
���������	�
���
��������������	���
����
�����
��������
���������������������
��������������
�����
���������
�����������
������ � �������
�	�����������

 

Pieter J.H. van Beukering 

Lea M. Scherl  

Elena Sultanian 

Craig Leisher 

 

 

 

Report number 

November 2007 



. 



Nature’s Investment Bank  i

���������

1.1 Background of the study 4�
1.2 Site description 5�
1.3 Background literature 6�
2.1 General perceptions of the MPA 7�
2.2 Assets and opportunities 9�
2.3 Empowerment and governance 12�
2.4 Security 14�
2.5 Qualitative summary 16�
3.1 Introduction 19�
3.2 Assets and opportunities 20�
3.3 Empowerment and governance 29�
3.4 Security 31�
3.5 General perceptions of the MPA 33�
4.1 Assets and opportunity 37�
4.2 Empowerment and governance 38�
4.3 Security 39�



 



Nature’s Investment Bank  3

�	
�����
��������

This study was funded by The Nature Conservancy, the Australian Government’s Department for 
the Environment and Water Resources, and the Poverty Reduction and Environment Management 
Program at Vrije Universiteit in Amsterdam.  

The fieldwork benefited from the support of many people and organizations. In the Solomon 
Islands, Willie Atu, Jeanine Almany and Rick Hamilton of TNC, and Bill Aalbersberg, Tammy 
Tabe, and David Boseto of the University of the South Pacific were most helpful. Hilda Tango 
and Rudi Susurua of TNC Solomon Islands made the complex logistics seem easy. In the 
Waghena community, the researchers benefited from the help of T. Amon, Rabaua Teiba, Francis 
Rotaniti, the Koria Family, Teube, Teisirake Tibaua, Francis Routanis and Jack Rabaua. In the 
Katupika community, the researchers benefited from the help of Gilson Willy, Worini, Harrison 
Benjiman, and Rence Zama. The study team included the following researchers and translators 
with local knowledge: Rudi Susurua, Tammy Tabe, Hon Peter Tobire, Teuaia Tangua, Teuea 
Karotu, and Arthur Nego. 

Warwick Nash of WorldFish Centre provided a number of helpful suggestions for improvements 
to this report. 

As ever, all errors, omissions or opinions remain the responsibility of the authors.  
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This report is part of a larger study looking at how marine protected areas have contributed to 
poverty reduction at four different sites in four countries. Between November 2006 and May 
2007, the study team conducted almost 1,000 household interviews and many group discussions 
in Fiji, the Solomon Islands, Indonesia and the Philippines. The data and information collected 
were focused on determining if the marine protected area had contributed to poverty reduction, 
and if so, why. This country report is one of four and provides input for a synthesis report 
combining the results from the four study sites. 

The study contributes to a growing stance in the literature that conservation practices “should at 
least do no harm” recognizing that many of the residents and neighbours of protected areas are 
poor and highly dependent on the environmental resources and services provided by protected 
areas to meet their daily survival needs. The study provides information to understand and 
support the recommendation adopted at the World Parks Congress on “Poverty and Protected 
Areas” (IUCN 2003) specifically that: 

1. Protected areas should strive to contribute to poverty reduction at the local level (either 
directly or indirectly), and at the very minimum not create, contribute to, or exacerbate 
poverty; 

2. In order to achieve their potential both to conserve biodiversity and to assist in reducing 
poverty, protected areas should be integrated within a broad sustainable development system; 
and 

3. Knowledge about the linkage between protected areas and poverty needs to be improved. 1 

Site selection for this study was limited to the Asia-Pacific region because this is the geographic 
area of interest for two study sponsors. Within Asia-Pacific, sites were selected based on three 
factors. First, experts who knew a site had to agree that the marine protected area (MPA) was 
likely to have contributed to poverty reduction. Second, the MPA had to be in an area poorer than 
the national average. Third, the MPAs themselves had to be as different as possible one from the 
other in order to give a wider basis for determining common elements of success in contributing 
to poverty reduction. The four sites selected were: 

·  Fiji . Yavusa Navakavu Locally Managed Marine Area on Fiji’s main island of Viti Levu. 
·  Solomon Islands. The Arnavon Community Marine Conservation Area between the large 

islands of Choiseul and Santa Isabel. 
·  Indonesia. Bunaken National Park at the northern tip of Sulawesi Island in central Indonesia.  
·  Philippines. Apo Island near Negros Island in the central region of the Philippines.  

                                                   
1  This section above borrows from previous writing at: Scherl, LM. 2005 “Protected Areas and Local 

and Indigenous Communities”. In McNeely, J.A. (ed.). Friends for Life: New Partnerships in Support 
of Protected Areas, pp. 101-112, IUCN, Gland, Switzerland; and Scherl, L.M. Wilson, A., Wild, R., 
Blockhus, J., Franks, P., McNeely, J., and McShane, T. (2004,) Can Protected Areas Contribute to 
Poverty Reduction? Opportunities and Limitations. IUCN, Cambridge and Gland (Translated 
Portuguese version, 2006). 
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This portfolio of sites is roughly representative of small, one-community local MPAs (Fiji), 
medium-sized, multi-community local MPAs (Solomons), big collaboratively managed national 
MPAs with lots of people (Indonesia), and small, co-managed national MPAs with few people 
(Philippines).  

This report addresses the study conducted in the Solomon Islands at the Arnavon Community 
Marine Conservation Area.2  
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  ���������
�%�����

The Solomon Islands’ Arnavon Community Marine Conservation Area is located between the 
provinces of Choiseul and Isabel. It has an area of 15,800 hectares, and about 2,200 people live 
near the MPA. The MPA itself consists of three small islands and their associated coral reefs. The 
communities of Waghena, Kia and Katupika co-manage the MPA in partnership with the 
provincial government and The Nature Conservancy. Most of the livelihoods in the Arnavons 
depend on the marine environment. These include fishing, sea cucumber harvesting, trochus shell 
collection (used to make buttons), and seaweed farming. 

 

Figure 1.1 Location of Arnavon Community Conservation Area 

Local people have long regarded the three Arnavon islands as a storehouse for important 
subsistence resources and traditionally visited the islands only in times of need. When a large 
immigrant population of Gilbert Islanders from Kiribati was voluntarily resettled nearby, over-
harvesting and community conflicts in the 1980s and early 1990s precipitated a dramatic decline 
in the Arnavons’ once abundant resources, particularly the hawksbill turtle whose shell was of 
high commercial value. To counter this “tragedy of the commons”, an MPA was legally 
                                                   
2  Country reports have been written for each site as well as a synthesis report for all countries. A film 

related to this study has also been produced. 
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established in 1995. The Nature Conservancy has provided technical support and funding to the 
MPA for more than a decade. The key stakeholders are the communities, their chiefs, the 
provincial government, and The Nature Conservancy. 

Poverty in the Solomon Islands is thought to be high, but no national poverty data have been 
collected for more than a decade. Based on other indicators, the 2006 United Nations’ Human 
Development Index ranked the Solomon Islands 128 out of 177 countries globally based on a 
composite index of health, education and living standards. The average person in the Arnavons’ 
communities lived on the equivalent of US$0.53 a day in early 2007. This is far below almost any 
poverty line. 
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The Solomon Islands’ Arnavons site is remote with little infrastructure. Conducting research 
there is challenging. Hence, the site has been studied by only a few researchers in the past decade.  

A 1994 report titled Community Resource Management at the Arnavons: a Participation Case 
Study (Ed Mayer and Susan Brown) describes the sharp decline in marine resources in the 
Arnavon Islands during the late 1980s and early 1990s. It notes how the decline was accelerated 
by conflict among the three local communities over resource rights in the Arnavons. 

Sango Mahanty’s 1995 Community Baseline Study for the Socio-Economic Monitoring Program 
in the Arnavons used semi-structured household interviews to compile baseline information on 
the three Arnavon communities. In 1995, the communities all had a high dependence on cash 
income that came mainly from selling marine resources such as sea cucumber, trochus shells 
(used for making buttons), and hawksbill turtle shell. This was the primary source of income for 
79 percent of households. (There are no actual income data in the baseline study.) The need for 
cash was driven by a dependence on imported staple foods (52 percent in Waghena, 44 percent in 
Kia, and 11 percent in Katupika). The average household had one primary source of cash income 
and three secondary sources. For the community of Waghena, the study also provides several key 
development indicators. In 1995, Waghena had no piped water supply and electricity in only a 
few houses, but its education levels were on par with national averages.  

Mahanty notes that in 1995 the Arnavon communities were at “an impasse between cash needs 
and sustainable resource management.” The quest for alternative sources of income among the 
Arnavon communities was high. An article in Development Bulletin 58 titled “Building Bridges: 
Lessons from the Arnavon Management Committee, Solomon Islands” (Sango Mahanty, 2002), 
describes how in the late 1990s, there were efforts to expand deep-water fisheries production by 
the Arnavon communities as a way of increasing cash income. Under the guidance of the 
Arnavons Management Committee, an existing fish processing centre in Katupika was expanded 
and a new centre established in Waghena with financial assistance from international donors. The 
EU had earlier funded a fish processing facility in Kai. The three centres bought deep-water fish 
such as snapper from the fishers and sold them to export buyers in the capital. Initial results were 
promising, but transport problems and the low price of the fish made the centres unprofitable.  

These previous studies provide context for the current study and help to show how far the 
communities have progressed in the last 10 years. 
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This country report, and the study overall, uses the World Bank’s definition of “poverty”. This is 
a multi-dimensional definition of poverty comprising three elements: opportunity, empowerment 
and security. The research and the results were organized around these three elements. 

The main methodological processes and tools used to ascertain information on the social, cultural, 
governance and some aspects of livelihoods were: focus group discussions, key informant 
interviews (primarily qualitative data) and specific questions inserted into the household surveys 
(primarily quantitative data). The qualitative data are discussed in the section immediately below, 
and the quantitative data are discussed in the following section. Full descriptions of the 
methodologies used for the quantitative and qualitative information collection are in the 
appendices to this report.  

The core of the qualitative assessment is based on fieldwork conducted in late November and 
early December 2006 in the villages of Waghena Island and the villages of the Katapika 
community. Waghena Island is home to 80% of the people affected by the MPA.  

