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Abstract

After failures of privatization and centralization suggested by the conventional theory of
commonpool resources (CPRs), communrligsed naturalesource management (CBNRM),
one of the approaches of contemporary theory of CPRgjdesto theforefront in natural
resource management. Unlike privatization and centralizatinsideing local people a threat
to successful natural resource managem@BNRM values their roles in natural resource
management. Theoretically, CBNRM aims to achieve both conservation and poverty reduction

To generate the state reventne, Royal Government of Cambodia (RGiivatizeda large
part oftheTonle Sap ke (TSL)area called commercial fishing lotgor more than 100 years.
However, due to tax evasion by commercial fishing lot owners, ineffective upward
accountability, and violent conflicts between those owners and local distmnmercial
fishing lotswere gradually abolished through two successive fishery policy reforms in 2001
and 2012. Since 200@)e RGC has introducedBNRM into practice inthe TSL areaas a
replacement for privatization. There were two types of communities in thafE8s CBNRM-
implemented and ne@BNRM-implemented communitieAlthough CBNRM promises to
achieve both fishery resource conservation and poverty reduction in thar&&the effect
remains doubtful.This is due to 1) itslarge physical boundarand pronenesso any
development inthe Mekong River 2) shortcomings of effort and practice of tR&C in
granting property riglstto local people and 3) unwillingness to create alternative sources of
income to reducthe poverty of local people.

So far there has not been any research focusing oeftbetof CBNRM on fishery resource
conservation and poverty reduction in the T&ka Therefore, theresentresearch aims to
answer the following questions

(1) DoesCBNRM havea positiveeffecton fishery esource conservati@n

(2) Does CBNRM hava positiveeffecton poverty reduction
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(3) What are oot causes of success or failure of CBNRM in fishery resource
conservation and poverty reductibn

(4) What are the eterminants of o c a | peeceppon efdhe tradeff between
fishery resource caervation and poverty reduction?

The present researéh expected to maki®ur main contributions to the existirljerature
related tothe effectof CBNRM on conservation and poverty reductamd policy related to
fishery resource managemefirst, thepresentresearch contributes tihe limited existing
research on fishery resource conservation in a{scgke setting by using the TSL area as a
research area, which belongs to a transboundary resource, Tt iSecond, it contributes
to thelimited exitingresearcu si ng | oc al peopl thedeHectdf EBNRM i o r
on fishery resource conservation. Third, besides wsiaipjective approach to understahe
effectof CBNRM on fishery resource consenaait and poverty reduction, tipgesentesearch
also contributes to thetudiesusingasubj ecti ve approach to u
perceptionof the tradeoff between fishery resource conservation and poverty reduction
Additionally, it contributes to the ongoing debatetbe tradeoff between the two. Lagt the
presentresearch is expected to makeractical contribution by providing concrete evidence
on the effect of CBNRM on fishery resource conservation and poverty reduction in the TSL
areafor the RGC to improve CBNRM implementation.

Two communities were chosen as case studiamely Chivieng and Preak Sromoach
communities. The former i& communty that has been implementing CBNRM ami
considered a treatment. The lattea ®mmunity that has not been implementing CBNRM and
is considered a control. The sample size was 471 houselbbMbjch 232 households were
from the formerand the res39 householdsvere from the latteiStructured interview, focus
group discussions (FGDs), and key informant interviews were conducted to collect data.

Conveniege sampling was used to collect samples. It is worth mentioning that in Chivieng
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community, mly CBNRM members were selected as the samplethods of propensity score
matchng (PSM) including th@earesnheighbor with and without replacemekérnel andthe
radius matching methods were used answer the first and second research questions
Reaarding the third researduestion directed content analysis was us€&te poportional
odds model (PO) ofrdinal logisticregression (OLR) was used @aoswerthe fourth research
question

In terms of the first and second reseayubstims, it was found that CBNRM had a negative
effecton both fishery resource conservation and poverty reduction. There were two common
reasons for the failur& he firstreason isveak enforceability gproperty righs of local people
to exclude outsiderBom fishing inside the community boundaandweak enforceability of
bylaws and internal regulation¥he second reasoniigeffectiveness of alternative source
incomedue to uneven and limited finaatdistribution.Regarding the first reaspaccording
to the context of fishery resource conservation in Chivieng community, local demgleo
right to restrictfishers from the outsideto fish inside their community boundaayd punish
themwhentheydid not obey bylaws and internal regulatiofAs a resultcommunity members
had to compete daily with fisheirom theoutside in fishingRegarding the second reasonly
3% of local people in Chivieng communityereengaged in ecotourism related jobs, and the
amount of earning was 100 US dollgrer month Furthermore, ltey could onlyearn this
amountduring the peak season lasting from October to December.

