhetoric and conflicting historical accounts have led to confusion within 

Vanuatu's small marine resource management community.  Island communities often 

don't know whether to call their closures MPAs, protected areas, conservation areas, or 

taboos.  Likewise, government agencies are unable to give accurate MPA status reports in 

fulfillment of international convention and treaty obligations.  To overcome this 

challenge, a series of specific policy measures is proposed which would alleviate the 

discursive confusion surrounding MPAs in Vanuatu, while at the same time embracing 

and enabling the rich diversity of local management strategies.  Building consensus on 

MPAs in Vanuatu is critical if island communities are to deal with the environmental, 

social and climactic changes that are predicted for the future.   

 

Moving Forward  

 

Because the world is changing faster now that ever before, communities on Nguna and 

Pele are constantly facing new and unique marine resource governance challenges.  

Accordingly, important questions remain: Can institutional adaptation match the speed 

and scope of the global changes? What social-ecological factors influence the speed of 

adaptation/institutional change across different contexts? Why have some ni-Vanuatu 

communities been able to collectively organize and adapt their management institutions 

(to varying degrees of success) while others have not?   

 

This dissertation provides strong evidence that communities in Vanuatu have long been 

using and making decisions about marine resources.  Institutions developed in the past 

and more recently guide the actions and strategies adopted by ni-Vanuatu people.  These 

in turn are adaptive and responsive to local and supra local contextual factors.  Having 

identified these patterns on Nguna and Pele and coded them into a decomposable 
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theoretical framework, it becomes possible to formulate and test hypotheses about MPAs, 

both in the marine science discipline and across natural resource fields.  

 

Answering broader questions will require a more comprehensive research agenda; 

specifically a large-N theory-building empirical focus that crosses national boundaries, 

disciplinary confines and levels of organization and analysis.  As this type of expansive 

research is beyond the capacity of most individual researchers, scientists will need to 

develop and make better use of theoretical ontologies that enable the standardization and 

translatability of existing case study research.  Ostrom's proposed social-ecological 

conceptual framework will need to be expanded if it is to serve its purpose as a 

foundation for building cross disciplinary systemic models, testing hypotheses and 

translating case study data.   In time this type of framework may provide a common 

language to scholars working across disciplines, at multiple scales and in geographically 

disparate locations.  
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PROLOGUE 
 

Forgive me, but to tell this story I must begin in the middle, for the beginning rests on the 

shoulders of Vanuatu’s Lapita people who settled the island archipelago over 3000 years before I 

arrived… 

 

It is June of 2002.  I have just arrived in Vanuatu, am learning to speak Bislama1, developing my 

taste for laplap2, and relishing the fact that one of the world’s most stunning coral reefs lies at my 

doorstep.  Each day I feel less concerned about my decision to delay my graduate studies to 

become a US Peace Corps volunteer. 

 

The journey that eventually became this dissertation research began in Paunangisu Village3, a 

large community on the North Coast of Efate Island.4  Paunangisu was hosting the cross-cultural 

training program for the newly arrived volunteers.  I had already earned something of a reputation 

for skipping out on colonial history class in order to go for extended snorkels or bush hikes.  On 

one hot and sticky island afternoon, after my daily swim, my host father5 presented me with an 

envelope, the contents of which would fundamentally alter the next seven years of my life.  Inside 

was a letter from a man I had never met, from an island which I had never visited.  Charley 

Manua’s request both intrigued and terrified me: “Chris, please come to Pele Island and help us 

set up a marine protected area6.”  

 

From my Peace Corps training hut I could easily see Pele, a gorgeous, sparsely populated 

volcanic island, single hilled and surrounded by fringing reefs.  This unexpected request 

dominated my thoughts for days: Why does Pele need or want a marine protected area? If they 

close this reef, where will Charley’s family get their fish? Aren’t there more traditional options? 

How will it be managed, monitored and enforced? Is there something special about this Charley 

or his village, or do most communities want to set up protected areas?   