Information reported here was collected through Focus Group Discussions and Key Informant 
Interviews. Focus Group Discussions were conducted with the women’s group, two committee 
groups of elders, and two groups of fishers. Each group discussion had a range of 5 to 13 
participants (average of 8) and lasted around 2 1/2 hours. Key Informant interviews were 
conducted with the following community members: registered nurses; police officers; school 
principals; provincial representatives; community chiefs; youth representatives; fishermen and 
seaweed farmers. Among the key informants, 60% were male and 40% female, and the average 
interview lasted 30 minutes (except for the ones with the village chiefs which lasted around 
almost 2 hours). 
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Overall, there was strong support for the Arnavons’ marine protected area (MPA) in all the focus 
group discussions and key informant interviews conducted in the Arnavons’ villages. People also 
seemed to be very aware of the existence of the protected area even though the MPA is one hour 
by boat from the communities (i.e., not close by or adjacent to where the communities are 
located). Support for the MPA comes primarily from recognition of the importance of 
replenishing depleted marine resources and protecting those resources for the future. People are 
well aware of diminishing fish stocks: “The conservation area is good because it allows the 
regeneration of already depleted marine species”. Some community members mentioned that the 
Fisheries Department at the national level said that the export of marine resources has declined, 
resulting in more support for marine protected areas to try and increase such exports. “The MPA 
is good for the long term sustainability of livelihood and health status of people and also for 
preserving our marine resources and the environment”. 

Support for the Arnavons’ MPA is quite strong despite the fact that people perceive when asked 
about the impact of the MPA on their livelihoods that now they gain less income overall because 
of it (not fewer opportunities for earning income though) and also are more restricted to access 
marine resources (see below). However, a more in-depth understanding of this perception through 
the hours of meetings reveals a number of confounding variables. First, fish stocks and other 
marine resources have been diminishing as noted by the community members themselves (e.g., 
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smaller size, lower numbers, and more effort to catch them), and this in itself they recognize, 
with or without an MPA, affected income generation. People are thus having more difficulties to 
generate income because fishing grounds nearby have been over exploited. For the ones who 
have boat access, they realize that the MPA has a lot of species that people could harvest to get 
income but can’t because it is being reserved; e.g., “it has affected the way people harvest turtles 
after it was declared a turtle sanctuary because it is one of the best areas of harvesting turtles”; 
but also another issue is that “people would have to spend more money on fuel just trying to get to 
the Arnavons (25 litres).” Second, since the MPA was created, legal prohibition to harvest beche-
de-mer (sea cucumber) has also been enacted.3 This had far more impact on income generation 
than the declaration of the MPA, but it was not always clear to community members that this is 
not related to the MPA. (It is a decree affecting the whole of the Solomon Islands.) Nonetheless, 
this is a conservation initiative targeted at one species and is relevant for the analysis in this 
study.4 There are some other species like turtle, trochus shells, and mother of pearl that people 
perceive are more difficult to catch now because of the establishment of the MPA. (They are 
prohibited but there is still illegal harvesting happening.)5 For the people harvesting those species, 
they would have done so further away from the community in areas that are now part of the 
MPA. Also when people catch some turtle, they noted not all of them are tagged, which for them 
indicates that there may be an increase in the number of turtles. That is, they are aware there is a 
monitoring program that is tagging turtles.6  

Two other important factors related to alternative income generation initiatives in Waghena also 
confound this overall initial more negative association between the MPA and income generation. 
The first related to the Fisheries Centre that was started as an economic enterprise in the 
community (as a facility to store, freeze and commercialize fish production) but collapsed for 
reasons explained below. The second related to seaweed farming, because the price community 
members were receiving per kilo of seaweed had decreased (see below). Nevertheless, it is 
recognized that both these have come to the community because of the MPA, and the community 
is supportive of it. Diversification of opportunities for income generation in general is perceived 
as having had other positive social impacts (explained below). However, even with such 
diversification, net income per household is still perceived to be less nowadays than years ago 
(i.e., because harvesting marine resources is said to be far more lucrative). After hours of 
conversation it was clear that the decline in marine stock in itself along with the more recent 
prohibition to harvest beche-de-mer are the main contributors to this rather than the declaration of 
the MPA, which because of the location of Waghena community has had less of an impact. 

                                                   
3  The 2004 Marine Assessment of the Solomon Islands recommend the ban of beche-de-mer for export 

because the population of the animal is in decline everywhere in the Solomons. This is due to 
unsustainable fishing practices. 

4  A national beche-de-mer management plan is in progress and quota restrictions may apply. 
5  The 2004 Marine Assessment found the only place one can find these species is in the Arnavons. The 

survey covered 7 of the 9 provinces in the country. Turtles according to Fisheries regulations are 
allowed only for household consumption but not for local sale/export (both shell and flesh), trochus 
shell (shell sizes between 8 and 12 inches) is still open for export, while mother of pearl (gold and 
black lip) continued to be affected by a national ban. 

6  TNC staff working in that community noted that fishers may also be afraid of reporting that a turtle has 
a tag. 
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On the very positive side there is ample recognition that marine resources such as trochus,7 
turtles, fish have increased in the MPA. Some people also recognize that with the MPA they are 
now starting to see some spillover effects to adjacent areas, particularly fish stock (but these are 
still some distance from the community). This awareness then is surprisingly widespread amongst 
the groups we spoke to considering that many Waghena and other community residents don’t go 
to the MPA. But there are still some who would say: “Turtles shouldn’t be restricted from 
harvesting because they are sources of food and their shells are used to make local jewellery to 
sell so to get income.” “The MPA is established by the government and is seen as a way of 
improving livelihood for the future generation in terms of increasing supply of marine resources. 
However, government focuses more on conservation than the welfare and wellbeing of the 
community.” 

And many people think or are hopeful that once the Arnavons’ MPA has very good stock of 
marine resources, they will be permitted to do some harvesting again, including for the species 
which are prohibited now. 


"
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Seaweed farming has in general been perceived as being very helpful to the people due to 
providing some little extra income. It started in 2003 and was more widespread and successful 
previously than nowadays because of a more recent decrease of S$0.50 cents/kg on its selling 
price (from S$2.00 to S$ 1.50). It remains a widespread activity with many households still 
deriving a little income from it. However, it seems that a number of households were already 
abandoning it and others considering doing so because of this price decline.8 Moreover, there 
have also been some frustrations about rejection of the farmed seaweed by the buyers: “I stopped 
seaweed farming not because of the price but because of the buyers. I see it as a waste of time 
and effort especially after farming a large area of seaweed and knowing at the end when you are 
expecting to earn income that your seaweed has been rejected and would not be bought by the 
buyer.” The ones that are abandoning seaweed farming are turning back again to fishing and 
more gardening. 

A perceived positive result of the decline of more customary sources for income generation (i.e., 
harvesting a range of marine resources) is diversification of opportunities for income generation 
that embraces their cultural tradition. There seems to be now more weaving of mats, baskets and 
traditional costumes for dancing. This has had the very positive effect of a resurgence of cultural 
revival with a greater beneficial effect on women and the youth (see below).9  

“Establishment of the MPA is good for regeneration of marine resources and in the meantime 
people have turned to traditional culture to use as a source of income such as dancing, weaving 
of mats and strings, sewing of traditional blouses.” 

                                                   
7  Trochus collecting is banned only in the Arnavons. 
8  High recent rates of inflation have depressed the Solomon Dollar, compounding the problem here. 
9  A clear demonstration of the widespread embracing of such activity and the richness of it was the four 

hours of continuous performance by a number of those dancing groups for the welcoming of our 
research team. Moreover, the financial contribution that our research team gave to the community went 
to help pay for boat fares to allow one of the youth dancing groups to go to Honiara to perform there. 
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The Fisheries Centre that was established in 1996/1997 and was operational for a while (up to 
the height of the ethnic crises in 2000 when the export market collapsed) is strongly supported by 
members of the community: “fish supplies income, but the fisheries centre is now closed, why is 
that?” The main purpose of the fish centre was to buy fish from the community and sell them to 
buyers in Honiara; i.e., to assist people in generation of income (people sell their fish to the 
fisheries centre) and this is managed by the fisheries committee. There is also the perception that 
“The MPA allowed the establishment of the Fisheries Centre but has restricted harvesting of 
other resources”. Its closure has made it more difficult for people to obtain income. “The 
fisheries centre has to be re-opened because it is one of the main sources of income for the 
community”.  

A number of reasons were discussed with respect to this closure, some saying that it is currently 
closed due to the low price of fish (S$2/kg), as people were not happy with the price and 
demanded it to be increased. The other reason was the breakdown of the generator that supplies 
electricity for the refrigerator. [TNC staff working at the community also explained that the 
fisheries centre project targeted the deep-sea bottom snapper, which are difficult to catch and are 
expensive when sold. People need to be trained and use better fishing equipment to catch them. 
These fishes are exported and would provide more income. However, people were selling reef 
snapper (and mixed reef fish species), which are meant only for subsistence. Price was allocated 
according to species and this lower price was because the fisheries department doesn’t want 
people to exploit these reef snapper to the point where they become depleted.] It was interesting 
to note that all fisheries committee members are involved in deep-sea bottom fishing and that 
they have been trained by the fisheries centre. The most important reason for this continued 
closure of the fisheries centre that surfaced from the discussions was related to an MOU that has 
not been fully agreed by all parties yet.10 

Another source of diversification of activities nowadays is that people are far more dependent on 
agricultural products compared to before. Whilst this does not generate much if any income, it is 
good for food supplies and health (see below).“Marine resources are easier for people and 
cheaper (paddling and using of simple fishing line) and generates more income, whilst land 
resources’ activities requires manpower, generates less income and need the use of expensive 
equipments such as gardening tools, chain saw, etc.” 

The community has applied to the government for a bee-keeping project, but there has been no 
response on this yet. Community members mentioned many activities that can be done to 
generate income, such as piggery and timber, but there are no market outlets for these products or 
for any surplus agricultural products. 

                                                   
10  There is a draft MOU between TNC, the Fisheries Committee, provincial government, and the 

ACMCA Management Committee formulated by TNC in 2006 through dialogue amongst the parties. 
All parties except the provincial government had signed this MOU, the province has not yet agreed to 
everything in it. This MOU needs to be finalized before the fisheries centre can operate again. [As a 
side comment, it was interesting to observe that the discussions on this topic facilitated by the field trip 
for this study helped to clarify community perceptions on this issue to TNC staff and the status of the 
MOU process to community members. We then heard that the process towards getting the MOU 
finalized was resumed and its finalization was on its way.] TNC current effort is to repair and put the 
machines to work prior to transferring the operation and management of the fisheries centre to the 
communities while the assets remain the property of the Solomon Island Government according to 
MOU. 