Regarding he third researchuestion it wasfoundthat seven out of the eighf Os t r 0 mo ¢
principles(Ostrom,1990) excepthefi n e st e d eincipledwpreobsereed tapply by
localpeopleRo ot causes of CBNRMOs f ast $econdeandeghtre c
principles of Ostrom. The first root cause is an ineifegbracticeof the first principle (clearly
defined boundary) antheffective practiceof the eighth princig@ (nested enterprise)

Chivieng communityThe sub-decree orommunity fisheries management of Cambodia states



that noamembers of the CBNRM have the right to use fishery resources in the CBNRM
implemented communitif they obey bylaws and internal regulatiorwever,local people
cannotpunishthem when they vialte their bylaws and internal regulatsohocal peoplecan

only report illegal fishing to the neareBisheries AdministrationFiA) and requestan
intervention (RGC, 2005). As a result, local people cannot manage fishery resources
effectively. Moreover, the second root cawsethe failure of CBNRM to achieve fishery
resource conservation and poverty reduction is likelige highlyassociated wittthe second
principle of Ostrom namely appropriated rules. In Chivieng community, financial benefits
derived from ecotourism weteghly limited and distributed unevenly, which does reward

the efforts of locapeople in the communitip conserve fishgrresources.

Regarding the fourth researcjuestion it discoveredt h a t three out of
principles were significardeterminants of o c a | peeppioh ef the tradeff between
fishery resource conservation and poverty reductiomsé&rdeterminants include exclusion,
monitoring, and nested enterprises. The principle of nested enterprises was a negativ
determinant ofthe perception of the tradeff of local people while the former two were
positive determinant&xclusion is a posite determinanbecauséocal fishesandfishersfrom
the outsidedo not focus on the clearly defined boundariess dlsobecause they think that it
is unpractical for them to fish only in a specific fishing ground since fish could amgwdere
Moreover, monitoringmay bea positive determinariiecauseatrollers are local people and
are active in patrohg. Regarding the principle of nest
a negatre determinant othe perception of the tradeffo i sthere Ara many government
officials from different governmnt institutions, and their dutiesdresponsibilities overlap
with one another and are ambiguous. Consequently, there &ybaid negligence in their

dutiesand responsibilities.



There ae two types of academic contribution frone firesentesearch to Ostrom principles
(1990), which can be appliagdhen CBNRM is implemented in a largscale setting with
dynamic resourced he first type of academic contribution is confingg someof Ostron® s
principles namely clearly defined boundari@s terms of clearly defined right to collect
resources, appropriate rules, monitoring, and nested enterfiiesecond type of academic
contribution isthatthere should barejection as well as a modiftionof the principle related
to clearly defined boundarieSlearly defined resource boundaries are difficuapply where
fair access to resources is practicédrthermore in a largescale settingwith dynamic
resources where theieinvolvement fom manydifferent stakeholders, there shouldfeeer
overlappingduties and responsibilities amotigemby having more clearly defined boundaries
with each stakeholderés jurisdiction.

The presentesearch suggests thithe RGCshouldstrengthen enforceability giroperty
rights of local peoplén terms of excludabilitybylaws, and internal regulation enforcement
Doing soenables local peopleepresented bg CBNRM committeeto exclude fishes from
the outside to fish inside the camunity boundary ananforcetheir bylaws and internal
regulations Moreover, @ing so can ensure benefits from efforts in fishery resource
conservatiowill be obtained mostly byocal people As a result, this will make local people
feel more motivated taonserve fishery resources and ultimately lead to success in fishery
resource conservation and poverty reductioth@long run.Moreover,this suggests that the
RGC should create more alternative sources of income as a means to reduce poverty and act
an incentive for local people to conserve fishery resourcedy| astce the nested enterprises
principle in Chivieng community wasbserved t@pply in TSL only by government officials,
there shouldbe more involvement of local people to manage fishiegpurcesinvolvement of
local peopleto manage fishery resourcesuld increase their ownership in fishery resources.

Moreover, tke presentesearch suggests that there should be wlesely defined dutieand
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responsibilities of government officials from each government institution in fishery resource
conservation. Theresentresearch suggests that FiA shosldhre more responsibilities with
CBNRM committees to conserveshery resourcein CBNRM-implementedcommunities
including inundated forests and conservation areas established by CBhRé&mented
communities.The Ministry of EnvironmentMloE) should be responsible for fishery resource
conservation in terms of protection of inundated forests outside CBMii&mented
communitesand protected areaseatedoy the RGCThe Tonle Sap Basin Authoriff SBA)
should helghe government institutionsentioned earlieand local peoplé conserve fishery
resources by combatting illegal fishing fishing ground outside CBNRMimplemented
communities since it is more porvfie than FiA and MoE. Moreovetthere should be more
awarenessaisingamonglocal people talearly understanthe dutiesand responsibilities of
each government institution to avaidity and regonsibility confusion among local people

Doing so can alsceduce theisk of government officiad seekng rent fromlocal people
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Chapter 1: Introduction

