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4 Yavusa Navakavu LMMA (Fiji)

$ % !

This report is part of a larger study looking atMrmarine protected areas have contributed to
poverty reduction at four different sites in fowuatries. Between November 2006 and May
2007, the study team conducted almost 1,000 hoigétterviews and many group
discussions in Fiji, the Solomon Islands, Indonesid the Philippines. The data and
information collected were focused on determinirttpé marine protected area had
contributed to poverty reduction, and if so, whizisTcountry report is one of four and
provides input for a synthesis report combiningrémults from the four study sites.

The study contributes to a growing stance in tteediure that conservation practices “should
at least do no harm” recognizing that many of #dents and neighbours of protected areas
are poor and highly dependent on the environmeesalurces and services provided by
protected areas to meet their daily survival ne€ts.study provides information to
understand and support the recommendation adopthed ®orld Parks Congress on “Poverty
and Protected Areas” (IUCN 2003) specifically that:

1. Protected areas should strive to contribute to gipveduction at the local level (either
directly or indirectly), and at the very minimumtraoeate, contribute to, or exacerbate
poverty;

2. In order to achieve their potential both to conedodiversity and to assist in reducing
poverty, protected areas should be integrated nvédtbroad sustainable development
system; and

3. Knowledge about the linkage between protected aredpoverty needs to be improvéd.

Site selection for this study was limited to theaABacific region because this is the
geographic area of interest for two study sponddithin Asia-Pacific, sites were selected
based on three factors. First, experts who kneitedad to agree that the marine protected
area (MPA) was likely to have contributed to poyeeduction. Second, the MPA had to be in
an area poorer than the national average. ThiedWtiBAs themselves had to be as different as
possible one from the other in order to give a whiesis for determining common elements of
success in contributing to poverty reduction. Tow ites selected were:

Fiji. Yavusa Navakavu Locally Managed Marine Area grsknain island of Viti Levu.
Solomon IslandsThe Arnavon Community Marine Conservation Aretneen the large
islands of Choiseul and Santa Isabel.

Indonesia Bunaken National Park at the northern tip of $elsi Island in central
Indonesia.

Philippines Apo Island near Negros Island in the centralaegif the Philippines.

This portfolio of sites is roughly representatifesmall, one-community local MPAs (Fiji),
medium-sized, multi-community local MPAs (Solomarisy collaboratively managed

This section above borrows from previous writingStherl, LM. 2005 “Protected Areas and Local amdigenous
Communities”. In McNeely, J.A. (edfriends for life: New Partnerships in Support of Rrctied Areaspp. 101-
112, IUCN, Gland, Switzerland; and Scherl, L.M. Wiis A., Wild, R., Blockhus, J., Franks, P., McNedly,and
McShane, T. (2004gan Protected Areas Contribute to Poverty Reductiopportunities and LimitationdUCN,
Cambridge and Gland (Translated Portuguese vera@fg).
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national MPAs with lots of people (Indonesia), anthll, co-managed national MPAs with
few people (Philippines).

This report addresses the study conducted in tRiiaNavakavu Locally Managed Marine
Area?

$&'
Navakavu Locally Managed Marine Area is located=gr's main island of Viti Levu about a
half hour drive from the capital city of Suva. N&a&u was established in 2002 with support
from the Institute of Applied Science of the Unisigy of the South Pacific and the Fiji
Locally Managed Marine Areas Network. It is a conmitytbased marine protected area
supported by the national government’s legal frapr&vfor “customary fishing rights areas”
within the Fiji Fisheries Act. Approximately 60@gple live in the area around the MPA.
Navakavu is agvusa(a traditionally linked unit or clan) and consisfghree villages and
two settlements: Muaivusu, Nabaka, Waiganake, Nafmaaknd Ucuinamono. The key
stakeholders in the MPA are the local villagerdudmg fishers in the communities and the
local clan chief. Fishing is the number one sowfdacome for the communities followed by
agriculture. The MPA itself has mangroves, mudflagagrass beds, blue holes, as well as
fringing and submerged coral reefs.

Fiji's is a middle-income country, but it is coneréd to be more diversified and developed
than most South Pacific countries. Its economy dép®n tourism, fisheries and agriculture,
with subsistence fishing and farming at the villégeel still being an important way of life for
much of the population. The economy’s dependenagatural resources and the environment
is still an overriding feature.

Figure 1.1 Map of Yavusa Navakavu Locally Manageding Area (Fiji)

2 Country reports have been written for each sitwedbas a synthesis report for all countries. lAfrelated to this

study has also been produced.
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Even though Fiji Islands is a middle-income countimere are significant inequalities in
wealth. In 2005, more than 30 percent of the pdjmuian rural areas was below the national
poverty line® The study area is also rural with significant poyeln early 2007, the average
household income per month in Navakavu was lesshib# of the Fijian average (US$251
equivalent versus US$508 equivalent).

$) %

The Navakavu study site is one of more than 188llpanaged marine areas in Fiji. These
areas are part of a formal network of Fiji Loca#anaged Marine Areas (FLMMA). The
FLMMA network is a forum which brings together commnity members, researchers, relevant
government officials, and resource managementipoaers in Fiji to share conservation
lessons and to learn more about effective resauazgagement practices at the community
and national level. FLMMA's approach encouragesl@ommunities in Fiji to play an active
role in the management of their natural resourndesig an “adaptive management approach”,
FLMMA believes that the local people should plagsidn, implement and evaluate resource
management strategies because this is the grotipdiemled in the ecological settings and
socio-political capabilities of the community. TREMMA approach not only addresses
resource management through environmental awarénesdso focuses on capacity building
of local people in areas such as effective villaggems, communication, financial
management, youth and women development, and pgopernance of village institutions.

Resource management tools that are usually impledén a Locally Managed Marine Area
include an MPA, species specific harvestgia as well as effort, gear, seasonal and
behavioural restrictions. The development of aligue livelihoods is used to compensate for
the sacrifice of the local people in setting agdé of their fishing ground as a reserve.
Prohibitions against destructive fishing practisealways a priority in Locally Managed
Marine Areas. Benefits to local communities by thesarine areas have been studied in
several sites. A brief overview of several studietailed below shows that the results
contained in this country report are not atypical.

A 2005 publication by Aalbersberg, Tawake and FatitkedVillage by Village: Recovering
Fiji's Coastal Fisheriegletails how in one locally managed marine areagmave lobster
(Thalassina anoma)ancreased by approximately 250 percent annuailyy a spillover effect
of roughly 120 percent outside the protected dPeghaps more importantly, the study details
how in three communities with locally managed maidneas (Ucunivanua, Kumi and Votua)
weekly household income increased an average 4@meirom 2000 to 2003. The study
authors note: “a successful locally managed manea is, in effect, an alternative income
source. The increase in fishery resources notiampyoves nutrition but also raises household
income from market sales.”

A 2003 publication titledMainstreaming Resource Conservation: The Fiji LocManaged
Marine Area Network and its Influence on Nationali®y DevelopmentJoeli Veitayakiet

al.) notes that shellfish in Verata district’'s Ucuamua locally managed marine area have
shown an annual increase of 300 percent in thak®drea and a 100 percent annual increase
in surrounding areas. It also noted an incread®usehold income and greater catch per unit
of effort for the community. A 2001 article @onservation Biology in Practicgled

“Harvesting Clams and Data” (Tawag&eal, Vol.2, No.4) notes that Ucunivanua shellfish

3 ABD: Fiji Islands, Republic of the Country Strategy arddtam Update 2006-2008
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results led the community to set up no-take anedsa mangroves and coral reefs to
encourage lobsters and coral fish production.

Furthermore, a recent study tittl€dmmunity-based Costal Resource Management in Fiji
Islands: Case Study of Korolevu-i-wai District LMMXadroga(Patrick S. Fong 2006) notes
that the LMMA studied has produced notable positivecomes since its inception in 2004. It
has created better overall outcomes after two ybarsthose of the former resource
management systems. The study reveals that thal sotiesion amongst the community
members, the perceived condition of the fishergueses, the condition of the terrestrial and
village environment, the community’s understanddhthe values of their marine
environment, and the amount of marine resources peratly improved in the district. The
average catch per unit of effort and the incomellet fishers in the district have also
increased.

Perhaps the most compelling evidence of the povedyction benefits Fiji's locally managed
marine areas provide is the growth in numbers. Mioae 120 new locally managed marine
areas were set up by Fijian communities betweed 20@ 2005 according to the Locally
Managed Marine Areas Netwonknyw.Immanetwork.ory
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This country report, and the study overall, usesworld Bank’s definition of “poverty”. This is
a multi-dimensional definition of poverty comprigithree elements: opportunity, empowerment
and security. The research and the results wesnaed around these three elements.

The main methodological processes and tools usasdertain information on the social, cultural,
governance and some aspects of livelihoods wecesfgroup discussions, key informant
interviews (primarily qualitative data) and specifjuestions inserted into the household surveys
(primarily quantitative data). The qualitative date discussed in the section immediately below
and the quantitative data are discussed in theviwllg section. The full descriptions of the
methodologies used for the qualitative and quéarweganformation collection are in appendices
to this report.

The core of the qualitative assessment is basdigldmwork conducted in late November and
early December 2006 in the Navakavu Locally Mandgadne Area. This work included Focus
Group Discussions with the women'’s group, men’sigrdQoliqoli” LMMA Management
Committee, and the youth group. Key informant witaws were also conducted with
representatives of the school, health clinic, amach.