Nature’s Investment Bank  11

�
�	������

Community members felt there is a general decrease in household affordability to pay for school 
fees nowadays because of the prohibition to harvest in particular beche-de-mer and other marine 
resources. But they also recognize that the little income from seaweed helps pay school fees. 
About 60% of the students pay their school fees annually, whilst the remaining 40% pay about 
50% of the annual school fee. Although many students can’t pay all their school fees, they still 
attend school hoping that they will complete the payment of their school fees the following year. 
The school also has not been upgraded or received further support since the establishment of the 
MPA. Availability of education remains the same as before, and there is still a shortage of well-
qualified teachers.11 

����������������
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On the positive side, there is now further material in the curriculum related to environmental 
awareness with school children occasionally going on excursions to the MPA. There is 
widespread acceptance that children should be educated about the conservation of resources, and 
people want to see more material and courses on that and also relevant to the local area: “If we 
look through our national school curriculum, we find syllabus with conservation issues that are 
of national interest. Solomon Islands need for its teaching of environment in schools to effectively 
reflect the fact that we should bring Arnavon into our adjacent lagoon/reef areas and do the same 
out here.” The subject of conservation has long been part of the school’s curriculum and is also 
taught within Christian education at the school (i.e., to promote conservation education/ 
knowledge through teaching students how to appreciate and take care of the creation). Thus, 
visiting the Arnavons is seen as a relevant activity in enhancing the understanding of students to 
what they have studied in class. “Students learn more about conservation from visiting Arnavons 
now than before the Arnavons was an MPA.”  

 “The MPA is good because it enhances the knowledge and understanding of the students, 
especially in the field of science that is related to conservation. The visits to Arnavons also help 
students observe what is being done on the Arnavons, observe the MPA, carry out transects etc. 
Students have already paid two visits to the islands”. 

Awareness of the MPA and environmental awareness in general seems to be quite high at the 
community, although some still feel that there is a need for more workshops and awareness 
programs. The learning of cultural and traditional values has also increased in later years because 
of the need to diversify income generation activities (see above) and because Waghena has a 
representative in the ACMCA Management Committee. The latter, and thus the establishment of 
the MPA, has had a direct impact on community members perceiving that cultural awareness has 
improved.  

�����
�����

The need to diversify activities for income generation also had a very positive impact on skills 
acquisition. Children and youth in recent years are increasingly learning about traditional 
weaving and dancing. New skills have also been acquired for the ones undertaking seaweed 
                                                   
11  There are 2 primary schools and 1 secondary school. More than 300 students are in primary and more 

than 80 are in secondary school. Children start school from the age of 7-8 yrs and spend 6 years in 
primary level before going on to secondary school. The school has been assisted through funds from 
bi-lateral donors (independent of the MPA). 
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farming, when the fish centre was operational (e.g., techniques for deep-sea bottom fishing) 
and to be represented at the Arnavon Community Marine Conservation Area (ACMCA) 
Management Committee (see below on Governance). The increase in land-based agricultural 
activities also enhanced and brought new skills and techniques to the community. 
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One of the principal achievements of the MPA is its perceived impact on local governance and 
social cohesion since the establishment of the Arnavon Community Marine Conservation Area 
(ACMCA) Management Committee in 1995. All the communities affected by the MPA are 
represented (Waghena, Kia and Katupika) along with the Ministry of Forestry Environment and 
Conservation (MFEC), Department of Fisheries and Marine Resources (DFMR), Provincial 
Government (Isabel and Choiseul provinces), and The Nature Conservancy. Each community 
according to their own customs for doing so selects the community representatives at the 
committee (the 6 community members of the committee represent the 3 communities, with 2 
from each community), and community members we spoke with are well aware of this process. 12 
This committee has clearly brought a number of communities together to discuss marine 
conservation issues and enhanced the interaction between local communities and provincial 
government and also the interaction with conservation NGOs, like The Nature Conservancy. 
(TNC plays a fundamental role in facilitating the running of this committee through its 
organizational and logistical support as well as being a member of the committee.)13 In addition, 
the Committee has helped to develop skills amongst members for participating in meetings, for 
running such a committee, and for coordinating the undertaken of a number of activities and 
measures.14  

At this broader level, the committee is perceived to be functioning well and to have provided the 
opportunity for community representatives to express their views and to be an integral part in the 
decision-making process related to the MPA. However, at Waghena and other communities, the 
shortcoming of this governance mechanism is the perception that there is very little accountability 
on the part of the community representative on this committee with respect to what takes place at 
those meetings. From community members’ perspectives, meetings are rarely called before each 
ACMCA management committee meeting to canvass issues and then once discussions and 
decisions take place at the meetings again rarely people feel they are communicated back to the 
community. As an example, the visit of a tourist boat was discussed at the ACMCA management 

                                                   
12  The committee meets three times a year and focuses on policies, legislation relating to punishment of 

intruders, education and awareness of the community, and seeks funds for maintaining the MPA. The 
Committee and TNC were in the process of hiring a temporary worker who will be the manager of the 
Arnavons’ MPA and would be the person representing the management committee in meetings.  

13  TNC still plays a key advisory role by guiding the empowerment of the ACMCA management 
committee leadership, and ensuring that decisions made are technically sound and collective, and 
consistent with the ACMCA management plan. 

14  For example, the development of the management plan, supporting incentives for environmentally 
friendly technology and enterprise development practices for the ACMCA communities, liaising with 
development partners on potential economic incentives to encourage conservation initiatives by private 
businesses and communities, and discouraging incentives that foster unsustainable resource harvesting 
within the ACMCA communities.  
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committee meeting but from the perspective of the women’s group they expressed the 
following: “Recently we learnt of the tourist visit to Kia/ Arnavon and we were not informed so 
we missed the opportunity to sell our traditional art and craft (traditional bags, basket, mats etc.) 
for income. Next time we would like to be informed by the management committee about this kind 
of tourist visits so that we can also participate as well.” 

So the community representation part of this system of governance is not functioning well. Many 
suggested that “the community representative to the Arnavon meetings should at least have a 
meeting with the community so that he can bring forward the community’s concerns to the 
Arnavon committee and update them with the decisions made or about the meeting even though 
some of the things may not be entirely relevant for the community”. This issue was fully 
recognized by, for instance, the Waghena representative in the ACMCA management committee, 
with a commitment to improve upon such processes. However, he also noted that it is: a) often 
difficult to get attendance to meetings when they are called; b) many decisions of the committee 
are usually not relevant to the community and c) the community’s main concern is the intruders, 
who should be called and sat down and talked to in order to address the issue without involving 
the whole community. However, from community members’ perspective they want to know 
everything that happens in the committee, as they perceive all is ultimately relevant to them and 
this is why their communities are represented there. 

Most committees of the Waghena community consist of more men than women (only health and 
education committees include women). This is because of traditional norms. Women are less 
involved and thus can’t express a lot of important points/ideas. Women strongly suggest that it 
would be very effective to involve women in management meetings or to become members of the 
ACMCA management committee. It was voiced that “The establishment of committees in the 
community by the government and other organizations needs to clearly state the involvement of 
both men and women in the committee”.15  

Waghena also has a fisheries committee and a representative of this committee at the Provincial 
level meetings. This committee was established following declaration of the MPA and because of 
the establishment of a Fisheries Centre in the community (see above). The committee, whilst still 
functioning, is not very active since the closure of the Fisheries Centre and the misunderstanding 
and uncertainty with respect to an MOU that needs to be finalized (see above). In terms of 
governance, part of the issue is that the committee itself feels they can’t go directly to the 
provincial government and rely on the provincial representative, which is perceived as not being 
very effective. This fisheries committee is also not very aware of decisions made by the MPA 
management committee (an issue already mentioned above).  

��	����	� ������

By and large, the establishment of the ACMCA management committee provided a good 
mechanism to enhance social cohesion among communities. Community members are aware that 
there are many more inter-community activities, visits and exchanges since the MPA was 
established than before. Many of these were facilitated initially by all those communities’ 
representatives sitting together at the ACMCA management committee (a demand for all 

                                                   
15  There was a request at the end of discussions with women’s groups in more than one community to 

help find a way for the government and any related marine departments/organizations to involve 
women representatives in the ACMCA Management Committee so that they can voice women’s 
concerns and ideas regarding the MPA. 
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communities to be represented was very strong from the outset of forming such a committee). 
However, there is still some conflict between different communities as a result of intrusion into 
marine areas and harvesting resources and the rights to use these areas. This seems to be more 
noticeable since the closure of the MPA, but the latter did not surface in our discussions as a very 
strong concern. 
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Women’s roles have changed slightly as a result of the conservation measures. More women have 
become involved in seaweed farming and weaving of mats and cultural dancing clothes to earn 
income. They have then become more powerful and more involved in activities to generate 
income in the community. Men’s roles have also changed slightly as a result, primarily, of the 
ban on harvesting certain marine resources such as beche-de-mer but also the closure of the 
fisheries centre. This ban has stopped men from diving and more of them are now involved in 
gardening (see above). Children and youth have more opportunity now to learn traditional 
dancing and about the environment (see above) and are also involved in seaweed farming. 

 “It is the men that benefit more, especially those who can be employed and are able to move 
around doing fishing for the fisheries centre. But right now the centre is not working because of 
engine problems. Those who are employed as conservation officers have to spend one month shift 
which is too long to be away from family commitment and children are affected. Otherwise life in 
the community remains the same, but focusing more on gardening and other land-based activities 
in most cases”. 

�		������
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The communities are well aware of the restrictions on access to resources, but they also recognize 
the importance of this for the health of the environment in the long term.  

“With closing of the Arnavons, we are not allowed to enter parts of the islands to take comfort or 
to look for traditional medicine to cure sea sickness. Nevertheless, this MPA keeps the natural 
resources intact”.  

“…before the Arnavons were declared a MPA, we used to go there to harvest megapod eggs and 
milkfish for household consumption. Now there is nothing like that any more because of 
management restrictions”.  

“However, we understand too that conservation in the Arnavons makes the whole area a store 
house for all marine resources that also can reproduce to restock our over-fished reef areas. 
Beche-de-mer or sea cucumber is known as a “bottom cleaner”, this reduces toxic substances 
that may affect other marine life which may further become poisonous to humans”. 


"*  ����
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The Waghena community has seen no increase in the support they receive for the health clinic 
since the declaration of the MPA. There are still many diseases and inadequate medical supplies. 
The community has a clinic run by one couple, both as registered nurses in residence, who have 
been in Waghena since 2001. They get some very limited medical supplies which are sent from 
the National Medical Store to Taro Hospital and from there sent to Waghena. In Waghena as well 
as the other communities, concerns were expressed about access to transport sick people: “When 
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members of the community are sick, there is no transport to assist the sick to get to the clinic. I 
would like the Arnavons program to explore ways that community can be provided with canoe 
and engine to assist in such matters”. 16 

Due to increasing agricultural cultivation, there is a broader range of fresh vegetables farmed that 
contribute to diversifying the diet and reducing the consumption of canned food. This has had a 
positive impact on health, and one person said: “children have more variety of food now which is 
good for their health”; “Too much of the same kind of food can also have adverse effects on 
health, so it is important that household diet is spread over a variety of food sources rather than 
depending on what is being restricted under Arnavons management rules”. Moreover, the 
exercise required for agricultural cultivation is also recognized as being positive to health. 
However, the average intake of protein per person/per household is still considered to be good – 
there is no shortage of fish for people to eat according to the clinic nurse, and a member of 
another community stated: “With regards to food, there is enough fish to eat with other 
supplements. This may be because of the good healthy oceanic current that is coming from the 
Arnavon Islands”. The nutrition in the communities is good in general. The diseases most 
commonly present are: diarrhoea, pneumonia, malaria and diabetes. 