1.1 ResearchBackground

Hardin (1968 claims that local people are individualistic; as a result, commool
resources (CPRs) will be overexploited. This dilemmaarecognized by Aristotle 2000 years
ago. Heclaimt hat Awhat is common to the greatest
Evey one thinks chiefly of his own, tlesilod vy a
p.33). Perhaps one of the megtll-cited workssupportingthe opinion of both Hardin and
Aristotle is the book entitle@he Economic Theory of a CommdéthropertyResource: The
Fisheryby Gordon (1954)It argues that in open access fishery, fister to increase their
fishing effort as much as possible before the other fishdract resources, leading to resource
depletion. Around the same time that the sch@bowepublished their works, a widely known
example of a game analyzed in gatimeorycalledthep r i s o n e r (Tscked 1983pvasm a
used by political economists tmderstand nature of people working together. The assumption
of this game theory is similar to that of the studibsve It assumes that individuals do not
have complete information, are selfish, and pwesung their selfinterest (Davis & Holt,
1993).

Hardin (1968) calls for government intervention in limitinthe fishing effort of fishes.
Hardin proved that destrueé biological and economic outcomes could be avoided by using
single ownershipf fishery resources. Thwork led tothe developnent of a conventional
theory of commospool resourcesUnder this theory, privatization and centralization are
considered the most effective ways to manage resourbesheoryconsiderdocal peopleas
a threat to resource management. Insgsetthe theory, both governments and donors focused
on using privatization and centralization to halt resource depletion, manage resources
sustainably, and improvéhe livelihoods of local people. However, privatization and

centralization broughibut more undsired results than the weentional theory claims.



Ovelharvested fish stocks, degraded forests, poorly managed irrigation facilities, poor health
resulting from air and water pollution, and wastere all outcomes that occurredderthe
management of pratization and centralization. Due to those failusesiolars, policymakers,

and practitionerguestiorthe validity of the conventional theory for CPRs that aims to manage
resources and improve the livelihoods of local people (Schlager,.2004)

Fellow scholars claim that there ameany caseswherelocal people could manage their
resources successfulbhecaiselocal people created rules, cooperated, coordinated, and limited
their CPRs use (National Research Council, 19B&ewise, a second school ofhought
regardingCPRs or the contemporary theory of CPRs has been established dogetbvecal
peopleare no longeperceived as a threat to resources. Moreover, they are considered one of
the most important actors to help manage resources sucoesd®agded orthis contemporary
theory of CPRs, a bottounp approach or decentralization has become an alter@gupreach
to privatization and centralization in natural resource management. Among manyotools
decentralization of the natural resource nggmaent, communitpased natural resource
management (CBNRM) is popularly implemented by most governiaantsculaty those in
developing countries that have bitter experieneéh centralization. According to Blaikie
(2006), there are martheoretical benefits of CBNRM, which circulateamong donorsnport
governmental organizatiofslGOs), and governmeswf recipient countries. It is claimed that
the main reason for CBNRMs i n papwaaitg is s dual objectives, conseteat and
poverly reduction(Rozemeijer, 2001; Taylor, 1998).

As inmost developing countriegcluding Cambodia, privatization and centralizatiosrev
implemented to manage natural resources based on the conventional theory of CPRs. Fishe
resource managementiionle Sap Lake (TSLgreas one otheothertypes ofnatural resource
management placed under privation. A large part of TSlvas under privatization by auction

as commercial fishing lots for over 100 years (Thol & Sato, 2014). Hoyverreatizationin



TSL came to its end in 2012ue toinsufficienttax paymenfromc o mmer ci al fi s
ownersto the Royal Government of Cambodia (RG89t being subjected to any effective
upward accountability to the Fisheries Administrat{ém), andfor beingcauses o¥iolent
conflicts between smaéicale fishes and owners of commercial fishing lots (Jones & Sok,
2015). After ending fishery resourseprivatization in TSLthe RGC decided to implement
CBNRM by sharing responsibilities of fishergsairce management with smaltale fishes

living in the TSL areaMak, 2011).
1.2 Problem Statement andResearch Significance

1.2.1Problem Statement

Although CBNRM has been popularly implemented, its success in achieving both
conservation and poverty reduction @ns doubtful among developing countries (Agrawal &
Gibson, 1999; Allison & Ellis, 2001; Blaikie, 2006; Leach, Mearns, & Scoones, 1999). Reasons
for CBNRM6s failures in conservation and
There are at leashree reasons in geneffar explaining why CBNRM has failed to achieve
conservation and poverty reduction. The f|
thatit makesan inappropriate focus on communities (Agrawal & Gibson, 1998js means
that CBNRM perceives communities as small amdomplicated notas they are in the real
world. The second reasonti®limitation of developing countries in CBNRIhplementation
in particular wherthe governmens in charge ofmplemenéation This means that the failures
of CBNRM are notlerivedfrom CBNRM itself, but from the actors implementing CBNRM in
an impropemway. Lasly, excessive pressure from external agencies and their working manners

is themain causef failures of CBNRM in conservatipand poverty reduction. According to