 

                                                      
1 One of Vanuatu’s three official languages, a form pidgin English   
2 Laplap is Vanuatu’s traditional signature dish, made commonly of grated tubers blended with coconut milk.  The 
mixture, wrapped in leaves, is cooked over hot stones and served with meat or fish (Bolton, 2001 pp 260; Lebot, 2006).  
It is notoriously slimly and tasteless to the uninitiated, though with habituation becomes quite desirable and delicious.  
3 Paunangisu’s population of ~1000 people is dispersed over a large area, organized into residential stations.  I lived in 
the home of Kaloran Kailes of the Marius Station. Paunangisu village proper is located on the coast of Undine Bay.  
From the beach one can see the nearby islands of Nguna, Pele, Kakula and Emao, all future sites of this research.   
4 Efate island is arbitrarily divided into three sections: 1) North Efate, including the villages from Epau through to 
Mangaliliu and the islands of Lelepa, Moso, Nguna, Pele, and Emao 2) South Efate, including the villages from Teuma 
through to Ekipe and 3) the Town district from Mele-maat to Erakor. North Efate’s people, or ‘man taleva’, are 
characterized as robust, intelligent and free-thinking.  Being close to Port Vila, Vanuatu’s administrative and economic 
powerhouse, North Efate residents are often the first in Vanuatu to be exposed to the latest ideas, marketed products 
and social problems.  They are widely envied, because they continue to live in villages, yet have easy access to the 
spoils of the capital city.  Residents of North Efate are culturally connected, and part of the Nakanamanga language 
group. 
5 Each volunteer in training is assigned a host family that provides accommodation and looks after the general well-
being of their ‘child’ 
6 marine protected area and its acronym, MPA, are interchanged throughout this dissertation  
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Soon however, with an overwhelming portion of the Vanuatu culture and the Bislama language 

yet to learn, I let Charley’s request slip into the back of my mind.  I reluctantly told myself I 

would probably never have a chance to make it to Pele Island anyway. Anyway, I was hoping to 

be assigned to a much more remote and exotic location in Vanuatu…far away from North Efate 

and its perplexing requests for marine protected areas.   

 

At the end of our three months of cross-cultural and language training, Peace Corps staff revealed 

to each volunteer the specifics of our upcoming 2-year assignment7.  One volunteer after another 

stood in front of the group to publicly learn the tantalizing details of work that had been requested 

of them by a ni-Vanuatu8 community.  Some were posted on the remote and beautiful Banks 

Islands to the extreme North; others to the wild, volcano-dominated island of Tanna to the South.  

When my name was called, I expected an equally exotic location…  

 

Rather than give me a place name, the training coordinator simply pointed; pointed out over the 

white sand of Paunangisu beach and across a small spit of azure water to the islands of Nguna and 

Pele, not 20 minutes dinghy ride from where I stood.  I admit I was disappointed, no land-diving, 

no ceremonial toka dances, nothing but…well… a beautiful Pacific Island where the only non-ni-

Vanuatu person to have lived permanently was a Scottish missionary 100 years before me. 

 

It is only now that I can fully recognize, by all that this dissertation represents, the serendipity of 

Peace Corps’ decision to send me to Nguna and Pele Islands. I had unwittingly been placed onto 

the cutting edge of the marine management phenomenon now rippling throughout the nation and 

the wider Indo-Pacific region.  The focus of my Peace Corps assignment could, in fact, now be 

dedicated to Charley’s marine protected area.   Notwithstanding the wide-ranging roles and 

responsibilities I would fulfill and interests I would pursue during my years in Vanuatu, the 

marine protected area motif that Charley introduced was, and has remained, a defining theme of 

my professional life.   

 

Marine protected areas however, were certainly not the only enterprises to which I lent my time 

and attention in Vanuatu. Most importantly, I became a member of the communities in which I 

lived9.  Literally adopted by Melanesian families10, I was invited and culturally enabled to engage 

in even the most intimate familial and community junctures.  I became fluent in the 

Nakanamanga language11, with it gaining the nuances and cultural subtleties on which the 

                                                      
7 Peace Corps volunteers are requested for specific jobs by communities, NGOs or government departments.  During 
Pre-service training, volunteer skills and personality are matched with job request applications to ensure the most 
effective assignment.   
8 Ni-Vanuatu is the correct way to refer to a person or community from/in the Republic of Vanuatu 
9 I lived in Paunangisu Village (Efate) for three months in 2002. Most of my time in Vanuatu was spent in Taloa 
Village (Nguna) from 2002-2005.  A final year (2006-2007) was spent based in Piliura Village (Pele).  
10 In Paunangisu during training I lived with Margaret and Kalo Kailes. My true mother and father in Vanuatu however 
were Leiman and Matuele of Taloa Village.  They adopted me as a veritable son, and I became a godfather to their 
grandchildren. On Pele during my final year of research, I was lovingly adopted by Lilly and Watson of Piliura Village.   
11 Indigenous Austronesian labguage spoken by roughly 5000 people in central Vanuatu.  
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authority of this research rests.  My bamboo hut, immediately adjacent to the village nakamal12, 

became an extension of the social and political center of the village, always filled with friends 

and family.  At times I was encouraged to be an active participant in village affairs. At other, 

more intimate and sacred times, I was allowed to be a cultural observer.  My exposure and 

integration into the North Efate way of life was complete and profound.   