 “Whilst people were collecting beche-de-mer, they did not have time to do other things, and with 
the money from beche-de-mer, they relied more on buying food from the shop. Their diet was less 
varied then. So a positive impact of this prohibition is a more varied diet.” 

Before the MPA was established and beche-de-mer fishing was prohibited, a number of men had 
health problems as a consequence of diving, and in the last five years there has been three such 
occurrences in Waghena when people were using compressors: one died, one became paralyzed 
from waist down, and one had a mild attack and recovered. 

Over the last five years (since the clinic has had this continuous nurse couple), there have also 
been a lot of awareness programs in the community as well as health tours and sanitation 
inspections in households. At each such tour and inspection, a number of issues are discussed: 
how to best maintain wells and drinking well water only after boiling it; that they should run 
piggeries on the shores (almost every household has pigs) and not close to their dwellings or 
close to the wells; best methods for garbage disposal; cutting the grass short to avoid the breeding 
of mosquitoes; and digging drainage systems to drain out water under houses during rainy days to 
avoid breeding places for mosquitoes. The health committee on the island coordinates the 
investigation of households for sanitation with people given notice on Sunday during church 
service about such inspections (households that don’t comply are fined S$2.50). For sanitation, 
most people use the sea despite the fact that the health committee has been encouraging pit toilets 
(observations from the research team is that some people with pit toilets don’t have materials to 
enclose them so they are just used at night); less than 50% of households have pit toilets in 
Waghena. For water supply, most families have wells and rain tanks. 

                                                   
16  Recently the Arnavon Marine Conservation Management Committee passed a resolution that amongst 

the outboard motor engines that are currently under repair, one will be made available to one of the 
communities for such purposes. Moreover, the Arnavon canoe has been used on several occasions to 
transport sick mothers to Gizo city. 
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Women said they feel safer in times of disaster especially with food supplies because they are 
located where they could access the Arnavons’ MPA and the resources there if needed. However, 
they feel like they do not have any rights to some marine resources now even if they lack marine 
food supplies (see above - prohibition on harvesting). “Generally the Arnavon is believed to have 
contributed a lot towards restocking our surrounding reef areas. This is clear in that a lot of fish 
is around especially on trolling gear. This helps us to be more secure in terms of availability of 
enough fish for family needs”.  

Also a number of people perceive that the MPA contributes to good environmental health in 
general. “Yes we always believe that because of the Arnavons we still experience clear waters 
with fish and other marine life entering into our reef and lagoon areas and because of that, we do 
not come across any fish that is poisonous after eating it”. 

!����������	�����������
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Of particular mention here was the fact that now there is more respect and obedience towards the 
community chief, as he is the one who represents the community and knows from the ACMCA 
Management Committee what can or can’t be done. To many, this revived their cultural tradition 
of “obeying the chief”, as before the establishment of the Arnavons’ MPA, many mechanisms to 
show such respect had eroded. As mentioned above, dancing, production of clothing for dancing 
and weaving mats and baskets have been revived partially due to a need to strengthen other 
sources of income generation.  


"+  ,����������������
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This section positions the information above by addressing the linkages between conservation 
initiatives in the Arnavons and the multi-dimensional aspects of poverty reduction.  

1. Drawing conclusions on the relationship between the assets dimension of poverty reduction 
and conservation is complex.  

Because of a variety of issues, it is difficult to attribute to the MPA itself any positive or negative 
causal relationship to, for instance, the dimension of poverty that relates to assets, in particular, 
but also some aspects of opportunities. The declaration of the Arnavons’ MPA and the recent ban 
on harvesting certain marine resources (like beche-de-mer and trochus shells) are confounding 
factors for the communities. Moreover, many also note the inevitable decline of stocks of marine 
resources due to over harvesting, which is another compounding issue in analyzing the findings.  

Taking a more holistic analysis and including within it all conservation measures (be they the 
declaration of the Arnavons’ MPA, per se, or the prohibition to harvest endangered species, like 
beche-de-mer and trochus) then it is easier to interpret the findings. Also it is more realistic to do 
so as, from the perspective of the people, conservation measures are an overall concept (be they 
related to a specific geographical area or to a particular species).  

The findings show a perceived negative relationship between conservation measures and assets – 
people are earning less net income now than before; but a positive relationship between 
conservation measures and opportunities – people have diversified their income base and, 
importantly, also their livelihood support base. Whilst some of the latter are only marginally 
working now for income generation (like the seaweed farming), other opportunities are more 
entrenched within community life now because of conservation measures (like farming). When 
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the Fisheries Centre becomes again operational (mainly to commercialize deep species like 
snapper), this will no doubt provide a positive linkage between conservation initiatives and the 
opportunity dimension of poverty (and probably assets as well) for those communities. Another 
such positive linkage is a revival in the production of cultural products (like the weaving of mats 
and traditional costumes) and traditional dancing (which goes out of the community for cultural 
performances). These also earn some revenue for the community. 

2. Widening of opportunities for local communities have other positive ramifications. 

The ramifications of the widening of opportunities in the community attributed to conservation 
measures are several and reflect positive linkages between conservation initiatives and other 
dimensions of poverty. The dimension of capacity building and acquisition of skills and learning, 
which has accompanied the widening of opportunities in the Arnavons, has definitely benefited 
from the conservation measures. The Fisheries Centre, when operational, trained people in new 
fishing techniques, on management of the centre, and commercialization. Seaweed farming 
required acquisition of new skills that are important to all generations and both sexes (since adults 
and children, women and men work in such an activity). More widespread farming and 
production of cultural products also promoted enhanced skill learning and skill exchange within 
the community. Moreover, representation in the Arnavon Community Marine Conservation Area 
Management Committee also enhanced skills for participation and co-management.  

Related to the latter is the positive impact on greater awareness of environmental issues in the 
community, more exposure of those in the school to the MPA, and more opportunities for 
children and adults to get first-hand experience of the impact of conservation measures on marine 
resource replenishment and protection of endangered species. The latter two points were very 
salient with community members. Awareness of the MPA and environmental awareness in 
general seems to be high within the community given the distance between Waghena and the 
MPA. This finding is quite encouraging.  

3. The MPA has also led to empowerment of some 

There is also an apparent positive linkage between the empowerment and governance dimension 
of poverty and the conservation measures. The Arnavon Community Marine Conservation Area 
Management Committee has been no doubt a forum where a multi-stakeholder group can voice 
concerns, discuss issues and plan actions. It has brought community and government 
representatives into more direct dialogue, which given the isolation of the Arnavons, is itself 
quite an achievement. The community representatives feel empowered and able to contribute to 
discussions and decisions meaningfully. The accountability to the community about what takes 
place in committee meetings, and indeed the canvassing of issues in a more open way prior to 
meetings, is still lacking. Perhaps it is more accurate to say that there is empowerment of 
individuals rather than of community groups in the management process of the MPA to date. 
More widespread empowerment is still something that needs to be worked at.  

It was noticeable that women who are now earning more income from the diversification of 
opportunities feel more empowered and seem to be keen to participate more actively in the 
management of the MPA. This is the same situation for the youth who do not have their voice 
represented at the ACMCA Management Committee. Opportunities for the inclusion of women 
and youth in the Arnavon Marine Conservation Area Management Committee will need to be 
considered in the future. (The community representatives are mainly the chiefs, leaders, and/or 
elderly men.) Information from community discussions during the current study reveal the same 
findings of an earlier analyses conducted in the late 90’s: “there were no women or youth on the 
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AMC…the process of representation in the AMC reflected and perpetuated power 
differentiations, and communication and obligation networks within the community…there was 
also a lack of community understanding of the Arnavons Management Committee’s role”.17 

4. Vulnerability of communities was reduced due to more social cohesion and better health 

By and large, there are also many other ramifications for the community of the conservation 
measures that demonstrate a decrease in vulnerability. Social cohesion has been enhanced within 
and among communities whereas this interaction was seldom there before. This is a significant 
achievement taking into account: a) the considerable physical separation between some of these 
communities; b) the mixture of cultures represented at the Arnavons Marine Conservation Area 
Management Committee – Polynesia and Micronesia; and c) the fact that before the declaration 
of the MPA, this was an open-access area with three communities contesting it. Moreover, health 
has benefited, not directly by support to the clinic or provision of medicines, but by a more 
diversified diet (brought about by the increase in farming activities), also less consumption of 
canned food (because of less affordability) and fewer incidences of diving accidents. Increased 
environmental awareness has also paved the way for increased understanding, action towards, 
and acceptance of sanitation issues. Cultural revival (through the production of mats, traditional 
clothing, revitalizing of many youth dancing groups, and even the greater observance of 
obedience to the chief) also plays an important role in providing people with a greater sense of 
belonging and safety. Moreover, and importantly, people know that there is increased 
replenishment of marine resources in the MPA with spillover effects already noticeable in 
adjacent areas. This no doubt increases the sense of better security in case of scarcity and 
disasters, which community members acknowledged. 

All in all, the most noticeable negative linkage between the conservation measures and the multi-
faceted dimensions of poverty relates to assets (i.e., cash in hand) and some aspects of 
opportunities. There is, however, a diversity of other benefits that support a positive link between 
the conservation measures and poverty reduction in the Arnavons. There is by and large strong 
support for the MPA (but not necessarily for the conservation measure of banning the harvesting 
of beche-de-mer, for instance), and many people suggested they would like to see more local 
MPAs closer to their communities. 

                                                   
17  Mahanty, S. and Russell, D. (2002). “High Stakes: Lessons from the Stakeholder Groups in the 

Biodiversity Conservation Network.” Society and Natural Resources, 15: 179-188. 
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During the period between November 2006 and January 2007, 238 interviews were conducted in 
and around Arnavon Community Marine Conservation Area.18 Due to the remoteness of the study 
site and the lack of infrastructure, it was more difficult to follow strict protocol and sampling 
procedures than at the study sites in other countries. Communicating with communities in 
advance, coordinating the efforts of the survey takers, and ensuring consistent approaches were a 
challenge for the field team. While every effort was made to ensure that the data collected were 
consistent and complete, this was not always the case. For the survey and analysis, the sample 
was subdivided on the basis of the whether or not the household was part of a community 
affected by the MPA or not (MPA versus non-MPA).  