! There were two successive fishery policy reforms. The first reform was in 2001, and the second one
was in 2012. In the first reform, more than half of commercial fishing lots were eliminated. In the last
reform, all the remaining commercial fishing lotsrev@bolisheqJones & Sok, 2015)



Mosse (2004, 2005) , rat he elocallpeople to partticipate im r i
CBNRM to get desirable outcomesikewise, according to Baviskar (2002), the villages that
have been chosen to implement GdBNl ar e not based on Iltec al
feasibility of the villages to implement CBNRM.

Moreover some scholarslaim that a project or program including CBNRM attemgtto
assimilate both conservation and poverty reduction is just rheldngs meanghat it cannot
happen in the real world (Holland, 2012). To accept the truth that both conservation and povert)
reduction cannot be achieved at the same time in the real world, it is recommendbd that
tradeoff between conservation and powereduction should be taken into consideration
(Brown, 2004; Faith & Walker, 2002; McShane & Wells, 2004; Sunderland et al., 2008).
However, so famot many studies have paid attentiothe tradeoff between the two in terms
of extent or determinants.

The success of CBNRM in conservation and poverty reductiohenfiSL areégn Cambodia
remains doubtful. Why does it remain so?
generamentioned abovdgwo concrete reasomsakeits success doubtful.

The first reason is related to the nature of TSL itself. TSL is considered the largest freshwate
fishing groundin Southeast AsiaApproximately one million peoplare living around it
(Keskinen, 2006), comprising hundreds of communitiesluding boh CBNRM and non
CBNRM-implemented communitievioreover, TSL is transboundary since it is connected
with and easily affected by any developmentheMekong River The theorieshat support
CBNRM or other decentralization approachesnatural resource management hdeen
derived from successful cases of natural resource management in difeténgs in
particular,cases that werstudiedby Ostrom (1990). However, Araral (2014) criteszhat
successful case studigsroducedby Ostrom are feasible only for a smadkale resource

management and that they aw valid for a largescale resource management at the levels of



nation, region, and globé&s TSL is transboundaryot isolatedandlikely to beaffected by
any developmerfrom the Mekong RiverCBNRM implementation in the TSL ardws a high
chance to fail ifishery resource conservation and poverty reduction.

The second reason for making CBNRMplementation in the TSL araalikely to be
successful is related to shateni ngs of the governmentds ef
CBNRM. It has been criticized that the fishery policy reforms by eliminating all commercial
fishing lots and implementing CBNRMereextraordinarilyrushed in the TSL areMoreover,
local peoplénave not been granted enough power to manage fishery resefiectisely. The
RGC also has no willingness to create more alternative sources of income to impeve
livelihoods of local people (Jones & Sok, 2015; Thol & Sato, 2014). Consequently, some
scholars even warn that despite CBNRivplementation in the TSL argthe tragedy of the
comnons can still occur in the arédohnstonet al., 2013).

Besides whether or not CBNRM can achieve fishery resource conservation and poverty
reductionin the TSL area the tradeoff between the two should be concerned. Without
examiningthe tradeoff between the two, the ultimatmpact of CBNRM in the TSL area
cannot be well understood.

Thus the presentesearctaims atansweing the following researchuestions

(1) DoesCBNRM havea positiveeffecton fishery resource conservatton

(2) Does CBNRM hava positiveeffecton poverty reductioh

(3) What are oot causes of success or failure of CBNRM in fishery resource
conservation and poverty reductibn

(4) What are tke determinants of o c a | peeceppon eféhe tradeff between

fishery resource caervation and poverty reduction?

2 It refers to the intendeithpactof a project or program, not the impact that is just an outcome from the
project or spardougprsdGholbasEnvironmant Facility, 2009



1.2.2ResearchSignificance

The presentresearch is expected to maker main contributions to the existirljerature
related tothe effectof CBNRM on conservation and poverty reductamd policy related to
fishery resource management.

First,there is a wealth of existing studies on ¢ffiectof CBNRM on either conservation or
poverty reduction, though being dominated by forest resources, and only a few studies wert
conductedbn fishery resources in a largeale settingOutcomes of aesource management
regime may depend on a specific typleresources (Agrawal & Benson, 2011). Since the
presentresearchfocuseson fishery resources1 TSL that are transboundamgsourcesit
contributes more to those small number of studies focusirighery resources inlarge-scale
setting

Second, by wusing | ocal p e opq thepesertireséaschv i o r
contributes not only more to the few existing studies using behavior of local people to examine
theeffectof a resoure management regime on conservation, but it also aaniydeakage and
spillover effectghat are notheeffecsfrom a resource management reginthis carecause
by using remotely sensed imagemhich can lead to under or overestimate #fect of a
project or program (Ewers & Rodrigues, 2008).