& * (( "

Overall, there is very strong support and ownerftriphe Navakavu Locally Managed Marine
Area (LMMA). People have observed a positive changée fish stock, increase in abundance
and size of fish and invertebratesd little disturbance to their habitat. They ustend now the
restoration effect that this LMMA has had on matifee “The MPA is an environment that
allows for proper growth and development of maonganisms”.“There has been an increase
in fish stock, restoration of corals and a greatr@back of marine life”. “The coral reef is stable
and the visibility is excellehtCommunity members also realize that it providesecure
foundation for future generations. Moreover, asdh®s been biological monitoring conducted
at this area (by the University of the South Paataff who trained community biological
monitors), some community members are aware oé#slt and said’From 1967 — 2000 many
of the colourful fish species seen today were negen then. Continuous biological monitoring
confirms the presence of such fish species’ now

Whilst there is strong support for the LMMA, theree some people that say that the length of the
closure of this marine area has gone on now fotdog, and that there should be periods when
the MPA should be opened again. Others (most gbéople we spoke with), having observed

the changes that the MPA has brought about, feeltth best to have the closed area forever
particularly as the MPA carrying capacity would betable to cater for the increasing population
within the communities if it is opened again.

It is also noticeable to community members thd®glr effect of the closure of the LMMA:
“There are more octopus outside the MPA, which amsinlikely possible case a decade ago”.
Community members also mentioned a number of timetsthe LMMAhas brought researchers
from within Fiji and around the world, which helpsomote the MPA effort of their community
and especially Fiji as a whole. This makes thenugbiaf their initiative. Because of the LMMA
there are now fish wardens, four in total — onenfeach of the larger villages. However, it is
difficult for the fish wardens to effectively dodin assigned job, and this is closely linked tklac
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of resources and lack of effective coordinatiorhwithe community which otherwise would
have enabled them to carry out their assignments efectively. For instance, one boat is not
enough to patrol the MPA. Also, the patrol bodbaked after by each of the four fish warden in
a 3-month rotation, and the boat is frequently usethe fish warden for income generating
activities such as fishing and boat hiring. Poaghiyp community members and outsiders still
takes place (see below).

The maintenance of this LMMA, which is very closeSuva city, is not without some additional
problems as many community members identified dllewing: general waste, plastic bags,
rusted debris and oil slicks from shipwrecks mdiertway to the MPA,; the waste disposal of
factories is poor and also makes their way to tiBAMand oil spills (e.g., many dead corals are
observed along a passage where such waste maspafises through). Moreover, ballast water
from international vessels (and other nutrient sesifrom the city) is thought to travel all the
way to the fishing grounds and lead to nutrientaliment, promote the growth of seaweeds, and
the extra nutrients also contribute to the growtBargassum sp

In sum, most agree that the MPA must remain &s itawever, a handful disagrees with the idea
of a long-time closure without opening periods, tlyodue to the reasons mentioned above.

&$& ((

“The marine environment is our source of income anstenance; our form of long term
investment; future generations will benefit fronstsan initiative.” “The MPA is like a bank to
the people”.

In general, community members do feel that the M4 increased their food supply and income
— a positive relationship with the assets dimensigooverty reduction. Villagers are almost
always dependent on marine resources for theiisgebse with both men and women taking part
in fishing activity and “no one returns empty”. Withe increase in fish-stock and marine
invertebrates, the people are able to get enougihdowhole family to eat everydayBéfore, a

pot of fish was not enough to cater for a familytgritional needs but at present after the
establishment of the MPA, a catch of only 3 fisknisugh to feed a nuclear family?or most
households fishing appears to still be a very irtgydrsource of income, and the households do
more fishing activities now compared to five yeage. A few, however, say that money
generated from fishing does not match with the arhonce generated before the MPA and that
it is not beneficial to everyone in the villagéefore the initiation of the MPA everyone had
access to the fishing ground but after its initationly some with more capacity do sbicome
from fishing and gleaning of invertebrates alsgkeb fulfil social and/or traditional obligations
within the community, something mentioned quite elydand considered to be very important at
Navakavuf

There were mixed reports on distance and time takento reach fishing grounds with
fisherwomen saying, for instance, that it takeg&rn(about one hour) to get to the reef outside

4 For instance, a group of community women catéwethe lunch meals during our visit and there watie wide variety

of locally harvested marine resources as well getables.
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the MPA to glean (gleaning products include: se&hias, octopus, kaikaso clamdradara

sp)> Moreover, some have to find other areas to fighits usually in a neighbouring fishing
ground and this is viewed as an act of stealing.péeple still make the effort to travel further
because they recognize the spillover effect antstage this directly into greater potential for
earning income from the harvesting of marine resesirOthers, mainly the fishers, however,
voiced the view that five years ago before theldistament of the MPA, the villagers had to
travel further away from their shoreline becausgeptoducts they collected from in front of the
village were undersizetNot only was the trip time and energy consumingytasually returned
with very little catch, which then brings them vdittle cash. Now after the establishment of the
MPA, the spillover effect nearby means they doavéto travel as far to catch or collect marine
products from other fishing grourfdé\nother impact of the MPA is that before its efiment
the villagers used to take part in coral harvestimghe aquarium trade and also people from
other areas outside used to gain access to theeranea for coral harvesting. With the awareness
programs and people’s realisation of the positimpacts of their actions through the
implementation of the MPA and other managemenbastisuch activity and other destructive
fishing methods are no longer allowed. The localgbe viewed this more in a positive rather
than a negative light.

An alternative income generation opportunity thert be associated directly with the
establishment of the LMMA is that the community n@geives many more research groups
(associated with the University of the South Paafd other organizations). These groups pay a
fee to work in the community and often also conti#something for community development
(e.g., for the church or scho8lplso when they had the Community Fundraising Ritoje
Waiganake, they raised about FJ$20 000 and thraeegs of it came from the sales of marine
inverts and fish from outside the MPA. Also relatedhis is that some village men are trained
and employed to do continuous biological monitowhghe MPA.

A very important factor to consider here is redafrastructure public development that has
made a huge impact on the lives of people in thisraunity. “There was no electricity and
water in the village 5 years ago and the road ® village was only introduced a decade ‘ago
There are also public buses running between thageiland town everyday now. Electricity was
introduced into the village in February 2006. Tis meant that many men have found
themselves jobs in the city or its vicinity now thiaey have access to proper and regular
transportation and roads. They either commute eagrjrom the village to town and back or
they come back only on the weekends (but mostpstitharily reside and eat in the village). Also

5 A counterpart from USP noted that the NavakavuANEright in front of Waiganake village, and womesed to glean

and fish there before the MPA. Thus, the issue @dahake village is mainly to do with MPA locatiather than
scarcity of resources because in the other villtigigss not an issue as women are gleaning on ttéef front and
collecting more catch.

These situations apply more to finfish fisherd ot invertebrates because fishers usually ddigtiery.

Cawakior sea urchin is one of the main marine produwsliring in money from harvesting outside the MRése
days.

The four villages represented at the “Qoligoli” Quitiee, see below, have an agreement that fundimg fesearch
groups are allocated in the following manner: & tesearch team is more that 20, the Committeagessome
funding to the host village to cater for the grobpm the money given to the host village goes to the “Qoligoli”
committee with the other going to the host village. If the research teamléss than 20 people then the host village
caters for the group without any funding assistdrm® the Committee and the money given by the telugoes to the
host village amongst the four villages. Our rese&am paid the equivalent of US$30/day/per peesmhthis went for
the meals for the whole team, plus research ppatids and the women’s group that cooked.
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many more women now can more easily go to markettswn to sell their harvest of marine
resources (mostly artisanal fisheri@@his has increased access to cash for women. The
communities feel now they need to keep up withctienges that come with time. Thus, for
instance, a number of people said that they cdifbddato buy some electrical goods from the
extra income they get from fishitfg People also recognize that increased availaluifijpbs
outside the community has lessened the pressueeh@avily placed on the LMMA by
community members.

In terms of income source, people recognizefibhing outside the MPA is still the number one
source of income followed by agriculture (partielydarming of sweet potatoes, pawpaw,
cassava, taro and coconut with some consumed wilthge and some sold outside) and, thirdly,
employment in SuvdlLand is present but the people have been and @iteedying on the

marine environment all their lives for their maiousce of income”!Even with the availability

of jobs in Suva, the people are still closely dttadto the marine environmé&nBut community
members also notice that people used to go o@a@sgeryday in the past but now in their old
age they catch many cold-related ailments (seeWelnd, in light of this, the younger
generation tend to look for more jobs in town nbattthis is possible with the introduction of
roads and transportatiofi.he young people in the village do not engagernbelves in fishing
activities now as much as the elders did when werg youngéer As far as agricultural practices
and its intensity there seems to be no changedmoomwwhat they used to do before the LMMA
was established. Most plots of land for cultivatstretches further away from the boundary of
the more residential area of the village. The g#les own it, as land in Fijian villages is owned
by indigenous Fijians and usually under clan orclaln and registered with the national
government.

People also voiced some ideas for future incomergion, such as earning a few extra dollars
from visitors paying an access fee to visit the M®omen also felt they need to be aware of
ways to supplement their income since they solgly on their fishing grounds. They would like
special workshops to address the issue of altematcome source's.

“It is also good for the future generation, in tesraf education and awareness of the importance
of MPAs.”

There is no noticeable change in infrastructurefaatities for education since the establishment
of the MPA. But many people mentioned that throsgles of fishes and invertebrates, which
have increased, they could better afford now terdat their children’s educational needs. After
the primary school level now, with the introductiointhe road, children are able to attend high
schools in Suva cit}? “Before the introduction of roads, their initial rde of transport to Suva
was by boat; which didn’t work well during very badather conditions and children were
absent from school as a resulChildren are aware of the establishment of MPAidit the

®  For instance, while the research team was therpuschased octopus that one woman was goingltimske market in

town (worth FJ15). She was going to travel one lbere and back to sell it.

Although this will be confounded with the facttimow there is more access to employment oppdigariecause of
the road.

Note that widow, children without parents, andiees get benefits from the government.

Children from the 4 communities attend the orimary school located in front of the shoreline &nel
school fees are reasonably affordable. Parentsthese communities allow their children to go tbcsd
without any restrictions. School hours are from 8ath30pm for younger classes and 8am — 3pm farold
classes. Most graduates from the school are n@ndittg high schools in Suva.