To determine a desirable sample size for the study, several assumptions were made. First, the 
acceptable margin of error in estimating welfare characteristics was limited to around +/- 5% with 
a confidence level19 at 95%. The level of 95% is usually selected when one wants to be 
reasonably confident of the outcome. Second, based on a population in the survey region of 
10,000 and a household size of 6.5 persons, the total number of households was estimated to be 
around 1,500. Thus, a sample of 300 households would generate a +/- 5.1% marine of error. 
Ultimately, due to weather conditions and harvesting obligations of the respondents, the 
surveyors were able to collect information from only 238 households. This gives a margin of 
error of +/- 5.8% . 20 

Next, villages were selected which sufficiently represented the populations of survey areas. 
Similarly, control villages were selected that were isolated from any impact of MPA but which 
maintained similar characteristics as the MPA villages in terms of population sizes, economic 
activities (i.e., fisheries, farming), absence of major development projects in the local area, and 
location and market access (i.e., coastline, proximity from population centres). The control site 
villages were selected by consulting a range of experts with in-depth local knowledge. The 
distribution of the sample is shown in Table 3.1.  

The average household interviewed consisted of 6.5 members. This includes an average number 
of children of 3.0 (equally divided among boys and girls). The respondents’ gender was 90% 
male and 10% female. The average age of the respondent was 44 years with an age range of 18 to 
74. For education, 90% of the respondents had an education level of primary school or higher. 
The average duration of an interview was 59 minutes. 

                                                   
18  From this point onwards, for reasons of international comparison, we will use the term Marine 

Protected Area (MPA) instead of Community Marine Conservation Area. 
19  The confidence level shows the likelihood that the selected sample is large enough so that the 

statistical results concerning welfare characteristics fall within the specified margin of error, which is 
5% in our case. Choosing a level of 95% defines the degree of uncertainty that one is prepared to 
accept. Choosing the 95% confidence level, for example, means that if one were to select a sample of a 
certain size, this sample will possess the desired attribute, within a specified margin of error (the 
confidence interval), 95% of the time.  

20  Confidence interval = 1.96� ((population size–sample size)/(4*population size*sample size)) 
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Table 3.1 Stratified sample distribution across different locations 

Village (MPA) Sample Village (non-MPA) Sample 
Kukutin (Waghena) 48 Zaru 14 
Nikumaror (Waghena) 26 Tutu 13 
Ruruvai (Katupika) 22 Bangara 13 
Arariki (Waghena) 19 Kubokanok 12 
Pututu (Katupika) 19 Sisiki 9 
Posarae (Katupika) 12 Pegi 1 
Purinaban (Katupika) 10 Sagadasai 1 
Keila (Katupika) 7   
Sire (Katupika) 6   
Waghena Island (Waghena) 6   

Total sub-sample (MPA) 175 Total sub-sample (non-MPA) 63 
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Various indicators have been included in the questionnaire to derive more information about the 
level of wealth of the respective households. Besides income, specific information was retrieved 
on the characteristics of housing and luxury items present in the household. The subjectivity and 
uncertainty involved in combining income, housing and luxury items into one composite welfare 
indicator led to analysing the three welfare variables separately.   

��	����

The most common welfare indicator is income. The survey addressed income by aggregating 
income from all sources. The sum of cash generating activities is used in this sub-section. The 
first comparison is the monthly income of the MPA (S$795 equals US$104) and non-MPA 
households (S$397 equals US$52). 21 On a per capita basis, monthly income averages S$122 
(US$16) for the MPA and S$61 (US$8) for the non-MPA. As shown in the box-plot22 in Figure 
3.1, there are differences in the variance of income between MPA and non-MPA areas. To 
compare the mean values between MPA and non-MPA, the t-test was conducted. The test 
indicates statistical significant differences in mean incomes between MPA and non-MPA areas 
(p<0.05).23 Because the income data are not distributed normally, no multiple-regression was 
conducted.  

The survey also analysed whether the MPA provided opportunities for alternative livelihoods, 
such as farming, timber or commerce. Note that the non-MPA communities are predominantly 
Melanesian (63 in the sample), the MPA population can be subdivided into Melanesian (81) and 
Micronesian (90) households. Because there are clear cultural differences between these ethnic 
groups, we also test for possible differences in subsistence and income generating activities 
between these ethnic clusters.   

 

                                                   
21  All currency conversions are based on the official exchange rate in December 2006 of S$7.63.  
22  Box-plots show the median, interquartile range, outliers, and extreme cases of individual variables. 
23  The t-test includes 142 households (96 households from the MPA area and 46 households from the 

non-MPA area). Because the Levene’s test indicates that variances were unequal, the results calculated 
for lower degree of freedom (df =121) are reported. 
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Figure 3.1 Box-plot of monthly income categorised by MPA/non-MPA (in S$) 

Table 3.2 shows that in both the MPA and non-MPA sample, respondents generate the majority 
of their income from sources other than fishing or farming. Table 3.2 shows the allocation of the 
different sources of income in terms of total revenue raised. Other sources of income (detailed 
below) seem to be significantly more rewarding in terms of cash income than fisheries and 
farming. The benefit of the large share of alternative income sources is that the communities are 
less vulnerable to external shocks. The distribution between MPA and non-MPA is significantly 
different. 

Table 3.2 Importance of different sources of income in terms of total revenue (%)  

 non-MPA MPA MPA 
 Melanesian Melanesian Micronesian 
Fishing 44% 24% 8% 
Farming 9% 0.4% 0% 
Other sources 47% 75% 92% 
 
Table 3.3 and Table 3.4 show the proportion of people involved in respectively subsistence and 
income-generating activities. Especially in the Micronesian communities, professional fishermen 
have become a minority. For subsistence activities, other than the fact that Melanesians in the 
MPA region hardly grow sample crops, no significant differences are observed between 
Micronesians and Melanesians. The same holds for the distinction between MPA and non-MPA 
communities. The differences that do occur in subsistence activities are most likely caused by 
geographic and environmental reasons rather than on cultural grounds.   

Table 3.3 Share of people involved in different income-generating activities  

 non-MPA MPA MPA 
 Melanesian Melanesian Micronesian 
Fishing 44% 56% 21% 
Farming 9% 2% 0% 
Other sources 47% 41% 79% 
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Table 3.4 Proportion of people involved in subsistence activities  

 
Non-MPA  
Melanesian 

MPA 
Melanesian 

MPA 
Micronesian 

Fishing  97% 99% 98% 
Seafood collection  49% 28% 37% 
Farming staple food  16% 1% 16% 
Farming vegetables  78% 94% 73% 
Handicraft / Basket weaving  27% 38% 46% 
Wood / mangrove collection  22% 47% 42% 
 
Figure 3.2 shows the relative breakdown of the category “other income sources” categorised by 
MPA/non-MPA. Copra and business are important activities for the non-MPA households.24 The 
MPA households are quite active in timber sales and wage labour. Of the people who generate the 
majority of their income from other sources, the MPA households earn the most: S$1,194/month 
(US$156/month). The non-MPA respondents earn on average a bit less than half this amount.  

a. Other income Non-MPA (n=30) b. Other income MPA (n=41) 
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Average household income for other sources 
(non-fishing/non-farming) = S$507/month 

Average household income for other sources 
(non-fishing/non-farming) = S$1,194/month 

Figure 3.2 Relative breakdown of other income sources categorised by MPA/non-MPA 
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The interviewers recorded two characteristics of the premises of the households: the material used 
for the wall (e.g., thatch/leaves, wood, corrugated metal or concrete) and the materials used for 
the roofing (e.g., thatch/leaves, tiles or corrugated metal). Attaching weights to the above 
materials varying from zero (no walls) to three created a housing indicator. The minimum score is 
one, representing a house without walls, but with a thatch leaves roof. The maximum possible 
score is six, representing a house with concrete walls and a metal roof. By following the 
procedure of weighted summation, three groups were created:  

                                                   
24  Copra is the dried meat, or kernel, of the coconut. The name copra is derived from the Malayalam 

word kopra for dried coconut. Making copra—removing the shell, breaking up, and drying—is usually 
done where the coconut palms grow. Copra is collected by traders going from island to island and port 
to port in the Pacific. 
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·  Group 1. Low-cost housing: encompasses the cases with values 1 and 2 (walls are from 
leaves or thatch or even no walls (n=7); roof is from thatch/leaves); 

·  Group 2. Medium-cost housing: housing which is neither poor nor wealthy, encompassing the 
cases with a value 3 to 4 (walls are from wood, thatch or leaves; roof is from tile or metal 
sheets, seldom from thatch/leaves); 

·  Group 3. High-cost housing: encompasses the cases with the value of 5 to 6 (walls are from 
wood, brick or concrete; roof is from metal sheets). 

Figure 3.3 shows how the three categories are distributed between MPA and non-MPA sub-
samples. It is not possible to calculate chi-square because of the small number of medium-cost 
and high-cost housing. However, the figure below makes clear that the low-cost housing is the 
most common housing form in MPA (57%) as well as in non-MPA (84%) areas. At the same 
time, there are more respondents from the MPA area who have medium-cost (10%) or even high-
cost (33%) housing compared with the respondents from the non-MPA area (3% respectively 
13%). 
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Figure 3.3 Distribution of housing classes categorised by MPA and non-MPA 

An additional housing indicator that can potentially be used as a proxy for wealth is whether the 
household has access to electricity. Table 3.5 presents the allocation of electricity availability 
between MPA and non-MPA households. All interviewed households, except for a few with a 
transformer, lack electricity in their houses. Note that, although differences in welfare may be an 
important reason for the absence of electricity in households, the difference may also be 
explained by local characteristics (i.e., distance from the grid). 

Table 3.5 Availability of electricity 

MPA/non-MPA Non-MPA MPA 
No electricity 98% 98% 
Electricity 2% 2% 
 
The same analysis can also be conducted for the availability of running water in the premises of 
the respondent. The analysis shows that none of the respondents have running water inside their 
homes.  

Table 3.6 Availability of running water inside the house 

MPA/non-MPA Non-MPA MPA 
No running water 100% 100% 
Running water inside the house 0% 0% 
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Another welfare indicator is the type and number of “luxury” items available in the household. 
The interviewers registered the presence of nine items. Next, the items were aggregated by 
weighted summation. Three weight categories are used (see Table 3.7): a weight of one for radio, 
watch/clock, canoe, bicycle, and boat without motor; a weight of two for television and a 
motorised boat; and a weight of three for satellite dish, motorcycle, and car/truck. The weighted 
summation was normalised to a scale of one to ten, where ten represents the maximum score. 