Third, the presentresearchalsoaims atfinding out determinants ahe tradeoff between
fishery resource conservation and poveérty
by using perception of local people, whichaisubjective approach. Therefore, theesent
research contributes not only mdreethe ongoing debateon the tradeoff between fishery
resource conservation and poverty reduction, but it @ssideslocalpe opl eds, per

whichis important for successful project or program implementation.

304r o md s pfintigle® arg the principles for lornduring CPR institutian



Lasty, in addition to the above contributions, firesentesearch is also expected to make
a practical contribution by providing concrete evidencettmmeffect of CBNRM on fishery
resource conservation and poverty reduction in the TSL areas, Cambodia. This information is
essential for the RGC to improve CBNRM implementation so that CBNRM can contribute

more to fishery resource conservation and poverty reduction.

1.3 Limitations

There are two main limitationef the presentresearch.The first limitationis on the
measurement of fishery resource conservation and poverty reductioseddre limitations
on differencsin geographical conditions of the sample comities.

Although thepresentesearch aim atexaminng the effectof CBNRM on fishery resource
conservation and poverty reduction, it could not cover all aspects of conservation, particularly
abundance of fishery resources, and those of poverty reduction including material and non
material aspectsAn abundance of fislspecies is the best indicator to measureefifect of
CBNRM on conservation. However, it is not practical to measure the abundance of fish species
The reason ifishery resources are mobile in TSL that is transboundary and easily gets affected
by any deelopment inthe Mekong River The presentresearch used per adult equivalent
consumption to measure tagectof CBNRM on poverty reduction. Thgresentesearch used
consumption to measure poverty due to two reasons. The first reabahdensumptions
considered to be a better means to measure poverty reduction than other aspects such as incol
food consumption, food ratio, calories, medical data, and basic beedsse consumption
doesnot fluctuatefrom time to time, does not focus only on onpeas like food or calorigs
and is not subjectivas in the case of basic need$ie second reason that CBNRM
implementation in Cambodia mainly asmat redugéng poverty in terms of increasing

consumption and income (material aspect), not wellbeing-fmaterial aspect). Therefore, it



Is not feasible for theresentesearch to examine tleéfectof CBNRM on poverty reduction

from the noAmaterial aspect.

1.4 Structure of the Dissertation

This dissertation consists of eight chapters. Follayihis intralucory chapter, Chapte2
reviewstheliterature orthetheory ofCPRs it providesanoverview of CBNRM indicators to
measureorservation and poverty reductiaebate on the impact of conservation and poverty
reduction and importance of acknowledgment tbe tradeoff between conservation and
poverty reduction

Chapter Jeviewsthe methodology used in tharesentresearch. It includethe setting of
theresearch area, data collection, dimelanalytical framewrk and tools.

Chapter 4reviewsthe institutionalmanagemenof TSL. It includesthe history of fishery
resource management, current institutional managemstatefishery laws,and CBNRM and
non-CBNRM-implemented communitiea the TSL area

Chaptes 5 aims atansweing the first researclguestion, that is, does CBNRM have a
positive effect on fishery resource conservatioltdncludes an introduction tothe research
question, impact evaluation methdsataandmethod of analysis, resskind discussion, and
theconclusion of the chapter.

Chapter6 aims atansweing the second research question, thatdses CBNRM have a
positiveeffecton poverty reduction® includesanintroduction to the research quest, data
and method of analysis, res#ind discussion, arttie conclusion of the chapter.

Chapter 7 aimat answeing the third research question, that is, what are root causes of

success or failure of CBNRM in fishery resource conservation andrgyoxeduction? It

4 Since the method ed to analyze data in Chapters 5 and 6 is the same, to avoid repetition, the impact
evaluation methods are only reviewed in Chapter 5.



includesanintroduction to the research question, qualitative content analysis, data and methoo
of analysisresuls and discussion, arttie conclusion of the chapter.

Chapter 8 aimatansweing the fourth research question, tigtwhat are the determinants
of | o c apercgpeon @f theeti@ddeff between fishery resource conservation and poverty
reduction?It includes an introduction to the research question, methods tfier ordinal
dependent variablelata and method of alysis, resukt and discussion, arttie conclusion of
the chapter.