10

11
12
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MPA can be seen from their primary school classio@hildren are also the ones reporting
back to the elders in the village about illegatiiigy activities and incidence of poaching.

Research groups from USP have also helped withl smalunts of funding to the community
that, to a certain extent, have sometimes gonarticplar things related to the school. But
importantly people have come to appreciate newfdunaiviedge acquired from such visits by
studies carried out by such research grotigee MPA has not only helped the researchers
achieve their study goals but has also helped iflegers understand and appreciate their
marine environment moreNoreover, there is ample recognition that the MRA hrought
many opportunities like workshops and traininghia tealm of environmental education,
awareness and understanding on marine environmedrgravironmental issues more broadly.

Children are aware of how it was easier in previges's to go to their fishing ground and collect
marine invertebrates to sell for their educatiore#ds. Now, the children also talk about how it
takes them longer to go further out to the regherbreak zone to collect the marine
invertebrates. Children are not reminded or taugbtmation about the MPA very often as they
are well informed of such changes in their very BenAlso the proximity of the MPA to the
classroom makes it easier to use that environnoemractical demonstrations. Educational visits
by research organizations like USP have been @sairnspiration to children within the
community, as it has helped them appreciate tharima environment, immediate surroundings,
and more importantly, it has boosted their asmretifor higher education. But no doubt they say
because of the MPA there are many more awarenegsapns that particularly the youth are
involved in about the marine environmet8ome young conservation officers have travelldd al
around the country for such awareness and educalimurs”.

In terms of new acquisition of skills since theaddishment of the MPA, some community
members acquired other practical knowledge likebibéogical monitoring mentioned above,
running a committee and keeping its finances, akohg on specific rolesthe establishment of
the committee has helped each member recognizeagsgned duties and has encouraged them
to perform well in their area’{see below).

&$)+,(- ,
[

The “Qoligoli committee” was formed after the esistment of the MPA for the purpose of
coordinating the LMMA work at the village level aatso be the voice of thgoligoli owners to
relevant institutions concerning environmental éssurhis “Qoligoli committee” makes all
decisions after consultation with the local pedple®ugh village council meetings about the
management of the MPA. (It is worthy noting thatresource management rules were not
developed by the “Qoliqoli committee” but rather\njage representatives to the initial
management action planning workshop before beittgdavith a range of other stakeholders.)
The institutional structure of this committee is following: Chairman, Secretary, Treasurer and
members. The member composition include 1 repraseatirom the 7 land-owning unit of each
of the 4 villages, community biological monitorstf wardens (1 from each village), leader of
the youth drama group and the 4 village headmeeteTare in total 21 members of the
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committee. The criteria for committee membershethat either you have to be a fish warden
or a good liaison person between the committegf@dommunity. Meetings are carried out
once every 2 months. At each meeting they discimg@ss with their management action plan,
provide meeting updates, review their specificacplans and address emerging concerns about
MPA implementation.

The Management Action Plan was drafted in 2002 aftgorkshop held in the village of
Muaivusuto declare their fishing ground as an MPA andrldte MPA was moved to
WaiganakeThe University of the South Pacific facilitated ttevelopment of the management
action plan. Each household in the community id imébrmed of the existence of such an action
plan and posters stating all resource rules atgldiged within the village. There are therefore
established resource rules that the committee Work to either monitor or, when the need
arises, to change or modify certain things.

Decision making related to this committee goesughothe following process: the “Qoligoli
committee” members may propose an idea tovémeia(traditional council meetings) who
always have the last say or who have the authtarigndorse such issues and concerns or
proposed changes to some of the management appsdtcisions made by the “Qoliqoli
committee” are announced at tBese vanudtraditional council meeting) comprised of
representatives from the different clans in the foain villages, and then through the headman it
is announced at the village meetings with peopinding those meetings relaying the
information to each household. At the village lewlé chief makes the decisions. Funds within
the committee are sourced from research work sheariried out within their MPA. Part of the
funds for the committee also comes from visitorsbitheir boat to visit the MPA and the
surrounding waters Schools from Suva or neighbouring towns pay arfeen visiting the

MPA, which also contributes to the funds. In OctoB@06, the Qoligoli Committee opened a
bank account called th&/tieti Navakavu Furickeeping all funds generated from the MPA.

There are two major concerns addressed by the d@Qlotommittee”: problems associated with
poaching and those involved in it; and MPA boundarywell demarcated.

The duty of the fish wardens is to report or cdlieadence of illegal entry into MPAs, such as
the confiscation of fishing gear by poachers torassithe first concertBefore the
establishment of the MPA, people went to the fisgnounds of their own free wilHowever,

after the set up of the MPA in 2002, the peopleiwithe communities and the children are
aware of the protocols that are entailed with sachinitiative, that is, they know that the area is
not to be entered.Nonetheless, poaching is still a big issue thaery present in people’s minds
(and some say it takes place every week): “Threesyato the closure of the fishing ground,
some of the community members began to breactethresource rules"Because of the
richness and the health of marine environment, pigras and/or life have tempted some
community members to breach the agreement thatwasdirmly established about the MPA”.
Moreover, as there are intricate family relatiopshhetween fish wardens and community
members some also perceive that certain membdng @bmmunity can get away more easily
with such poaching (a lot of it takes place at tjigimd give the impression that with the MPA
now there is less equity to access resouftisnot that the fish wardens are not carryingtou
their assigned jobs but due to the fact these amplfe who are next of kin (blood ties amongst
the group) they prefer to let the issue pass.”

13 The boat is looked after by fish warden from eaitlhge in a rotational basis; 3 months in eadlage. The priest

blessed this boat.
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In church sermons, the priest uses the illustratfdthe MPA to discuss the concept of
temptation to the members of his congregationgo help address this isstfe.

The MPA has had some positive impacts in the lofegomen, as already mentioned above and
summarized below. Women feel that the MPA alsodakihem to cooperate more, be better
organized and coordinate amongst themselves, $tarige, for the catering of research visits.
Women usually go out together to the reef to colisb and invertebrates for visitors
undertaking studies within the village and this gesatly affected their interaction in a positive
way. “Men are happy when the women are happy about ting pasitive changes that are
observed within and/or around the MPA sites. Woowne home with something from the
shoreline outside the MPA. If they have to retarthie same spot the next day, they never return
empty-handed™®

For the youth, one major activity directly relatedhe MPA is the formation of a youth
environmental drama grodpThe University of the South Pacific facilitate@ tformation of this
youth environmental drama group. There are 25 yo(ittales and females) from the four larger
villages who are part of the drama group. They peworm drama pieces at many places that
incorporate environmental and conservation isdo@sinstance, during the last Fiji National
Environment Week the drama group was invited byssschools (primary and secondary) to
perform. They also performed during USP open dalianhe Coral Coast — Tagage. They have
performed five plays altogether in 2006. The drgmap members have attended many
workshops to develop their skills in acting andmiag such a group. They have an established
Youth Drama Group Account. Money obtained from haygianizations goes into the account and
that is used to cater for future trips or tourshef drama group. They do not rely on other sources
for their transportation and meal allowances.

Women are not represented at the “Qoligoli” comeeittout they feel it would be important for
them to be represented there too; they voiced switi@sm in the way the committee is doing its
job. The committee members recognized thaligre isn’t any mechanism that the committee
employs to have the grievances of the women hegrdrbaps accounted for. This links back
their roles in the community as homemakers andlecision-makers.WWomen groups, however,
do have their own meetings, but they rarely hawghang to do with the MPA, and they
mentioned that not even the leader of the womennisngittee attend the “Qoligoli” meetings.
Youth are represented through some of the fish @@,dcommunity biological monitors and
youth drama group

14 Some community members even voiced concerns ahewegative picture this current study might paifar as

poaching and illegal activities within their MPA.

A group of women from different households cotiles meals for lunch and morning and afternoon aaasthey need
to organize this amongst themselves.

There seems to be a number of government andltinitiatives to look into alternative sourcesrafome and
livelihoods for the women, some of which includewfer arrangement, sewing, baking, planting, etmweber, this
seems to be unrelated to the establishment of & bt the fact that they live in the vicinity of MPA.

The concept of forming a youth drama group wégated to involve the youths of the 4 villagedfire resource
management project. During the management actammpig workshop and other related activities, thatly was not
always involved or represented. In most casessttva older men and women that fully participatethese project
activities. Hence, the drama group was a strate@ngage the youth in the initiative. Today, thisup is one of the
advocates of the environmental work in this comnyuipart from the drama and awareness raisinggthap has
also been assigned by the village council thetmknsure proper waste disposal is practiced icaohamunity.

15
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With respect to access and rights there is motda&sns on access to marine resources, which
everyone acknowledges; but also more rights ingevhthe local community structures being
empowered to determine the rules and managemdéme 6iPA. The other important issue is that
access to the marine environment nearby the vilaget outside the protected area, is restricted
to villagers only and this has gone some way ttaduntrusion from outsiders.

&$."

#

There is a generalized perception that everyorikglreh in particular, is able to get a more
nutritious meal from collected invertebrates amstidis. Food supply is better now because of the
MPA. There are now better waste management practithin the villages, with meetings held
more often on proper waste disposal methods. Dtleese, people are more receptive and, with
assistance, they come up with ways to curb theisfwaste disposal in the surrounding coastal
waters. They have dug out areas within the boundfitye villages where solid wastes such as
tins and bottles are buried. Waste products sugapsr are burnt and kitchen waste is used as
compost in the plantations.

Monday is the community clean-up workday and oneaste pit is entirely filled, the men may
dig another one. The MPA had some impact in raisingreness of waste disposal practices as:
“initially before the set-up of the MPA, househaldstes were disposed of in the coastal waters
However, to this day, some households do not hewess to proper sanitation systems. Water
supply still comes mainly from rainwater suppleneehby drinking water from Lami and/or
Suva’s public taps.Common health complaints within the village inclairhoea and stomach
ache from unsafe water supplie$he village has already made their contributior€ouncil that
will enable them to have access to clean drinkiatew The main health issues present are skin
diseases. Scabies and ringworm occur frequenghgiiods of no rain when their water supply is
usually stagnant.