Table 3.7 Weights applied for aggregation in an item indicator 

Weights:  Weight: 1 Weight: 2 Weight: 3 
  Radio TV Satellite dish 
  Watch/clock Motorised boat Motorcycle 
  Canoe  Car/truck 
  Bicycle     
 Boat without motor   

 

Figure 3.4 shows the presence of the nine items in the household. The most popular item is a 
canoe, owned by almost 48% and 75% of the population in the non-MPA and MPA areas, 
respectively. Other popular items are radios and watches. Satellite dishes, motorcycles and cars 
were not found. Some differences can be observed between the MPA and non-MPA sub-samples. 
For most items, the MPA households seem to possess more of these items than the non-MPA 
households. However, to confirm structural differences, statistical testing was conducted. 
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Figure 3.4 Share of respondents owning luxury items categorised by MPA/non-MPA 

Figure 3.5 shows box-plots for the presence of luxury goods categorised by MPA/non-MPA (on a 
scale from 0 to 10). For reasons of clarity, the outliers have been removed from the graph. The 
mean score, on a scale of zero to ten, for MPA households is 1.03. For non-MPA households, the 
mean score is 0.69. The t-test indicates that there are significant statistical differences in the mean 
values between the MPA and non-MPA areas (p<0.01).25 

                                                   
25  The test includes 238 households (175 households from the MPA area and 63 households from the 

non-MPA area).  
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Figure 3.5  Box-plot of presence of luxury goods categorised by MPA/non-MPA (on a scale from 

0 to 10) 
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The main criticism of MPAs is the potential negative impact of MPAs on fishing activities. 
Fishers are generally no longer allowed in certain areas, which implies that they lose part of their 
fishing grounds. This may mean that the fishers have to go to other, more remote areas or areas 
with more competition, and increased fishing effort in the areas still open to fishing may push 
fishing to unsustainable levels. As a result, their catch may be reduced and travel costs increased. 
To verify the impact of MPAs on fishers in and around MPAs, 218 fishers were interviewed 
about their fishing activities.  

Figure 3.6 show the importance of certain type of fishing techniques of the MPA and non-MPA 
fishers, respectively. The respondent was asked to indicate the first and second most important 
fishing technique used. This can show if MPA fishers have switched to different techniques or are 
catching different kinds of fish than fishers in non-MPA communities. A difference in fishing 
techniques has time and catch implications for fishers. A difference in fish types caught has 
income implications for fishers. 

By attaching weights to the first and second most important options selected, a weighted score 
was created which reflects the relative importance of each technique and fish type. Note that we 
assume that the first most important technique weighs twice as much as the second most 
important technique. 

Figure 3.6 shows the range of fishing techniques used by MPA and non-MPA fishers, 
respectively. The composition of techniques used is not significantly different between the two 
sub-samples. Fishers depend mainly on bottom fishing with hook and line, and trolling. Only in 
the communities closer to the MPA, using snorkel and spear is much more popular than is the 
case for the non-MPA communities. The fishers were also asked whether the techniques used 
have changed over time. Similar to the fish types, no notable differences have been found 
compared the composition of techniques ten years ago (before the MPA).  

When asked about the main reason for fishing, the majority of both MPA and non-MPA 
respondents (60%) replied that they need the income to feed their families. In other countries, it is 
not unusual to find that 10% of the MPA respondents fish to strengthen social bonds. 
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b. Non-MPA techniques (n =54) a. MPA techniques (n = 164) 
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Figure 3.6 Fishing techniques applied by MPA and non-MPA fishers 

Figure 3.7 shows the response of fishers when asked about their perception of changes in fishing 
in the last ten years (since the MPA was established). All non-MPA respondents experienced 
more difficult conditions. A few fishers in the MPA perceived improvements in the catch per unit 
effort (CPUE) (6%), but the remaining MPA respondents were also pessimistic about changes in 
the fishing conditions. 
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Figure 3.7 Perceived changes in the last ten years in the fishery industry according to 
interviewed fishers 

Figure 3.8 shows the main reasons for the change in CPUE. Decreased fish abundance is the 
prime reason for changes in CPUE in both the MPA and non-MPA areas. The second most 
frequently given reason for the decline in CPUE among non-MPA fishers is over harvesting (very 
much related to the first reason as well). For MPA fishers, the setting aside of the Arnavons’ fish 
grounds for the MPA is perceived as contributing to the decline in catch levels.   
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Figure 3.8  Reasons for change in fish catch compared to ten years ago 
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To learn more about the possible impact of the MPA on the fishing efficiency of the fishers, 
two tests were conducted. First, the respondent was asked about the duration and frequency of 
their fishing trips. On average, MPA and non-MPA fishers spend 4¾ hours and 3¼ hours on a 
fishing trip, respectively. The comparison of the mean values of fishing time indicates highly 
significant differences between the MPA and non-MPA areas (p<0.001).26 The fishers from the 
MPA area fish on average more than one hour longer than the fishers from the non-MPA area.  

By combining the fishing frequency and the fishing time, the total fishing time per year was 
calculated for both MPA fishers (n=164) and non-MPA fishers (n=54). The calculation reveals 
that MPA and non-MPA fishers spend on average 605 and 457 hours per year, respectively. The 
variation of the fishing time for both MPA and non-MPA areas is shown in Figure 3.9. However, 
the comparison of the mean values indicates that the differences between MPA and non-MPA in 
average fishing time are statistically not significant. 

 
Figure 3.9 Box-plot for total fishing time per year for MPA and non-MPA fishers 

Second, the respondents who indicated to go fishing at least once a month were requested to 
report their travel time to their prime fishing grounds now compared to ten years ago (Table 3.6 
and Figure 3.10). The t-tests for both variables (travel time now and travel time ten years ago) 
indicate that there are significant differences in mean values between MPA (76 minutes) and non-
MPA areas (49 minutes) (p<0.001)27. Fishers from the MPA need on average more time to travel 
to their primary fishing ground compared with fishers from non-MPA. The difference between 
MPA and non-MPA in mean value of travel time is now about 26 minutes. This has emerged in 
the last ten years. Moreover, there are highly significant statistical differences in travel time to the 
primary fishing ground now compared to 10 years ago (p<0.001).28 The difference in the non-
MPA area of 24 minutes is caused by fish grounds depletion. The difference in the MPA area of 
50 minutes is caused by both the depletion of fish grounds and the displacement due to the MPA. 

                                                   
26  The t-test includes 225 cases (167 fishers from the MPA area and 58 fishers from the non-MPA area). 

The number of households included in each test varies because not all the households answered every 
question and because for the t-tests the extreme values were removed from the test. 

27  The t-test includes 221 cases (163 fishers from the MPA area and 58 fishers from the non-MPA area). 
Because the Levene’s test indicates that the equal variance is not assumed, the results calculated for 
lower degree of freedom (df =197) are reported. 

28  The paired samples t-test includes 220 fishers who reported both travel time now and travel time 10 
years ago. 
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Table 3.8 Travel time to fishing grounds (in minutes) 

Travel time to fishing grounds  Non-MPA MPA 
Ten years ago 25 26 
At present 49 76 

 

 
Figure 3.10 Box-plot for travel time 
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Education is an important indicator representing the opportunities of the local communities. As 
shown in Table 3.9, around 69% of the children in the MPA between 6 and 15 years of age attend 
school. For the non-MPA children this is only 38%. When asked about the highest level of 
education within the household, a similar pattern emerges. As shown in Table 3.10, level of 
education of the MPA respondents is around two times higher than that of the non-MPA 
respondents. 

Table 3.9 School attendance of children between 6 and 15 years of age categorised by 
MPA/non-MPA and economic activity 

 Non-MPA MPA 
Attend school 38% 69% 
Do not attend school 63% 31% 

Table 3.10 Highest level of education recorded within the interviewed household categorised by 
MPA/non-MPA and economic activity 

 non-MPA MPA 
No schooling 22% 7% 
Primary 21% 28% 
Secondary 17% 46% 
Tertiary 0% 4% 
Other 3% 3% 
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Respondents were also requested to respond to various statements about education. The 
responses were ranked on a scale from –1 (fully disagree) to +1 (fully agree). On two statements, 
the respondents were almost unanimously in agreement: “It is important that my children attend 
school” and “The chances for going to school are the same for boys and girls”. The only 
significant difference between MPA and non-MPA families was the ease with which the school 
fees can be paid. On this aspect, the MPA households are not in agreement while the non-MPA 
households are.  
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Figure 3.11 Changes in education compared to ten years ago categorised by activity 

In summary, for assets and opportunities, MPA households have incomes that are double the non-
MPA household average and generally have better houses. The lack of indoors running water and 
electricity is the same for both MPA and non-MPA households. More kids attend school and 
education levels are higher for MPA households versus non-MPA households, but MPA 
households find it tougher to pay school fees now than 10 years ago (when the MPA started). 
Fishing techniques are more sustainable for the MPA households, but it takes them an average of 
50 minutes longer to get to the fishing ground now compared to 10 years ago. 
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The level of community engagement was tested in two ways. First, the respondent was asked 
whether anyone in his or her household was a member of some sort of committee. Being part of a 
committee implies that the respondent has a stronger voice in policies and management issue in 
the region, thereby representing a higher degree of empowerment. Table 3.11 shows the high 
presence of committee members in the MPA community (15%) while none of the non-MPA 
households reported a household member to be on a committee.  
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Table 3.11 Participation rate of households categorised by MPA/non-MPA and by economic 
activity 

 Non-MPA MPA 
No committee members 100% 85% 
Committee members 0% 15% 
 
Next, various statements were presented to the MPA respondent about how community 
engagement has changed since the implementation of the MPA (see Figure 3.12). Similar to the 
previous statements, responses are ranked on a scale from –1 (fully disagree) to +1 (fully agree). 
The top three positive statements are all about community participation with both MPA and non-
MPA promoting such participation and no significant differences between them. At the same 
time, MPA communities score positive on NGO support, while this is the most negative score for 
the non-MPA respondents. Apparently, the MPA has played some positive role in increasing 
social cohesion, given the positive score of MPA respondents for increased unity within the 
community. Conflicts among and between communities still seem to be perceived by both MPA 
and non-MPA respondents. 
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Figure 3.12 Statements about community engagement categorised by activity 

In summary, for empowerment, about one in six of the MPA respondents is a member of a 
committee, suggesting that they have a greater opportunity for participation in decision-making 
than the non-MPA respondents where no one was a member of a committee. MPA households do 
feel a bit more united now than 10 years ago, but conflict continues (though at a lower level than 
that perceived by the non-MPA households). 
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As a health proxy, an effort was made to find out more about the impact of the MPA on the fish 
diet. First, information was collected about the frequency with which fish was consumed in the 
household. On average, households consume fish 120 days per year, with a lower limit of 108 
days per year (some non-MPA residents) and the upper limit of 125 days in a year (some MPA 
households). The higher decline in fish catch in the non-MPA area may have contributed to the 
lower levels of fish consumption by non-MPA households. 

As shown in Table 3.12, the households also indicated whether their fish consumption has 
changed compared to ten years ago. Also in this regard, the results are somewhat different. The 
majority of the non-MPA respondents (93%) indicated they consume less fish than ten years ago. 
This decline in fish consumption was less among MPA respondents (80%).  