Chapter 9s a conclding chapter that summarizes findings from Chapfer§, 7, and8,
explains theacademic contributisof thepresentesearchand provides recommendatictos

relevantpolicies



Chapter 2: Literature Review

The chapter reviewthe literature related to thenpactof CBNRM on conservation and
poverty reduction. First, it describebe two schools of thought in natal resource
management: 1) the conventional theory of natural resource manageandn?) the
contemporary theory of natural resource managementeiimv of those schools of thought
becomes a foundation to understand the ws@ndnatural resource magement and how
CBNRM has been developed. Then, the chapigausse€BNRM in detail, which is followed
by thedescription of indicators for conservatiamdgpoverty reduction used pyevious studies.
This discussionis essentiato justify why thepresentresearch chooses a specific indicator.
Lasty, the chapter describes the debat¢hemmpactof CBNRM on conservation and poverty

reduction

2.1 Theory of Natural ResourceManagement

What areCPRs? CPRs are goods that are either naturblioranmade. It is costly to
exclude anyone from resource systems, #medresource consumption afe person will
subtract resource consumptiofithe othersThese characteristics (excludability and rivalry)
make CPRs egg0 beoverharvested and destroyed, which is thealted the tragedy of the
commons (Ostrom, 1990). So far, there have been two schools of thought of how to managt
CPRs, whicharebased on different theories and assumptions. The firsbsofidthought is
mostly inspiredbyHar di néds work in 1968, and the se

Ostr omaonsl99@o r k

2.1.1The Conventional Theoryof Natural ResourceManagement
The first school of thought, which is callé¢le ficonventionaltheorydo CPRs argues that
CPRs will be doomed to destruction, or the tragedy of the commons will occur. The reason for

the argument is based on the fact that people are greedy and selfish. They only try to maximiz
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profit as much as theyan For example, pasture is dered a CPR sinceig open to all.
This meanshat there is no restriction for every herdsman to keep their cattle on the pasture anc
appropriate profit as much as they can. The pasture will lose its productivity due to overgrazing
and finally be destiyed, leading to the tragedy of the commons. ploblemhad alreadybeen
recognized by Aristotle 2000 years ago. Aristoteemst hat fAwhat i s ¢ omme
number has theshs care bestowed upon it. Everyone thinks chiefly of his own, hatdij of
the common i nttensel9a66,0p.33). Aerhapst thet rhost,popular evidence
supporting both Hardifl968)a nd Ar i st ot | e 6 s G@Gdrdan (I834and Bcett t h «
(1955) They argue that in open access fishery, fshgrto increase their fishing effort as
much as possible to maximize their profit before other fssbeiract the resource, leading to
resource depletioriordon cak for centralization, while Scott calfor privatization.Gordon
andScottblame and treat lotaeople as a threat to resource management
1) Assumptions

According to Ostrom (2002), althoughany subsequent studi@s law and economics
attempt to use different models to see problems of CPR management differently, those studie
arestill based orsimilar assumptions of the studiesGordon (1954) and Scott (195%)s a
result, there is no doubt thditose subsequentudiesstill considerthe conventional theory of
the CPRsnentioned abovi® bethe only theory to understand CPR management. The question
here is what the assumptions of those studies by Hardin (1968), Gordon (1954), and Scot
(1955) are? The first assumption of their studies is that the supply of resources, for instance
fuelwood, n such CPRs is highly predictable and finite in each relevant periodalsas
assumed that users of resources are homogenous in termsspfaskid, culture, and views
on discount rates. Moreover, the users are assumed to have complete infoprefeoshort
term benefits and like to maximiz profit. The users do not communicate or coordinate

activities with one another and act independently. Anyone can accessligatthe resource.

11



Property rights are only for resources that they harvessahth an open competitive market.
Lasty, it is assumed that the users have no intention to change the open access ddndgion.
those assumptions, the tragedy of the commons will happen (Ostrom, 2fififf)dthe same
timeasGor don and esSmldgidalteéosomists usetlia widely known game in game
t heory, the prisoner 6s didperatemlze,assumptions mdhe r s
prisoner o6s di |l e mmareviousetudses. Bantitcal assumptidnbhavesy o
individualshave no complete information since they cannot communicate with one a@yther
they are selfish or have narrowly selferested behavipand 3) they cannot changee be
trapped in suchsituation (Davis & Holt, 1993).

Besides being supported the studies of Gordofi954),Scott(1955),andHardin (1968)
the tragedy of the commons became well known by the support of Mancur Olson who
developedhe theory of collective action in 1965. The main question of his study is under what
conditions coope&tion may emerge. The answerthis question ishatalthough people share
the same goal, it is unlikely that those people will cooperate voluntarily to achieve that goal.
The reason is that every individual will think that without tiveiluntary cooperation, they still
get benefits from achieving the goal, causing a-figer problem. Olson claims that unless the
group size is quite small, and there is sgakticulardevice such as coercion to motivate people
to act in their common ietests, people will not work together to achieve the goal or their
common interests (Olson, 1965). His main assumption is that people have no altruism anc
cannot perceive intangible benefits from their cooperation

2) Approaches toResource Management

According tothe conventional theory of CPRs, what is an approach to manage CPRs or
avoid the tragedy of the commons? According to Hardin (1968), to avoid the tragedy of the
commons or manage CPRs sustainably, centralization or privatizagdime only salitions.