A positive impact on health is that in comparisotive years ago, there are fewer incidences of
marine related injuries such as wounds and cusn,Ahere are some older people now that
cannot do as much fishing due to ilinesses sudtaels-ache and knee-achredsi ni dur). Some
practices has also changed because of the MPAibegefanitation and health, as follows:
“before the setting up of the MPA, women from tilage usually went to the near-shore area
and collected “veata” (sea hare); these are themaried leaving the waste material on the shore
and during low tide, these materials then giveagbungent and unpleasant smell that is often
unsettling to the community.”

In terms of the provision of basic medical neeldsré seems to be no relationship with the
MPAs® Some of the basic medical supplies from the habgie distributed among villagers and
herbal medicines are only prepared for the consiamfly one’s immediate family.

18« ast year (2005) there was good supply of basdical needs. This year (2006) we did not get nasdistance from

the government,” the village nurse mentioned. Rebple to travel to Lami or Suva hospitals.
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Whilst poaching undermines some of the positivea$f of social cohesion due to the MPA,
there is no doubt that the formation of the “Qoligpmmittee” has improved the social setting
and/or relationship amongst the members of the aamitsnand brought the people together from
the four primary villages involved with the LMMA.RE ongoing work of the “Qoligoli
committee” has certainly fostered better commuroocaimongst residents in the four villages
and cooperation is good, with respect amongst pemmd general agreement to set resource use
rules. Moreover, it is recognized that the estabtisnt of the MPA has bridged differences
between the various clans within the community @ad it has brought people together. There is
now less conflict encountered and more cooperaimangst members of the community when it
comes to the general need for tlamuaor social obligations within the village. This Hasen
particularly important since other major changethamcommunity life, brought about by the new
road, take people away from the village on otheasmwns like the community cleaning up times
on Mondays.

Women are not well represented at the “Qoliqoli nuttee”, but they feel it would be important
for them to be fairly represented there too; theized some criticism in the way the committee is
doing its job. At the moment, only the leader @& thomen’s group is part of Committee. The
committee members recognized thdthére isn’t any mechanism that the committee eraptoy
have the grievances of the women heard or perhepsiented for. This links back their roles in
the community as homemakers and not decision-méakeétsmen groups, however, do have their
own meetings but they rarely have anything to dihwhie MPA and they mentioned that not
even the leader of the women’s committee attendQ@uadiqoli meetings. Youth are represented
through some of the fish wardens, community bialagmonitors and youth drama group.

“The practice of keeping a portion of a fishing grdulosed off is an age-old practice by the
elders of yesteryedrsClosing an MPA osaraas it used to be referred to in the olden days was
initiated to cater for the death of a chief. Thagpice is such that a portion of the fishing ground
would be closed off for a certain period of timeilthe appointed harvesting timelte
establishment of the MPA has revived this pradgtice way that has affected the lives of the
people in a positive way

In a Fijian community setting, the chief makes dieeis and community members respect,
cooperate and agree with the established ruldkidrsense, the MPA has helped to strengthen
this traditional system as now many more decisieed to be made that come from
recommendations of the “Qoligoli committee”, whichturn the community needs to observe:
“respect for resource rules is fostered and thi liespect for the leadershipAlso, very
importantly to this community, is being able to trdyute to social traditional needs (village
fundraising) which are now more easily met by safemarine invertebrates and fishes.

The sea cucumber is their fish totem, which is alsared by the remaining villages within the
Yavusa Navakavand the MPAhas helped to protect it and therefore play an maod role in
the maintenance of cultural traditions and identity
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This section positions the information above byradsing the linkages between conservation
initiatives in the Navakavu Locally Managed Mar#ea and the multi-dimensional aspects of
poverty reduction. Several conclusions emerged tlergualitative analysis.

1. The LMMA receives strong support from the l@ecahmunities

Navakavu LMMA is part of a nationwide initiative Fji of LMMAs. Its proximity to Suva city,
particularly with the road access now, is an imgroircharacteristic of this location. The LMMA
here is still a very recent initiative (four yeasjt has matured enough for some of the linkages
to be observed through this study. Overall thestrizng support and pride for this initiative and
the conservation measures and rules associatedt wiven though there is still some level of
debate within the community as to whether it shdadch permanent closure or a more
intermittent one with periods of more open accAfso, noticeable is the discomfort amongst
members of the community with the level of poacttimaf still goes on.

2. Communities perceive a positive relationshipMeein conservation and assets as well as
conservation and opportunities

People are earning more net income now than béfamethe direct harvesting of marine
resources. The opening of more employment oppdrsraway from the community because of
the recent road access is no doubt a factor thatoamatribute to this finding of more cash within
the households. However, there is a genuine urathelisty that marine harvesting in its own right
is also directly increasing cash revenues. Theioalship betweeronservation measures and
widening of opportunities is there but not so premcedand affects only a few members of the
community (e.g., conservation officers doing biatad monitoring, fish wardens, youth drama
group, catering and other activities associatet vasearch groups etc.). The dimension of
capacity building and acquisition of skills andrl@ag, which often accompany the widening of
opportunities, has also benefited from conservatieasures but still affects only a
proportionally small number of people within thexaounity (e.g., members of the Qoligoli
committee). Widening opportunities for income geaien, particularly amongst women and
youth, and also opportunities for capacity buildisgomething that may need to be addressed in
the future for the longer-term sustainability o& ttMMA. On the other hand, there is no doubt
greater and more widespread learning and awarehessvironmental issues in the community
and more opportunities for children and adultsdabfgst-hand experience of the impact of
conservation measures on marine resource replearghend protection of endangered species.
Closer associations with research groups and agmisimonitoring by engaging community
members have been very effective on this front.

3. Strong positive linkage between the empowerarahgovernance dimension of poverty and
conservation

The “Qoligoli committee” is without doubt a foruréat empowers the communities affected by
this LMMA to take control of the conservation arelwever, the voice and concerns of women
in such a committee is still lacking. Women are@asingly harvesting marine resources
(noticing the spillover effect) and earning caginirthe activity. They also feel there is much
they could contribute to such a resource manageocugninittee. This is something that may need
to be addressed in the future, taking into accouhrral traditions.
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4. There is a strong relationship between the congemanitiative and many community life
aspects that lead to an increased sense of security

Many positive ramifications of the existence andtcwous running of the “Qoligoli committee”
are felt with thancrease in social responsibility and cohesiaich also helps communities to
better collectively address their social obligasiowhich in turn helps tdecrease vulnerability
Related to this is the decision-making mechani$m {ftaditional council and the chiefs) that has
been strengthened and/or is needed more often $echthe existence of the LMMA. This also
gives people an enhanced sense of community Ideo&processes within it according to cultural
tradition. Moreoverhealth has benefiteaot directly by provision of medicines or access
health care, but by more protein in their diets ksd incidence of cold- related illnesses.
Increased environmental awareness has also tragistaincreased understanding, action
towards, and acceptance of sanitation issues tgitbng-term impact on health once many such
sanitation measures become more widespread.

Overall, this qualitative analysis of Waiqanakéagk as part of the Navakavu LMMA initiative
supports a positive relationship between the ceasien measure and all dimensions of poverty
reduction although for some of these dimensiongfiismoticeably only affect a proportionally
small number of people, whilst others are more spdead.
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During the period November 2006 to February 200D, iBterviews were conducted in and
around Navakavu Locally Managed Marine Area (LMMAFor the survey and analysis, the
sample was subdivided on the basis of the whetheotathe household was part of a
community affected by the MPA or not (MPA versusitMPA).

To determine a desirable sample size for the s&elyeral assumptions were made. First, the
acceptable margin of error in estimating welfararalteristics was limited to around +/- 5%
with a confidence levél at 95%. The level of 95% is usually selected whiea wants to be
reasonably confident of the outcome. Second, basede estimated rural population of Rewa
Province (where Navakavu is located) of 15,000@mdverage household size of 4.7 persons,
the total number of households was estimated tardaend 3,200. Finally, the confidence
interval was calculated given the selected confiddavel and household population at +/-
5.4% with the result that 300 households is theel@sample size (although this slightly
exceeds the desirable margin of error of +/-5%).

Next, villages were selected which sufficientlynegented the populations of survey areas.
The villages within the Navakavu MPA have only abb20 households, so about 80
households from two nearby but separate MPAs wedleded in the survey. This has the
added value of making the findings more represmetatf the many small, locally managed
MPAs in Fiji. Control villages were chosen that eésolated from any impact of MPA but
which maintained similar characteristics as the Miages in terms of population sizes (i.e.,
villages), economic activities (i.e., fisheries aadrism), absence of major development
projects in the local area excluding the MPA, lamaand market access (i.e., coastline,
proximity from urban centres), ethnic and religid@askground. The control site villages were
selected by consulting a range of experts withaeptd local knowledge.

The distribution of the sample is shown in Table 3he reason for specifically addressing
these sub-categories is that possible differen@sarise between poverty levels within MPA
and non-MPA areas.

The average household interviewed consisted ofiémbers. This includes an average
number of 1.7 children (with slightly more boystttgirls). The average age of the respondent
was 48 years with a range of 18 to 74 years ingeeducation, 97% of the respondents had
an education level of primary school or higher. Tiegority of the respondents were male
(85%).