 

As a development volunteer, I was involved in projects ranging from strengthening women’s 

cooperatives to initiating novel renewable energy programs.  However, the news of my 

qualifications as a marine biologist spread quickly throughout the adjacent villages and islands.  

Requests from villages to advise on the establishment of MPAs would be repeated over and over 

during my four years as a Peace Corps volunteer, originating from many communities and islands 

throughout the archipelago.  And each time, I again would ask myself those most basic of 

questions: why and how?  

 

At times the answers were simple, yet at other times they were steeped in lingering complexity.  

One thing is certain however:  Charley’s desire to set up an MPA was based on a tacit yet 

proactive acknowledgement of the fisheries crisis that continues to be affirmed by communities 

and researchers around the world.  Charley and his village wanted answers, answers they believed 

a marine biologist should immediately have on hand: “How long do we have to keep the MPA 

closed before we can re-open it? Where is the best place to put our reserves? How big should they 

be? Can we still fish for food inside our marine protected area? Why do some people criticize us 

for setting up MPAs?  Why do only some of the villages on the islands declare no-take areas 

while others allow some fishing? ” 

 

In the absence of the information they sought, local communities on Nguna and Pele adopted a 

trial-and-error approach to marine closures.  During my initial years as a volunteer, Charley and 

the dozens of other community marine managers on North Efate began to physically try out some 

of the management approaches and techniques they had heard about from sources within and 

external to Vanuatu.  These included growing and transplanting coral fragments, experimenting 

with gear-prohibition, collecting and cleaning reefs of algae, Drupella snails and Crown of 

Thorns starfish, artificially spawning clams and trochus and establishing no-take areas over 

portions of reef.   

 

Some of these experiments seemed to work well, while others definitely did not13.  This period 

represented a phase of active and data-less experimentation among the communities of Nguna 

and Pele. After six years of trial and error, a marine management protocol has begun to emerge. 

                                                      
12 The Nakamal is the village meeting place.  Most communities in central Vanuatu have a nakamal or varea 
(Nakamanga language), which serves as the center of community social activity (Van Trease, 1987 pp 8).  
13 One of the most spectacular, cringe-inducing failures of those early years was a giant clam tank-based mariculture 
trial.  Clams were painstakingly wild-collected and successfully spawned in land-based tanks.  Within days of larval 
settlement, the seawater pump failed, killing all the juvenile clams, and rendering the $5,000 hatchery inoperative.   
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The tool of choice, employed by nearly every community on Nguna and Pele, is a small-scale 

spatial marine closure.  Two closure regimes are preferred among Nguna and Pele communities:  

some villages elect to establish areas that are indefinitely closed to harvest, while others prefer to 

allow periodic harvests in generally-closed areas.  Since the first indefinite spatial closure was 

established in 1998, colloquial opinion is that that each of these reserve strategies is effective.   

 

That is, many believe that the set of rules operating in their own village is ideal.  But in order to 

help fulfill the goals ni-Vanuatu people have set for their MPAs it is critical to evaluate them, 

look for commonalities with other resource management regimes, and ultimately enable them to 

adapt.  This dissertation research derives from my own desire to contribute to that learning 

process, valuable not only for the MPAs of Vanuatu, but ideally for resource management 

strategies throughout the world.  

 

Most important to the scholarly development of this work has been the ongoing collaboration I 

continue to enjoy with the people of Vanuatu.  We were an unlikely group: a lone foreigner 

alongside fishermen, chiefs, mothers, council members, boat captains, gardeners, politicians, 

youth, elders, bungalow owners and civil servants.  Together however, we were able to step into 

the metaphorical shoes of a large multidisciplinary academic research team.    

 

While the intellectual property of this thesis is my own, the fuel and passion for the ideas 

contained within come from the people of Nguna and Pele Islands, people who I consider to be 

life-time friends and colleagues.  For each of us, 2002 marked the beginning of a journey of 

solutions, a journey that far-transcended academic or theoretical pursuits.  This dissertation 

represents only a small part of the larger contribution I hope I have made (and pledge to continue 

to make) to the people of Vanuatu.  The following words make up my contribution to academia; a 

contribution which I hope will enable and encourage other scholars to directly or indirectly 

improve the livelihoods of the ni-Vanuatu to whom I owe so much. 
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