Centralizationtapsa stock of expertise and resources, whichnieughto make people free

12



from the tragedy of the commans addition,it can protect and increaseviability of natural
resources (Schlager, 200Zhe nearly unified conclusidnom these studies ithat CPRs will

be overexploited if left withlocal people Therefore, to manageesources successfully,
governments of both developed and developing countigeswell asinternational aid
organizatios need to focus on roles of the teth government to manage resources by rules
and regulations (Schlager, 2002, 2004).

Havegovernments and international aid organizations successfully neb@&¢rs by using
centralization? Unfortunately, over the past twenty yeaastralization ha not succeeded as
expected. CPRs such as higdilue fish, forest, and irrigation facilities, managed and owned by
the governmentare in destruction. Despite its success in limiting and restoring resource
degradation, centralization failn managing reaarces, and its speculated that their failure
contributes to exacerbating environmental problems (Schlager, 2004). The failure of
centralization iextensivan both developed and developing countries. In the United States of
America, it is reported that 70% of all kinds of marine fisheries are endangered or depleted.
Forty percent of the forests in countries like ThailahdPhilippines, Pakistan, and Baagksh
have been destroyddr overtwo decades (Ascher, 1995).

Why does centralization fail in managing CPRs sustainably? Before answering this question
one should know that there are two kinds of failures from centralization in managing CPRs.
The first kind of failureoccurswhen the government does not consider conservation as a
priority. The second kind of failure happens when the government considers conservation as .
priority but fails in achieving it (Acheson, 2006). Here only the second kifailofe will be
described. Perhaps the simple answerthe questionaboveis mismanagement of the
government. However, this answer is gemeralandobvious

There are at | east four main reasonghefor

first is a strong tendency gbvernmentgencies to create regulatory uniformity and not take
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into account differences in local ecology. Worse, since government agencies have a good de:
of power in their hands, they can caoiit theirplans withoutaking wishes of local government
officials into consideration. Consequentlyelocal authoritymay be hostile ango against the
central government agencies (Ascher, 1995). Therefore, it is highly likely that any policy
imposed by the government inclag CPR conservation cannot work succes$gfulithout
cooperatiorfrom the local authorityThe second weknown reason is ignorance of knowledge,
experience, and support of local people. Government agencies are supporteddoioatid
engineersandscent i sts who have Il ittle interest |
knowledge and experiences (Acheson & Wilson, 1996; Anderson, 1996). Government agencie
do not even intend to ask local people to join in rule or regulation formaltiasughthey will
be ones affected by the policies (Freeman & Lowdermilk, 1985). As a result, the government
agencies intend to do is likely to cause a negative impact on resources andampgseost
on local people (Takahashi, 1970). Thindsufficientundestandingof the context in which
changes in subsidies, rules, and technologies are introduced can motivate resource users
misuseresources (Acheson, 2006). For instance, to provide beef for urban markets, the Kenya
government encouraged tribesmendisemorecattle and fewer goats. However, since cattle
were less resistant to drought than goats, when the drought occurred, the tribesmen were |
serious difficulty (DysorHudson, 1985). Besides failing consere resources, actions of
governments haveaused many harmful effects ranging from conflicts over resources (Smith,
2000) to loss of control and autonomy (Apostle & Barrett, 1992). Additionally, policies of the
governments often cause resource concentration in the hands of a small group ofikgeople
corporations and local elites (Leslie, 200Msty, centralizatiorand progress in scientific and
technical knowledgedvemade government programs unsuccessful (Acheson, 2006).

Similar to centralization, privatization also fadsmanaging CPRs. Although economists

claim that there are many advantages of privatization to manage CPRs such as efficiency il
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resource and capital utilization and lower transaction costs, using privatization to solve the
CPRs6 probl ems i than mhatcthe ecormmists havie assumeddlt is hard for
privatization to solve those problems since property rights have to be well defined and
complete. Moreover, enforcement of property rights has to be low cost, and markets have to b
efficient for CPRsUnfortunately, in the real world, it is infeasible to use privatization. For
instance, privatization cannot be used for migratory fish species. It cannot deal with both
positive and negative externalities. Interestingly, although markets are efficidrihema are
complete property rights, privatization does not always lead to resource conservation. Owner:
still overexploit resources (Acheson, 2006).