% From this point onwards, for reasons of intelral comparison, we will use the term Marine Priate@rea

(MPA) instead of Locally Managed Marine Area (LMMA)

The confidence level shows the likelihood that $kelected sample is large enough so that thetstatiresults
concerning welfare characteristics fall within 8peecified margin of error, which is 5% in this caSloosing the
95% confidence level, for example, means that & were to select a sample of a certain size, &mgpte will
possess the desired attribute, within a specifiathin of error (the confidence interval), 95% of time.
Confidence interval = 1.9€(population size—sample size)/(4*population sizefiple size))

20
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Table 3.1 Stratified sample distribution acrosdetént locations

Location (MPA) Sample Location (non-MPA) Sample
Ucunivanua village* 55 Naikawaga village 34
Waiganake village 41 Naikalawaca village 25
Kumi village* 26 Naisausau village 23
Namakala village 26 Korolevu village 18
Nabaka village 20

Naivuruvuru village 19

Muaivuso village 13

Total sub-sample (MPA) 200 Total sub-sample (nonAYIP 100

* Two villages in neighbouring MPAs that were addedjet sufficient sample size.

)$& ((

Various indicators have been included in the qaastire to derive more information about
the level of wealth of the respective householasi@es income, specific information was
retrieved on the characteristics of housing andyxems present in the household. The
subjectivity and uncertainty involved in combinimgome, housing and luxury items into one
composite welfare indicator led to analysing the¢hwelfare variables separately.

The most common welfare indicator is income. Theeyaddressed income by aggregating
income from all sources, such as fisheries, toyram farming. The sum of these cash
generating activities is used in this sub-secfidre first comparison is the monthly income of
MPA (F$418 equals US$251) and non-MPA househol@849F equals US$118F. As shown

in the box-plot® in Figure 3.1, there are strong statistical déferes in the mean value and the
variance of income between MPA and non-MPA areg.q015*.

Figure 3.1 Box-plot of monthly income categorisgdii?A/non-MPA

22 All conversions based on the official exchange m January 2007 of F$1.667.

23 Box-plots show the median, interquartile rangeliens, and extreme cases of individual variables.

24 The t-test includes 267 households (174 houssHmd the MPA area and 93 households from theMBr
area). Since the Levene’s test indicates thatdelevariance is not assumed, the results calcufatdower
degree of freedom (df=257) are reported.
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To test the main determinants of monthly incomeyugtiple regression was conducted. The
dependent variable being the monthly income andpaddent variables consisting of:
MPA/non-MPA,; age of the respondent; respondentEa&tibn; and the average age of
children. The model presented in Table 3.2 explaimost 18% of the variance in incomé (R
=17.9). Being part of the MPA strongly relateshaigher income. All other variables did not
appear to be significant.

Table 3.2 Model estimation of monthly income

Unstandardized Coeffi- Standardized
cients Coefficients
Model B Std. Error Beta t Sig.

1 (Constant) 289.229 121.081 2.389 .018
MPA and non-MPA areas 224.151 33.054 442 6.781 .000
Age of the respondent -.219 1.513 -.010 -.145 .885
Respondent's education -17.513 27.266 -.044 -.642 521
Average age of children -1.571 3.825 -.028 -411 682

a Dependent Variable: Income without outliers

While the new road to the Navakavu MPA area no tlouproved access to markets and
urban employment opportunities, and hence helpszhiles, approximately 40 percent of the
respondents in the MPA portion of the survey weoenftwo separate but similar MPAs that
did not have new roads (Ucunivanua and Kumi). Shiggests the road was not the primary
factor in increasing incomes.

#

The interviewers recorded two characteristics efgremises of the households: the material
used for the wall (e.g., bamboo, wood, corrugateud, ior concrete) and the materials used for
the roofing (e.g., thatch/leaves, tiles, corrugated, or concrete). Attaching weights to the
above materials varying from one to four creatédasing indicator. The minimum score is
two, representing a house with bamboo walls afhgch leaves roof. The maximum score is
eight, representing a house with brick or concnet#ts with a concrete roof. By following the
procedure of weighted summation, three groups wesated:

Group 1.Low-cost housingencompasses the cases with values 2 and 3 @vallsom
bamboo or wood; roof is from thatch/leaves or tile)

Group 2.Medium-cost housindiousing which is neither poor nor wealthy, encasging
the cases with a value 4 to 6 (walls are from wolbcbrrugated iron; roof is from tile or
corrugated iron);

Group 3.High-cost housingencompasses the cases with values 7 and 8 @valfsom
corrugated iron or brick/cement; roof is from cagiated iron or concrete).

Figure 3.2 shows how the three categories araluistd between MPA and non-MPA sub-
samples. It is not possible to conduct the chi-sgjtest because of the small number of cases
in the category low-cost housing. However, it isikely that there are statistical differences in
the quality of housing between the MPA and non-MiPéas.
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Figure 3.2 Distribution of housing classes categed by MPA and non-MPA

An additional housing indicator that can potenyidlé used as a proxy for wealth is whether
the household is connected to the grid. Table 828gmts the allocation of electricity
availability between MPA and non-MPA householdd.iAlerviewed households, except one,
have electricity available in their houses. Not thlthough differences in welfare may be an
important reason for the absence of electricitgonseholds, the difference may also be
explained by local characteristics (i.e., distaimoen the grid).

Table 3.3 Availability of electricity

MPA/non-MPA Non-MPA MPA
No electricity 0% 1%
Electricity 100% 99%

The same analysis can also be conducted for thialaNigy of running water in the premises

of the respondent. The analysis shows that 37%eohbuseholds in the MPA area and 19% in
the non-MPA area have running water inside themé® The chi-square test indicates that
there are significant differences in the avail&pitif running water in the households between
the non-MPA and MPA areas (p<0.001). Similar te®ileity, this difference is not

necessarily the result of differences of welfarg,hay also be caused by geographical
characteristics of the interviewed communities.(ggpximity to water purification plant).

Table 3.4 Availability of running water inside theuse

MPA/non-MPA Non-MPA MPA

No running water 81% 63%

Running water inside the house 19% 37%
& 1

Another welfare indicator is the type and numbéefwfury” items available in the household.
The interviewers registered the presence of nerast Next, the items were aggregated by
weighted summation. Three weight categories ard (s Table 3.5): a weight of one for
radio, watch/clock, canoe, and bicycle; a weightaaf for television and a motorised boat;
and a weight of three for satellite dish, motoreyend car/truck. The weighted summation
was normalised to a scale of one to ten, wheregjgresents the maximum score.
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Table 3.5 Weights applied for aggregation in a itedicator

Weights: Weight: 1 Weight: 2 Weight: 3
Radio TV Satellite dish
Watch/clock Motorised boat Motorcycle
Canoe Carl/truck
Bicycle

Figure 3.3 shows the presence of the nine itertfseilmousehold. The most popular items are
watches and televisions, which are owned by alm5%i of the population. Satellite dishes
and cars are truly luxury items owned only by alsmaority. Some differences can be
observed between the MPA and non-MPA sub-sampteanbst items, the MPA households
seem to posses more of these items than the nontMBgeholds. However, to confirm
structural differences, statistical testing is rneepl
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Figure 3.3 Share of respondents owning luxury iteatsgorised by MPA/non-MPA

Figure 3.4 shows box-plots for the presence ofygoods categorised by MPA/non-MPA
(on a scale from 0 to 10). For reasons of clatitg,outliers have been removed from the
graph. The mean score, on a scale of zero toageMPA households is 1.93. For non-MPA
households, the mean score is 0.67.

Figure 3.4 Box-plot of presence of luxury good®garised by MPA/non-MPA (on a scale
from 0 to 10)
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To test the main determinants of the number luxerms in the households, a multiple
regression was conducted. The independent variablesst of: MPA/non-MPA; age of the
respondent; respondent's education; and the avagegef children. The model presented in
Table 3.6 explains almost 33% of the variance doime (R = 32.6). Being part of the MPA
and age of the respondents relates with more luxemys in the household. All other variables
did not appear to be significant.

Table 3.6 Model estimation of income

Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.

1 (Constant) .298 445 670 504
MPA and non-MPA areas 1.286 123 .580 10.440 .000
Age of the respondent .010 .005 102 1.760 .080
Respondent's education -.042 101 -.025 -422 673
Average age of children .006 014 .025 434 664

a Dependent Variable: Luxury goods on the scale 0 to 10

(

The main criticism about MPAs is the potential negaimpact of MPAs on fishing activities.
Fishers are generally no longer allowed in cergm@as, which implies that they lose part of
their fishing grounds. As a result, their catch rbayeduced and travel cost increased. It
remains uncertain whether the potential increasaich levels due to spillover effects
compensate for these potential welfare lossesaat In the short to medium term. To verify
the impact of MPAs on fishers in and around MPAE3 fishers were interviewed about their
fishing activities. As shown in Figure 3.5, tworthpf this sample is from the MPAs and one
third of the sample if from those living outside tMPAs area of influence.

Figure 3.5 and Figure 3.6 show the importance dhoetype of fish catch and fisheries
techniques of the MPA and non-MPA fishers, respetti Due to limited time and resources,
the level of importance is not measured througlolalbs measurement of fish catch. Instead,
the respondent was asked to indicate the first mmudtsecond most important fish type and
technique used. This can show if MPA fishers hawiéched to different techniques or are
catching different kinds of fish than those outditke MPA. Differences in fishing techniques
have time and catch implications for fishers. Aafiénce in fish types caught has income
implications for fishers.

By attaching weights to the first and second mmgtartant options selected, a weighted score
was created which reflects the relative importasfoeach technique and fish type. Note that
the first most important technique and fish typeghe twice as much as the second most
important technique or fish type.