Table 3.12 Changes in fish diet compared to ten years ago 

 Non-MPA MPA 
Eat less fish 93% 80% 
No change 0% 18% 
Eat more fish 5% 1% 
Don’t know 2% 2% 
 
When asked about the reason for change in diet, the most important reasons given were changes 
in catch levels and reduced sharing of fish catch within the community (see Figure 3.13). Thus, 
because fishers catch less fish, they have less fish to share and also consume less. The reduced 
sharing can be seen as a negative development, because sharing of catch is generally considered 
in the Pacific region as an activity that strengthens community cohesion. The answers from MPA 
and non-MPA communities do not differ significantly. 
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Figure 3.13 Reasons for changes in fish consumption 
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Next, various statements were presented to the respondent about how health-related issues 
changed compared to ten years ago. Similar to the previous statements about education, responses 
are ranked on a scale from –1 (fully disagree) to +1 (fully agree). As shown in Figure 3.14, the 
difference in response between MPA and non-MPA households is not large. The positive and 
negative statements coincide largely for both groups, except for two statements. The change in 
quality of water supply was rated positively by non-MPA and negative by MPA respondents. 
MPA households rated the access to medical services in their communities much more positive 
than non-MPA respondents. The MPA may have played a role in this regard. Both groups are 
optimistic about the general health conditions of their family, while they are pessimistic about the 
decline in availability of natural resources and traditional medicine, as well as sanitary conditions.  
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Figure 3.14 Health related changes compared to ten years ago categorised by activity 
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MPAs generally require a social system in which decisions concerning the management of the 
MPA are made. As a result, a common interest is created which can trigger a positive impact on 
the social cohesion in the area. Social cohesion was tested by asking the respondent how often 
they encountered people using illegal fishing practices (for example, dynamite, cyanide, acid, 
fishing in MPA, etc.) or found evidence that people have recently used illegal practices in their 
area.  

The results are summarised in Table 3.13. Illegal practices are more often observed by MPA 
household (3%) than by non-MPA households (0%). Perhaps this is because the former are more 
aware of what is legal and what is illegal, and the rules and regulations in MPAs are more 
stringent and can therefore be more easily violated. Non-MPA households are also likely to be 
less aware of what constitutes destructive fishing practices. However, the difference is too small 
to draw any definite conclusions about the level of violations in the two groups. When asked 
about the type of violators, the MPA respondents indicated that the majority of the violators came 
from their own communities (83%).  
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Table 3.13 Witnessed illegal practices in the last year categorised by MPA/non-MPA and by 
economic activity 

 Non-MPA area MPA area 
Regularly 0% 0% 
Occasionally 0% 1% 
Rarely 0% 2% 
Never 100% 97% 
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The perceived change in the state of the marine general environment (excluding the MPA) was 
tested by asking the respondents their opinion about the quality of a range of environmental 
indicators (i.e., coral abundance, fish size and diversity, and water quality). The responses are 
normalised to a scale between –1 (lowest quality) and +1 (highest quality). As shown in Figure 
3.15, the perception between MPA and non-MPA respondents is practically the same. Both 
groups are extremely pessimistic about all aspects of the general marine environment. Only coral 
abundance scores somewhat less negative compared to the other four environmental indicators. 
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Figure 3.15 Perceived changes in the environment categorised by MPA and non-MPA 
households (on a scale between –1 and +1) 
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Finally, respondents who are part of the MPA were interviewed about their perceptions of the 
MPA. Two sets of statements were presented to the respondent about the MPA and its effect on 
the community. Similar to the previous statements, responses are ranked on a scale from –1 (fully 
disagree) to +1 (fully agree).  

The first set concentrated more on the perceived impact of the MPA on the income of the 
community in general. As shown in Figure 3.16, the statement that received unanimous support 
was that “The MPA is good for my family’s future”. However, for all other statements about the 
impact of the MPA on their livelihoods, the respondents were genuinely pessimistic. This 
apparent contradiction can be explained by the positive contribution of the MPA in terms of 
intangible services provided and the “existence’ value to the community of the MPA that makes 
them feel proud of being part of something that is known and appreciated beyond the realm of 
their communities. 
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Figure 3.16 Perceptions on the MPA and its impact on the income of community 

These intangible services are represented in the second set of statements, which concentrate more 
on the public support of the MPA and the perceived quality of the MPA. Figure 3.17 shows that 
the large majority of the respondents agree that destroying the MPA now will cause significant 
problems in the future. Moreover, the respondents also feel that it is their task to safeguard the 
MPA for the future. The respondents are also very positive about the contribution of the MPA in 
terms of maintenance and revival of local culture and traditions.  
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Figure 3.17 Statements about MPA management and community 
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Two statements in Figure 3.17 are rated negatively. The respondents are not very positive 
about the current management of the MPA, judging from the negative rating of the statement 
about management communication. The respondents are also pessimistic about the impact of the 
MPA on the position of women in the community. One explanation may be that women’s 
increased participation in community meetings over the years is not yet translating into effective 
contribution to, and influencing of, decision-making processes particularly with respect to matters 
directly related to better livelihood conditions for women. Moreover, women still lack 
opportunities to influence decision related to the management of the MPA. While the majority of 
respondents felt that improved access to natural resources, this does not fit with other findings 
such as the perception that the MPA has not yet increased fish catches and people eat less fish 
now than ten years ago.  





Nature’s Investment Bank  37

+� ���	����������
��$�� �����

Overall, the MPA communities perceive that life is harder than it was ten years ago. Yet when 
compared with the non-MPA control sites, in many respects the Arnavons’ communities are 
better off than the non-MPA communities. Some of this difference is no doubt because the 
Solomon Islands have suffered in recent years from political instability and the over-exploitation 
of fisheries and timber.  
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The qualitative assessment showed that the Arnavons’ MPA promoted an increase in 
opportunities from marine harvesting that brought a modest amount of income and diversified the 
livelihood base. Amongst those are seaweed farming, deep-sea fishing, agriculture production 
(growing vegetables), and production of handcrafts.  

Yet local incomes have declined due primarily to the national prohibitions against collecting sea 
cucumbers and a long-term decline in fish catches. While neither of these variables is related to 
the MPA, prohibition against collecting certain species is a conservation measure often associated 
by local community members with the MPA rather than being a national decree. 
(Communications are highlighted as an issue below.)   

Opportunities for learning and capacity building were ancillary benefits of the MPA. The 
Fisheries Centre trained people in new fishing techniques, on management of the Centre, and 
commercialization. Seaweed farmers acquired new skills important to the entire community 
because adults and children, women and men work in this activity. More widespread farming and 
production of cultural products also promoted skill learning and skill exchange within the 
community. Representation in the MPA Management Committee enhanced skills for 
participation, coordination, running committees, and co-management among community leaders.  

The quantitative assessment was able to verify these findings. Compared to the non-MPA 
communities, the Arnavons’ communities have twice the cash incomes, better housing, practice 
more sustainable fishing techniques, and have a greater percentage of children attending school. 
There were no statistical differences between the two communities in water supply, electricity, or 
dependence on non-fishing incomes. 

A summary of the key assets and opportunities indicators is provided in the radar chart presented 
in Figure 4.1. The radar chart on the left (Figure 4.1a) shows the distinction of welfare indicators 
between communities living in the MPA and non-MPA areas. Note that the five welfare 
indicators are standardized on a scale from 0 to 1. The highest score for each welfare indicator is 
presented as the maximum score, being “1” in the graph. The radar chart confirms the findings of 
the qualitative assessment for assets and opportunities: MPA households are better off than the 
non-MPA households taking part in the survey.  

The radar chart on the right (Figure 4.1b) presents the differences between Melanesian and 
Micronesian communities living inside or outside the MPA area. Note that no Micronesian 
communities `were interviewed outside the MPA area. Regardless of the ethnic background, the 
communities related to the MPA score significantly better than the Melanesian communities of 
the control site. Therefore, we can conclude that being affiliated with the Arnavons conservation 
area is more important as a welfare determinant than the ethnic background of the communities.     
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a. MPA and non-MPA distinction b. Ethnic distinction 
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Figure 4.1 Summary of welfare indicators of MPA and non-MPA communities 
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The qualitative assessment observed that the Arnavons’ MPA has improved local empowerment. 
The MPA Management Committee empowered the communities to use this multi-stakeholder 
group to voice concerns, discuss issues, and plan actions. It has, in particular, brought community 
and government representatives into more direct dialogue, which given the isolation of the 
Arnavons is quite an achievement. The improved dialogue and decision-making processes have 
helped strengthen local governance. 

As women have become involved in seaweed farming and weaving of mats and making of 
cultural dancing clothes to earn income, they have overall become more powerful and more 
involved in activities to generate income in the community. Women are also keen to participate 
more actively in the management of the MPA as they do not now participate in those forums. 
Men’s roles have also changed slightly as a result of the ban on harvesting of sea cucumbers and 
the closure of the Fisheries Centre. More men are now involved in gardening vegetables. 

The MPA has also helped empower the community chiefs. There is more respect and obedience 
towards the community chief, as he is the one who represents the community and knows from the 
MPA Management Committee what can and can’t be done. To many, this revival of their cultural 
tradition (e.g., “obeying the chief”) has been quite important. Before the establishment of the 
Arnavons’ MPA, many mechanisms to practise traditional costumes had been eroded. However, a 
problem salient to many relates to the lack of accountability back to the communities of their 
representatives in the Arnavons’ management committee, which in  turn does not promote greater 
awareness of the impact of the MPA on peoples’ lives (which may have been a factor 
contributing to some results in this study). 

The quantitative assessment provides a more ambiguous picture of the impact of the MPA on 
empowerment and governance. Women are perceived to be more active in committees but are not 
perceived to be better off than before. A possible explanation is that most respondents are male 
and may not be fully aware about the impact of the MPA on their wives and daughters. Other 
explanations are that while women may be participating in more community committees, they are 
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still not represented in the Arnavons’ management committee, and they still are not able to 
influence decisions that matter in terms of direct impact on the conditions of their lives. On the 
other hand, the recent decline in seaweed prices may have hurt the women a bit more in the 
community, which in turn may have affected the general perception of the respondents. In 
general, however, the improvement in local governance is also found in the quantitative 
assessment. The MPA has increased participation in community groups, the community feels a 
bit more united than ten years ago, and there is a perception that the MPA has helped maintain 
culture and traditions. 
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The qualitative assessment showed that Arnavons’ MPA has increased security and reduced 
vulnerability. Food security in particular has improved. Women said they feel safer in times of 
disaster because they are located where they could access the Arnavon MPA resources if needed. 
In addition, the MPA has stimulated more vegetable farming, and fishing is starting to improve 
after a long decline. “Generally the Arnavons…have contributed a lot towards restocking our 
surrounding reef areas. This is clear in that a lot of fish are around especially on trolling gear. 
Thus, it helps us to be more secure in terms of availability of enough fish for family needs.” 

Health security is also greater due to a more diversified diet, less consumption of canned food, 
less incidence of diving accidents, and the use of MPA boats to transport severe medical 
emergencies to the city of Gizo. “Children have more variety of food now which is good for their 
health”.  