Figure 3.5a and Figure 3.5b shows the compositidisto catch by MPA and non-MPA

fishers, respectively. The composition is not digantly different, except for a somewhat
larger share of reef invertebrates for the MPAdish The fishers were also asked whether the
composition of their fish catch has changed congptodive years ago, when the MPA was
not as effective as it is today. The statisticallgsis could not detect notable differences over
time.
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a. MPA catch (n = 191) b. Non-MPA catch (n = 92)
Other types of Other types of
catch catch
3% 3%

Reef
invertebrates
43%

Reef
Reef fish invertebrates
54% 37%

Reef fish
60%

Figure 3.5 Composition of fish catch by MPA and-MiRA fishers

Figure 3.6 shows the range of fishing techniquesl iy MPA and non-MPA fishers,
respectively. Similar to fish types, the compositad techniques used is not significantly
different between the two sub-samples. Fishersraep®inly on reef foraging (31-35%), gill-
netting (19-27%), and shallow bottom fishing (1342 The fishers were also asked whether
the techniques used have changed over time. Sitaithe fish types, no notable differences
have been found compared the composition of tedlesifjve years ago. Thus, there are little
differences between the MPA and non-MPA fish cayples and fishing techniques, so these
are not explanatory variables for the differencemcomes.

a. MPA techniques (n = 191) b. Non-MPA techniques= 92)

Drag and

Dragand  Other technique surmound net

surround net 4%

3%

Hand spear
4%

Other technique
4%

Bottom: hook &
line
15%

1%
Hand spear °

Bottom: hook & 2%

line

22% )

Trapping
11%

Trapping

0,
8% Gill net

/ 27%

Snorkel spear
fishing
3%

Gill net
19%
Foraging the
reef
31%

Snorkel spear Foraging the
fishing reef

9% 35%

Figure 3.6 Fishing techniques applied by MPA and-iMPA fishers

Figure 3.7 shows the response of fishers, whendaslieut their perception on changes in
fishing in the last five years. The majority of then-MPA fishers (almost 80%) experienced
more difficult conditions. The fishers in the MPArpeived changes in catch per unit effort
(CPUE) entirely different: 80% of the respondenggezienced easier fishing compared to five
years ago. The difference between fishers from MR& non-MPA areas is highly

statistically significant (p<0.01).
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Figure 3.7 Perceived changes in the last five yaatke fishery industry according to
interviewed fishers

Figure 3.8 shows the main reasons for the chan@®IE. Increased and decreased fish
abundance is the prime reason for changes in CRWHEPA and non-MPA areas,
respectively. The second most important reasoddoline in CPUE among non-MPA fishers
is the disappearance of certain marine species geg cucumber). For MPA fishers, the
further refinement of fishing/harvesting technigigethe second most important reason for
change. Changes in competition have not been inmgaitshery operations much in both
areas. Typically, the reduction in fishing grouhds had no significant impact on the MPA
fishers either. Apparently, MPA fishers have belle 0 increase their catch levels within a
smaller area. This implies that the spillover dfigicthe MPA has been substantial.
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Figure 3.8 Reasons for change in fish catch comgao five years ago

To learn more about the possible impact of the MRAhe fishing efficiency of the fishers,
two tests were conducted. First, the respondeniasked about the duration and frequency of
their fishing trips. On average, MPA and non-MPgh&rs spend 3% hours and 3 hours on a
fish trip, respectively. The mean values in fishiimge between MPA and non-MPA are not
significantly different. This conclusion is confied by the fishing time distribution in Figure
3.9, which shows that MPA and non-MPA fishers maréess follow a similar fishing
schedule.
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Figure 3.9 Fishing frequency

By combining the fishing frequency and the fishiimge, the total fishing time per year was
calculated for both MPA fishers (n=191) and non-Mihers (n=92). The comparison of the
mean values indicates that there are no signifiddferences between MPA and non-MPA
fishing time. As shown in Figure 3.10, the calcwiatreveals that MPA and non-MPA fishers
spend 428 and 423 hours per year.

Figure 3.10 Box-plot for total fishing time per yédar MPA and non-MPA fishers

Second, the respondents were requested to reparfitihing and travel time now compared
to five years ago (see Figure 3.11). The T-testbdth variables (travel time now and travel
time 5 years ago) indicate that there are sigmficiferences in mean values between MPA
(39 minutes) and non-MPA areas (34 minutes) (p90.DHere are statistical differences in the
variance of travel time now between MPA and non-M#*@as (p<0.05). Fishers from MPA
need on average more time to travel to their pynfigshing ground compared with fishers
from non-MPA, though not much more. The differebeéwveen MPA and non-MPA in mean
value of travel time is now about 5 minutes andihaseased in the last 5 years. The
difference between MPA and non-MPA in mean valugaifel time 5 years ago was 7
minutes. There are statistical differences in thigance of travel time 5 years ago between
MPA and non-MPA areas (p<0.01) though not meanirgjfterences in terms of impacts.



30 Yavusa Navakavu LMMA (Fiji)

Figure 3.11 Box-plot for travel time

The fishing data suggest that fish catch typejrigiechniques, fishing frequency and fishing
travel time are roughly similar between the MPA aont-MPA areas. The key difference is
the perception that fishing has become easierdM™MRA areas and harder in the non-MPA
areas.

The survey also analysed whether the MPA provigegzbdunities for alternative livelihood.
Within the non-MPA sample, 22% of respondents geteencome from other sources than
fisheries. For the sub-sample of MPA respondenssstiare is 29%. Table 3.7 shows the
absolute income measured in both communities. Bodibsolute and relative terms, the MPA
community performs better in terms in alternativeome generation. As a result of this
process of diversification, the MPA communities ks vulnerable to external shocks.

Table 3.7 Importance of alternative sources of meo

non-MPA MPA
Fishery income F$ 9,030 (78%) F$ 38,778 (71%)
Other income F$ 2,500 (22%) F$ 15,939 (29%)

Education is an important indicator representirggdgpportunities of the local communities.

As shown in Table 3.8, around 67% of the childretwieen 6 and 15 years of age attend
school (formal education). Although there are srdédérences between the MPA and non-
MPA communities, these differences are too smddestatistically significant. When asked
about the highest level of education within thedehold, a similar pattern emerges. As shown
in Table 3.9, the differences are not substangélben the various categories.
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Table 3.8 School attendance of children betweemdl® years of age categorised by
MPA/non-MPA and economic activity

Non-MPA MPA
Attend school 66% 68%
Do not attend school 34% 32%

Table 3.9 Highest level of education recorded withie interviewed household categorised
by MPA/non-MPA and economic activity

non-MPA MPA
No schoolin 0% 1%
Primary 22% 17%
Secondary 74% 72%
Tertiary 4% 9%
Other 0% 2%

Respondents were also requested to respond taigagiatements about education. The
responses were ranked on a scale from —1 (fulbgdes) to +1 (fully agree). On two
statements, the respondents unanimously were @eagnt: “It is important that my children
attend school” and “The chances for going to schoelthe same for boys and girls”. The only
significant difference between perceived changeByA and non-MPA families is the ease
with which children can attend school. On this asphe MPA households are more in
agreement than the non-MPA households.
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Figure 3.12 Changes in education compared to feery ago categorised by activity
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In summary, there is no statistically significarftetence in housing, electricity or
education between the MPA areas and non-MPA ayeagjcome in the MPA areas is more
than double the non-MPA areas, and the amountygeddf luxury goods is greater as well.
Fishing has become easier compared to five yearfomghe MPA communities but harder
for the non-MPA communities. MPA communities alsgog a greater amount of alterative
income sources (non-fishing) than the non-MPA comities.

)$) +.(-,

The level of community engagement was tested invilvgs. First, the respondent was asked
whether anyone in his or her household was a meoflsame sort of committee. Being part
of a committee implies that the respondents hasteoager voice in policies and management
issue in the region, thereby representing a highgree of empowerment. Due to a
misunderstanding with the interviewers, the non-MiAiseholds were not requested to
answer this question, so there is no way to stysfis high or low compared with non-MPA
areas.

Table 3.10 Participation rate of households catéggat by MPA/non-MPA and by economic

activity
Non-MPA MPA
No committee membe n.a. 82%
Committee members n.a. 18%

Next, various statements were presented to the MBpondent about how community
engagement has changed since the implementatitve &PA (see Figure 3.13). Similar to
the previous statements, responses are rankedaaieafrom —1 (fully disagree) to +1 (fully
agree). Of the five most positive statements, &verabout community participation and
cohesion. Clearly, the MPA has been a vehicle withe community to increase members’
participation in decision-making. The high scoreN&sO support is, among others, the result
of the frequent interaction with the Universitytbé South Pacific and related organisations.
What also prevails is that the community did naireany of the statements in a negative
manner.
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Level of (dis)agreement
(on scale between 1 and -1)

Figure 3.13 Statements about community engagem&garised by activity

The results of the community engagement compaasermnconclusive because of a
misunderstanding in data collection, but it is cléat MPA respondents view the MPA as
having benefited empowerment and governance, edlyeiai greater participation in
community meetings, more support from NGOs, wonerirtg a stronger voice in meetings,
and a more united community.

)$.
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As a health proxy, an effort was made to find ooterabout the impact of the MPA on the
fish diet. First, information was collected abce frequency in which fish was consumed in
the household. On average, households consumg&3skdays per year, with a lower limit for
non-MPA residents of 88 days per year and the ulppérfor MPA households at 151 days in
a year. Increased fish catch may have contribateldet higher levels of fish consumption by
the MPA households.

The households also indicated whether they hadggththeir fish consumption compared to
five years ago. The results are quite differene iajority of the non-MPA respondents
(76%) indicated they consume less fish than fiveryago, while the majority of the MPA
respondents (75%) consume more fish compareddo/éars ago (see Table 3.11).
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Table 3.11 Changes in fish diet compared to fiwsago

Non-MPA MPA
Eat less fish 76% 7%
No chang 17% 19%
Eat more fish 3% 75%
Don't know 4% 0%

When asked about the reason for change in dietnts important reasons indicated include
changes in catch levels (see Figure 3.14). Thuguse non-MPA fishers catch less fish, they
also consume less. Similarly, because fishing lkasrine much more efficient in MPA areas,

fish consumption also increased.

Other reason

Preference for fish has changed

The price of fish has decreased / increased

Change to other food

Availability of certain local species changed

Market access changed

Sharing of fish has changed

We fish less or more

Fishing time is same but catch changed
[ \ \ \ \ \

0% 5% 10% 15% 20% 25% 30%

‘n non-MPA @ MPA

Figure 3.14 Reasons for changes in fish consumption

35% 40%

Next, various statements were presented to themegmt about how health-related issues
changed compared to five years ago. Similar tgptheious statements, responses are ranked
on a scale from —1 (fully disagree) to +1 (fullyeg). As shown in Figure 3.15, the difference
in response between MPA and non-MPA householdsge! For the MPA area, the increased
abundance and variety of fish has lead to morecisisumption. The positive aspect in the
non-MPA area is the improvement in water and sanianditions, but these improvements

can also be independent of whether or not the geadvine environment is
management regime.

under a
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Figure 3.15 Health related changes compared toyears ago categorised by activity
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MPAs generally require a social system in whichiglens concerning the management of the
MPA are made. As a result, a common interest istecewhich generally has a positive
impact on the social cohesion in an area. Soctasion was tested partially by asking the
respondent how often they encountered people gl fishing practices (for example,
dynamite, cyanide and fishing in the MPA) or folewddence that people have recently used
illegal practices in their area.

The results are summarised in Table 3.12. lllegatgres are much more often observed by
MPA household (68%) than by non-MPA households (L2%érhaps this is because the
former are more aware of what is legal and whaleigal, and the rules and regulations in
MPAs are more stringent and can therefore be mas#yeviolated. Non-MPA households are
also likely to be less aware of what constitutestrdetive fishing practices.

Table 3.12 Witnessed illegal practices in the iesdr categorised by MPA/non-MPA and by
economic activity

Non-MPA area MPA area
Regularly 0% 1%
Occasionally 0% 4%
Rarely 12% 63%

Nevel 88% 32%
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When asked about the type of violators, the non-M@&spondents indicated that 70% of the
violators came from their own communities, whilé/@0f the respondents were unable to
identify the violators. For MPA respondents, violatwere equally identified as community
and non-community members.

Table 3.13 Identification of violators of MPA rulasd regulations

Non-MPA area MPA area
People from the community 70% 43%
People from outside the community 0% 44%
Don't know 30% 13%

The data suggest the MPA has increased securiheafommunity by increasing fish catches
and fish consumption compared to the control sidessocial cohesion, it is difficult to say
whether or not it has improved based on these Ga&mater awareness of the rules and more
regulations in MPA areas could account for theeddhces. Moreover, the violators of the
MPA rules come as much from inside the communitgwtside. The more plentiful fish in the
MPA may be attracting fishers from outside the camity.

)$ v

The perceived changes in the state of the marivieoement were tested by asking the
respondents about their opinion about the quafity mnge of environmental indicators (coral
abundance, fish size and diversity, and water tyW)alfhe responses are normalised to a scale
between —1 (lowest quality) and +1 (highest quplifsgain, the difference in perception
between MPA and non-MPA respondents is strikingAM&spondents are extremely positive
about all aspects of the marine environment, exiceghe water quality. The low water

quality is probably the result of solid waste fiogtfrom the urban area of Suva. The non-
MPA respondent is extremely negative about eacbcsp the marine environment.
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Compared to five years ago, the environment changed ...

Figure 3.16 Perceived changes in the environmetggmised by MPA and non-MPA
households (on a scale between -1 and +1)
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Finally, a sub-sample of the respondents was iigerd about their perception of the MPA.
Two sets of statements were presented to the rdspbon the MPA and its effect on the

community. Similar to the previous statements, sasps are ranked on a scale from -1 (fully
disagree) to +1 (fully agree).

The first set concentrated more on the perceivgaanof the MPA on the income of the
community in general. As shown in Figure 3.17,stegement that received unanimous
support was that “The MPA is good for my familiiegure”. The MPA group was also almost
unanimous in confirming that the MPA helped to @ase fish catch and helped generate
higher income for the MPA households. The lowestesg are related to services that are
commonly provided by the national government, sagimfrastructure and market access. The
community also feels that income diversificatiom iworthy area for improvement.
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Figure 3.17 Perceptions on the MPA and its impacthe income of community

The second set of statements concentrated moteequublic support of the MPA and the
perceived quality management of the MPA. Figur&3ldows that the great majority of
respondents agree that destroying the MPA nowoailise significant problems in the future.
Moreover, the respondents also feel that it tleesk to safeguard the MPA for the future. The
respondents are positive about the current manageshéhe MPA, judging by the high score
of the statement about management communicatiopanidipation. The only statement that
received little to no support is the claim that MiBA has had a positive impact on access to
natural resources. The implementation of the MP&definitely reduced the absolute level of
access to fishing grounds and mangrove forests.
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Level of (dis)agreement
(on scale between 1 and -1)

Figure 3.18 Statements about MPA management anchaoity
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Overall, because of tHidéavakavu MPAthere has been amcrease in abundance and size of
fish and invertebrates as well as an increasecionies since the MPA was established in
2002 The findings show a perceived positive relatiopdietween conservation measures and
assets. People are earning more net income novb#fare from the harvesting of marine
resources. There has been an increase in fish stock, restmatdf corals, and a great
comeback of marine life”.

$ ((

The qualitative assessment revealed that the Naudl®A has increased assets and
opportunities. Incomes have increased and thigaste the community. Fishing is the
number one source of income followed by agriculttifReople have been and are still relying
on the marine environment all their lives for theiain source of incomelhcomes have
increased and increased catches contributed tdTihisre are more octopus outside the
MPA.”

Because of incorporating a control site, the quainte assessment has the advantage of actual
verification and measurement of the above effékdsnentioned, income is only one of many
welfare indicators. Other relevant proxies for \wedf are the quality of housing and the

number of luxury items available in the househéliternatively, the changes of welfare of
fishers can be measured directly by observing osngthe fish catch.

A summary of these combined indicators is provitheithe radar chart presented in Figure 4.1,
which is categorised by location (i.e., MPA/non-MB&useholds). The radar chart shows
graphically how four key welfare variables complaeéween the MPA and the non-MPA
areas. Note that the four welfare indicators arenatised on a scale from 0 to 1. The highest
score for each welfare indicator is automaticatlygented as the maximum score, being “1” in
this graph.

Income

Income growth

Fish catch Luxury items

—— non-MPA —@— MPA

Figure 4.1 Summary of welfare indicators of MPA aot-MPA communities
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The radar chart confirms the findings of the gadilfe assessment: the MPA households
generate by far the highest score for three ofdbeindicators. Only for housing type is the
difference small. This is not surprising becausesimy generally improves only after a
number of years of higher income, given the higheestments required. Luxury items tend
to respond much quicker to higher catch levelstagker income. Especially striking is the
difference in perceived improvements in catch leve0% of the MPA fishers experienced an
improvement of the fishery conditions while only 4#the non-MPA fishers experienced
better conditions for fishing.

While the MPA’s local benefits are substantial sindave to be weighted against the costs.
The Institute of Applied Science of the Universafythe South Pacific estimates the start up
costs for Fijian MPAs like Navakavu are approxinhatéS$2,000 for the first year and
US$1,000 for the second year. The operating cese#iter is about US$300 per year. Most of
these costs are for community meetings. The untygysovides an in-kind contribution of

staff time valued at about US$2,000. The univemsitgt Fijian government also contributed
US$6,000 to buy a boat and engine to patrol theake-area at night. During the day, the boat
is used to take people to Suva and the profits tes&thd the night patrols.

When the university’s staff time is included, Nasay's total cost since start up (January
2002) is estimated at US$11,900. Divide this by awu’s approximately 115 households,
and the average cost per household for the fivesy&#faVIPA operation is US$103 (US$1.47 a
month). Given that in December 2007 MPA househelttsed on average US$133 more per
month than non-MPA households, the cost-benefid iatlikely to be quite positive for this
MPA. In fact, all the cash costs of Navakavu’s Bssament and operation were covered by
the donors who fund the Fiji Locally Managed Marietwork and the Fijian government.
The residents of Navakavu contributed their time.

B&+,(-

The qualitative assessment also confirmed thathakavu MPA has improved local
empowerment. The “Qoligoli” management committeg &éimpowered the communities
affected by this MPA to take control of the entimnservation aredThe establishment of the
committee has helped each member recognize tregreesl duties and has encouraged them
to perform well in their area.”

Through the Qoligoli management committee, thellooenmunity is empowered to
determine the rules and management of the MPA. fdssgone some way toward curtailing
intrusions from outsiders. The local temptatiopéach inside the MPA is a problem,
however. In a church sermon, the local priest usedPA to illustrate the concept of
temptation to the members of his congregation.

Women feel that the MPA helped them to cooperateerand better organize themselves.

The quantitative assessment confirms the abovdusions from the qualitative assessment.
There was a notable difference between the extemhich MPA households (8%) and non-
MPA households (0%) participate in committees tietide on policies and measures in the
villages. As a result, people in the community\seey positive about the possibility to
influence decisions related to the MPA, but womeel this opportunity is still weak for them
as they are not (albeit they would like to be) esented in the “Qoligoli”. This is further
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enhanced by the strong support that community mesmieeeive from NGOs, such as the
University of the South Pacific and related orgaties.

The survey also proved that local residents consideMPA as a crucial element for
themselves and future generations. All respondagrsed that destroying the MPA now will
cause significant problems in the future. Moreottee,larger majority of the respondents feel
that it their task to safeguard the MPA for theufet and not necessarily the task of the
government. Local communities are positive aboattanagement of the MPA, both in terms
of communication and in helping to maintain thealozulture and traditions in the region.

$)

The qualitative assessment showed that the NavaW@Aihas increased security and
reduced vulnerabilityThe existence and running of the management coegrsite felt to
have increased social responsibility and cohesind,thus the community is better able to
address social obligations, which in turn reduadeerability. There is now less conflict and
more cooperation amongst members of the commuriignvit comes to the general need for
thevanuaor social obligations within the community.