Increased environmental awareness catalyzed by the MPA has also paved the way for increased 
understanding, action towards, and acceptance of sanitation issues.  

Social cohesion has been enhanced among the MPA communities. There are many more inter-
community activities, visits and exchanges since the MPA was established. Many of these were 
facilitated by the community representatives sitting together on the MPA’s management 
committee. This is a significant achievement because of the considerable physical distance 
between some of the communities, the mixture of Melanesian and Micronesian cultures 
represented on the Arnavons’ Management Committee and the fact that before the MPA, the 
Arnavons were an open-access area and a source of conflict among the communities.  

People have a greater sense of belonging and safety because of the greater observance of 
obedience to the chief, production of mats, traditional clothing, and revitalized youth dancing 
groups. 

The quantitative assessment confirms most of the above observations in the qualitative 
assessment. MPA communities perceive that their access to health care is better, and the health of 
their family is better. Yet the same communities feel that sanitation and water quality are both 
worse than ten years ago and it is now harder to find traditional medicines. However, with regard 
to the security provided in difficult times, the results are quite different. Apparently, people in the 
survey did not consider the presence of a healthy stock in the Arnavons’ MPA as a back-up for 
difficult times. It was particularly the women who noted this in the qualitative assessment, so this 
could be a result of the large percentage of men who answered the survey questions. 

Looking at the unanimous support for the MPA, people seem to be generally aware of the 
importance of the MPA for themselves and future generations. Yet at some level they also feel 
rather negative about a number of potentially more promising impacts that the MPA could have 
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had in their lives (related to infrastructure and access to markets, for instance). In summary, as 
one local person noted, “The MPA is good for the long-term sustainability of livelihoods and 
health status of people and also for preserving our marine resources and the environment”.  
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As a methodological component of this general study, the objective of the Focus Group 
Discussions (FGD) and Key Informant Interviews (FII) were to provide a qualitative base of 
information to complement quantitative information provided by socio-economic analysis 
through household surveys. The idea was to understand the perceptions of community members 
with respect to the impact of a marine protected area on the many dimensions of their daily lives 
and on the management of the natural resources. The focus of the discussions were on the 
linkages between a given conservation initiative and poverty eradication at a particular 
community level in the three countries. This methodology aimed to address, predominantly, 
social, cultural and governance dimensions of community life whilst also attempting to canvass 
information related to livelihoods that would complement the Household Survey. It also helped, 
in some instances, to understand the dynamics of community life and how to best implement the 
Household Survey in each community. Focus group discussions and key informant interviews 
were conducted only at the communities affected by a conservation regime.  
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Environmental conservation through Marine Protected Areas, in general, aims at the provision of 
better environmental services, species protection, maintenance of cultural and spiritual sites and 
values and better infrastructure and mechanisms for management of the natural resources. 
Poverty is a multi-faceted condition including several usually interconnected economic, social 
and cultural dimensions (lack of assets and income; lack of opportunities; lack of voice and 
empowerment; vulnerability and lack of capacity). 

The focus of these discussions was to understand some of these linkages between what a marine 
protected area means to the local people as it affects livelihoods and poverty reduction in their 
communities. The intention of the Focus Group Discussions and Key Informant Interviews were 
to address the following specific areas:  

4. General perceptions of what people feel about the marine protected area 
5. General perceptions of the effect of the marine protected area on the livelihoods of 

households in the community  
6. Some aspects of education 
7. Some aspects of health  
8. The role of women and men and opportunities for the youth  
9. Governance and Social Cohesion  
10. Access and use of resources and rights  
11. Vulnerability (including maintenance of cultural and spiritual values) 
12. Some aspects of livelihoods and opportunities 

Information on areas 3-9 above was sought by aiming, primarily, at understanding whether there 
has been any noticeable impact that can be attributed to the marine protected areas on these 
dimensions. 
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These were conducted in small groups of people (between 6-12 individuals), with national team 
counterparts and/or national institutional partners notifying the communities and organizing the 
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meetings in advance. Each meeting took on average between 2 - 2 ½ hours. The composition 
of the groups (and whether they were homogeneous or heterogonous) depended on what was 
most appropriate for each community and for each locality of a MPA. This was discussed and 
agreed in advance with national team counterparts and/or national institutional partners. There 
were two facilitators for each meeting (the social scientist and a national counterpart/translator). 
There was also one bi-lingual recorder of information at each group discussion. 

The steps and questions for reference that were used during the group discussions are presented in 
Appendix D. The philosophy of the Focus Group Discussions was to commence more in-depth 
discussion on issues that participants mentioned at the start and then move on to other issues that 
may not be as salient to that particular group, but also relevant to the study. The idea was to 
maintain as much as possible a natural flow of discussion, where talking about one particular 
content area led to another. Thus, reference questions (in Appendix D) did not assume a logical 
order for guiding the discussion. Some areas were more appropriate for particular group 
discussions than for others (i.e., not all the questions were addressed at every group discussion). 
Particular attention was given to ensure a full spectrum of participation by all group members. All 
meetings were conducted in the local language with translation for the social scientist and the 
information was recorded in English (by the bi-lingual recorder). Data recorded was entered into 
the computer soon after the conclusion of the meetings (and also of the key informant interviews 
below). 
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The objective of the key informant interviews was to provide more in-depth specific qualitative 
information on targeted areas described in points 1-9 above. Thus, for instance, at each 
community individual interviews were held with staff from the health clinic, from the school and 
from a youth group to ascertain more detailed information on whether the MPAs has had any 
impact on health, education and the lives of young people.  

Appendix E contains the list of Focus Group Discussions and Key Informant Interviews 
conducted at each site. 
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1. Explain the purpose of the study and of the Focus Group discussion  
2. Individual Introduction of participants 
3. Ask participants a general question of what the marine protected area has done for themselves 

for their lives and for the community live – can be either positive or negative (ask each 
participant to write 3-4 major things that are most important to him/her in a card with a 
mixture of things related to the lives of their own household but also the community live) 

4. Give people time to think and write in the cards 
5. People individually present their points and place them in a board/wall 
6. Two participants and the facilitator then make logical grouping of those 
7. If there is any omission of general areas important for discussion than the facilitators may also 

include some cards 
8. Start addressing some of those groupings of things mentioned by the community baring in 

mind the questions below as references for stimulating discussions on a number of different 
dimensions 

9. Start discussing the groupings that are more relevant for the areas 1-8 mentioned above 
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Education/new skills 

·  Has the marine protected area had any effect in the availability of education for children at 
this community? 

·  Has the marine protected area had any effect on people being able to afford to pay school 
fees? 

·  Has the marine protected area contributed to members of this community being able to learn 
new skills? 

·  Has the marine protected area contributed to teach children in this community about any 
cultural or traditional values? 

Health 

·  Has the marine protected area helped or hindered access to the practice of traditional health? 
In what ways? 

·  Has the marine protected area contributed or not to having more health care available in this 
community? In what ways? 

·  Has the marine protected area contributed or not to health in general in this community? In 
what ways? 

·  Does you think everyone has sufficient to eat everyday and a mixture or a limited amount of 
things? 

·  Does the marine protected area contributed or not to the food supply in your household?  
·  Have there been any improvements to sanitation in this community since the declaration of 

the marine protected area?  

Governance and social cohesion 

·  Have there been other committees or community groups established since the declaration of 
the marine protected area?  

·  Is anyone in this group a member of any committee related to the management of the marine 
protected area? Which one? 

·  Is anyone in this group involved in any other activity related to the management of the marine 
protected area? In what ways? 

·  Do members of this group feel that in general they can influence decisions related to the 
management of the marine protected area? Are there mechanisms for more general 
participation in decisions? 

·  Do members of this group feel that in general there is transparency in the way decisions are 
made related to the management of the marine protected area? 

·  Do members of this group feel that in general they are properly informed about decisions 
related to the management of the marine protected area? 

·  How often are there meetings related to the management of the protected area? What are the 
things addressed in those meetings? 

·  Has the formation of committees and groups related to the management of the marine 
protected area helped this community in any ways? 

·  From your perception has the marine protected area helped the community to be more united? 
·  From your perception has the marine protected area created more conflict amongst 

community members? 
·  From your perception has the marine protected area created more conflict between 

neighbouring communities? 
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Role of Woman and Man and the lives of children 

·  Has the marine protected are changed what a woman does in her daily activities in this 
community? 

·  Has the marine protected area changed what a man does in his daily activities in this 
community? 

·  Has the marine protected area changed anything about how children can grow up in this 
community? 

Access and use of resources, rights and ownership 

·  Has the marine protected area had an effect on access to natural resources by members of this 
community (e.g., fisheries, water, timber,?) 

·  Has the marine protected area had an effect on the ownership of, and rights to, natural 
resources by members of this community? 

Vulnerability 

·  Do you feel that the marine protected area helped this community to have a better natural 
environment with more plants, animals and environmental resources like cleaner water? 

·   Does the marine protected area help your family to feel a sense of more or less security when 
you go through difficult times or when there is an environmental disaster? 

·  Has this community received more or less support from the government or from other 
organizations because you live in or near a marine protected area? 

·  Has the marine protected area helped or not this community to maintain traditional and 
spiritual customs?  

Livelihoods and opportunities 

A range of specific questions tailored to the economic and subsistence activities and opportunities 
of the community that will be mentioned during the cards exercise (see above). In particular 
understanding will be sought on the social-cultural impacts of alternative or new activities 
attributed to the conservation initiative. 
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The following statistical tests have been applied in the quantitative analysis.  
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For the computation of chi-square one utilizes observed and expected frequencies (and never 
proportions or percentages). The test is used to find out whether there is a relationship between 
the two variables, which we test. 

If chi-square is significant we reject H0 (H0 assumes that there is no relationship between the 
tested variables) and conclude that the proportions in the population we sampled are not the same 
with both variables. 
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The two sample t-test assumes that both samples come at random from normal populations with 
equal variances. Numerous studies have shown that the t-test is robust enough to stand 
considerable departures from its theoretical assumptions, especially if the sample sizes are equal 
or nearly equal, and especially when two-tailed hypotheses are considered. However, if the 
underlying populations are markedly skewed, then one should be wary of one-tailed testing, and 
if there is considerable non-normality in the populations, then very small significance levels (say, 
p<0.01) should not be depended on. 

If H0 is not rejected, then both samples are concluded to have come from populations having 
identical means. 

Some authors have recommended that the two variances should be compared and concluded to be 
similar, prior to employing the t-test. However, considering that the t-test is so robust, and that 
the variance-comparison test performs so poorly when the distributions are non-normal, the 
routine test of variance is not recommended. 
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One needs an objective criterion for rejecting or not rejecting the null hypothesis (H0) for a 
statistical test. The probability used as the criterion for rejection is called the significance level. A 
probability of p<0.05 (p<0.01; p<0.001) means that the probability of error by rejecting H0 is 
lower than 5% (1%; 0.1%). 