The food supply is better now because of the MPW, 6% of the people in the MPA areas
eat more fish now compared to five years ago.h#nron-MPA areas, 76% eat less fish than
five years ago). There is a general perceptiongbatyone, children in particular, is now able
to get a more nutritious meal from collected ingbrates and fishes. Local health has also
benefited by more protein in diets and a percedreg in cold-related illnesses. The increased
environmental awareness flowing from the MPA operahas translated into increased
understanding, action towards, and acceptancengbsian issues, such as the use of pit
latrines.

The guantitative assessment confirms these findmgsost respects. Three-quarters of the
MPA households claim to consume more fish thanyears ago, compared to only 3% of the
respondents from the control site. The majorityhef MPA households also experienced an
increase in variety and abundance of food availabikre house.

The improved marine conditions also seem to attrawe poachers, both from inside and
outside the community. The number of observatidnsadations of the MPA rules and
regulations is significantly higher in the MPA atéan in the control site.

However, at another level the MPA has revived calttraditions and had established closed
links with outside institutions like the universiby the South Pacific which facilitated the
development of the management plan. This helpsc@ase the sense of security and
belongingness in a community.

“The practice of keeping a portion of a fishing grdwclosed off is an age-old practice by the
elders of yesteryedrs’ The establishment of the MPA has revived this pradh a way that
has affected the lives of the people in a positisg”
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As a methodological component of this general stthiy objective of the Focus Group
Discussions (FGD) and Key Informant Interviews YRikre to provide a qualitative base of
information to complement quantitative informatjmovided by socio-economic analysis
through household surveys. The idea was to unchetskee perceptions of community
members with respect to the impact of a marineggtetl area on the many dimensions of
their daily lives and on the management of thenahtesources. The focus of the discussions
were on the linkages between a given conservatitiative and poverty eradication at a
particular community level in the three countri€kis methodology aimed to address,
predominantly, social, cultural and governance disiens of community life whilst also
attempting to canvass information related to livetids that would complement the
Household Survey. It also helped, in some instagrioasnderstand the dynamics of
community life and how to best implement the Howde@lSurvey in each community. Focus
group discussions and key informant interviews veenreducted only at the communities
affected by a conservation regime.

Environmental conservation through Marine Prote&ezghs, in general, aims at the provision
of better environmental services, species protectimintenance of cultural and spiritual sites
and values and better infrastructure and mecharfenmsanagement of the natural resources.
Poverty is a multi-faceted condition including seleisually interconnected economic, social
and cultural dimensions (lack of assets and incdaog; of opportunities; lack of voice and
empowerment; vulnerability and lack of capacity).

The focus of these discussions was to understand sbthese linkages between what a
marine protected area means to the local peoptetiscts livelihoods and poverty reduction
in their communities. The intention of the Focu®@r Discussions and Key Informant
Interviews were to address the following specifieas:

1. General perceptions of what people feel about therma protected area

2. General perceptions of the effect of the marinégquted area on the livelihoods of
households in the community

Some aspects of education

Some aspects of health

The role of women and men and opportunities forytheh

Governance and Social Cohesion

Access and use of resources and rights

Vulnerability (including maintenance of culturaldaspiritual values)

Some aspects of livelihoods and opportunities

©OeNO AW

Information on areas 3-9 above was sought by aingngarily, at understanding whether
there has been any noticeable impact that cartiiileuéed to the marine protected areas on
these dimensions.

) (!
These were conducted in small groups of peoplevéest 6-12 individuals), with national
team counterparts and/or national institutionatrngas notifying the communities and
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organizing the meetings in advance. Each meetiolg ®o average between 2 - 2 %2 hours.
The composition of the groups (and whether theyew@mogeneous or heterogonous)
depended on what was most appropriate for each coityrand for each locality of a MPA.
This was discussed and agreed in advance withnadtieam counterparts and/or national
institutional partners. There were two facilitatys each meeting (the social scientist and a
national counterpart/translator). There was alsslodingual recorder of information at each
group discussion.

The steps and questions for reference that wekdigeng the group discussions are
presented below. The philosophy of the Focus Gidigpussions was to commence more in-
depth discussion on issues that participants masdi@at the start and then move on to other
issues that may not be as salient to that partigntaup, but also relevant to the study. The
idea was to maintain as much as possible a ndtovabf discussion, where talking about one
particular content area led to another. Thus, esigg questions (below) did not assume a
logical order for guiding the discussion. Some angare more appropriate for particular
group discussions than for others (i.e., not &ldbestions were addressed at every group
discussion). Particular attention was given to emsufull spectrum of participation by all
group members. All meetings were conducted inaballlanguage with translation for the
social scientist and the information was recoraeBinglish (by the bi-lingual recorder). Data
recorded was entered into the computer soon &igecdnclusion of the meetings (and also of
the key informant interviews below).

The objective of the key informant interviews wagtovide more in-depth specific
qualitative information on targeted areas describgmbints 1-9 above. Thus, for instance, at
each community individual interviews were held wataff from the health clinic, from the
school and from a youth group to ascertain morailéetinformation on whether the MPAs
has had any impact on health, education and the ¥ young people.

AppendixE contains the list of Focus Group Discussions léed Informant Interviews
conducted at each site.

$ ¢ -

1. Explain the purpose of the study and of the Foaum@ discussion

2. Individual Introduction of participants

3. Ask participants a general question of what theimegorotected area has done for

themselves for their lives and for the communig k- can be either positive or negative

(ask each patrticipant to write 3-4 major things #r@ most important to him/her in a card

with a mixture of things related to the lives oéithown household but also the community

live)

Give people time to think and write in the cards

People individually present their points and pldesm in a board/wall

Two participants and the facilitator then make dagjgrouping of those

If there is any omission of general areas imporf@antliscussion than the facilitators may

also include some cards

8. Start addressing some of those groupings of timgstioned by the community baring in
mind the questions below as references for stinmgatiscussions on a number of
different dimensions

No oA
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9. Start discussing the groupings that are more ratdea the areas 1-8 mentioned above

mn (! -
Education/new skills

Has the marine protected area had any effect iavh#ability of education for children at
this community?

Has the marine protected area had any effect opl@éeing able to afford to pay school
fees?

Has the marine protected area contributed to mesrddehis community being able to
learn new skills?

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

Health

Has the marine protected area helped or hinde@ebsado the practice of traditional
health? In what ways?

Has the marine protected area contributed or nbbating more health care available in
this community? In what ways?

Has the marine protected area contributed or noé&dth in general in this community? In
what ways?

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

Does the marine protected area contributed orantbtet food supply in your household?
Have there been any improvements to sanitationisncommunity since the declaration of
the marine protected area?

Governance and social cohesion

Have there been other committees or community grespablished since the declaration
of the marine protected area?

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

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

Do members of this group feel that in general tteay influence decisions related to the
management of the marine protected area? Are thechanisms for more general
participation in decisions?

Do members of this group feel that in general theteansparency in the way decisions
are made related to the management of the marateqbed area?

Do members of this group feel that in general #weyproperly informed about decisions
related to the management of the marine protect=ai’a

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

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

From your perception has the marine protected la@gzed the community to be more
united?
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From your perception has the marine protected @ested more conflict amongst

community members?
From your perception has the marine protected @ested more conflict between

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

Has the marine protected are changed what a wooesid her daily activities in this

community?
Has the marine protected area changed what a nesnigdiis daily activities in this

community?
Has the marine protected area changed anything &bwuchildren can grow up in this

community?
Access and use of resources, rights and ownership

Has the marine protected area had an effect orsatoeatural resources by members of

this community (e.g., fisheries, water and timber?)
Has the marine protected area had an effect oovinership of, and rights to, natural

resources by members of this community?

Vulnerability

Do you feel that the marine protected area helpsdcbmmunity to have a better natural

environment with more plants, animals and enviromaleresources like cleaner water?
Does the marine protected area help your famifgéba sense of more or less security

when you go through difficult times or when thesen environmental disaster?

Has this community received more or less supporhfthe government or from other
organizations because you live in or near a manotected area?

Has the marine protected area helped or not thisramity to maintain traditional and

spiritual customs?

Livelihoods and opportunities

A range of specific questions tailored to the eeoieoand subsistence activities and
opportunities of the community that will be mengadnduring the cards exercise (see above).
In particular understanding will be sought on theial-cultural impacts of alternative or new

activities attributed to the conservation initiativ
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The following statistical tests have been appliethe quantitative analysis.

/, '
For the computation of chi-square one utilizes oles#and expected frequencies (and never

proportions or percentages). The test is usedtbdut whether there is a relationship between
the two variables, which we test.

If chi-square is significant we reject fHoassumes that there is no relationship between the
tested variables) and conclude that the proporiiotize population we sampled are not the
same with both variables.

* .0 /

The two sample t-test assumes that both samples abrandom from normal populations
with equal variances. Numerous studies have shbairilie t-test is robust enough to stand
considerable departures from its theoretical astiomg) especially if the sample sizes are
equal or nearly equal, and especially when twedkiilypotheses are considered. However, if
the underlying populations are markedly skewed) three should be wary of one-tailed
testing, and if there is considerable non-normatitthe populations, then very small
significance levels (say, p<0.01) should not besdejed on.

If Ho is not rejected, then both samples are concluanléd¥e come from populations having
identical means.

Some authors have recommended that the two vasaioeild be compared and concluded to
be similar, prior to employing the t-test. Howewansidering that the t-test is so robust, and
that the variance-comparison test performs so padnken the distributions are non-normal,
the routine test of variance is not recommended.

$ 1
One needs an objective criterion for rejecting arnejecting the null hypothesis {Hor a
statistical test. The probability used as the datefor rejection is called thgignificance

level A probability of p<0.05 (p<0.01; p<0.001) meahattthe probability of error by
rejecting His lower than 5% (1%; 0.1%).