What arethereasons for owners overexploit their resources? There are at least four reason:
owness do so. The first reason is claimed by Clark (1973). He argues that owners of a renewabl
resource mayncreasetheir profit maximization at the expense of conservation. It happens
when the resource growth rate is less than the discount rate, makings alepdzte the
resource and invest elsewhere that will giteem higher returnsrhe second reasontisatit
takesalong time for them to getreturn from the privatelpwned resource. For example, trees
grow very slowly. Therefore, it would be better owners to invest the money elsewhere
(Maass & Vicary, 1991). Third, wheheavailability of resourceis uncertaintheincentive to
overexloit the resourceis high.Resources with high uncertainty include fish, wildlife, and
foresk. These resoures are unpredictable andickly changebecause oVarious factors like
weather and disease (Acheson, 2006; Wilson, 2002)yl.&stincial pressure is another reason
to explain why owners overexplatresource. This problem can oceénrboth developedral
developingcountries. @vners may have to force themselves to forgo benefits from harvesting
the resource in a sustainable way for the Jnngto stay in business for the sharh (Acheson,

2006; Baland & Platteau, 1996).
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2.1.2The Contemporary Theory of Natural Resource Management

The second school of thoughthich is calledhei c ont empor ary theory
managemenb is highly related to secongieneration theories of collective action. This theory
states that seljovernance is a feasébolution to manage CPRs sustainably. Whatdthto
the shift of CPR managemeifitom privatization and centralization e local level or bottom
up approach? There have been many studies both in fieldwork and expetivagrasited out
that privatization and centralizati@annot successfully manaG®Rs ¢eeBaland & Platteau,
1996; Ostrom, 1990). Over 40 years after Gortl®54) and Scott (1956), and over 30 years
after Hardin (1968), aonsiderablalissatisfaction emergeftom scholars and policymakers
regardingi ndi vi dual deci sion making and natur a
well as policy programs whiclmad been pursued by the government (Schlager, 2002)
Consequently, in the mi#i980s there was a call from many scholarssariouslyrethink the
conventional theory of CPRs (Schlager, 2004any case studiemeprovingthatlocal people
canfree themseles from the tragedy of the commons by developing rules and cooperating,
coordinating, and limiting their CPR use (National Research Council, 1986). The second schoo
of thoughtregardingCPRs has emerged and gradually developed since then. Perhapstthe mos
well-known case studies show thatsuccessfuCPR managemetin occumwithout the use
of privatization and centralizaticsreintroducedin thework of Ostrom, Ostrom, Feeny, and
Picht (1988)They chos@and selected four famous success stori€Rimanagemertty local
communitieswith different types of resources including 1) water in West Basin, Califd@hia
aninshore fishery of Alanya, Turke®) agriculture, forest, wetlasdandthe Alps in Toerbel,
Switzerlang and 4) agriculture and common land in Hirano, Nagaike, and Yamanoka villages
in Japan (Ostroret al, 1988).

From those successful cases, Ost(@80Q p.40 pointsout attributes of CPRs and resource

appropriators that are supportivetioé emergene of cooperation
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Attribute s of CPRsthat Support the Emergence of Cooperation

(1) Feasible improvement: Conditions of resources are not at such a point of deterioration
which they are so underutilized that few benefits result from organizing or it is useless
to organize.

(2) Indicators: There are reliable and valid indicatorsaidition ofthe resource systém
that are available at a relatively low cost.

(3) Predictability:Flow of the resource units relatively predictabfe

(4) Spatial extent: If usingommunication technology and transportation, the resource
system is quite small, and the resource appropriators can develop internal
microenvironments and accurate knowledge of external boundaries.

Attribute s of the Resource Appropriators to the Emergence of Cooperation

A)Salience: The r esour c esonimgonant@ctivieadepends 6
on the resource system.

(2) Common understanding: The resource appropriators share the samefimageheir
actions influence one anothandthe resource system and how the resource system
operates.

(3) Low discount rate: By using a sufficiently low discount rate, the resource appropriators
can estimate future benefits received from resources.

(4) Trust and reciprocityThe resource appropriators trust other appropriators that they will
keep promises and relate to others with reciprocity.

(5) Autonomy: Without being countermanded from external authorities, the resource

appropriators can determine their access to resoundesaavesting rules.

! Resource system refers to a typegobds or resourcthat is either natural odnumanmade, for
exampleariver or irrigation system.
2 Resource unit refers to the quantity or amount of goods or resource, for example, species.
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(6) Prior organizational experience and local leadership: Through studying from the
organization of their neighboring groups and participation in other social associations,
the resource appropriators have at least learned minimal skillsadérship and
organization.

Ostrom (200palso highlights thahe attributes of both CRRand the resource appropriators
are not considered necessargufficientfor the resource appropriators to involve in collective
action to create or modifgrrangementwith their institutiors. However, those attributes should
beregarded asonditions that are positively related to collective ac oemérgencelhere are
many possible outcome®tweenthe setting havingnly one attribute anthe settinghaving
all the attributesdependingon values ofthose ten attributes that areated toone another
Moreover, values as well délseimportance of those ten attributes are prone to change under
various institutional settings. Therefpedthough only tenattributes nake the theory simpleit

is complicatedsince the theory is configute@nd contingentSchlager, 2004)
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If the resource appropriators succeed in supplying a set of rulesanga@ments of their
institution for CPRs governance, the arrangements have higher chances to be robust, meanir

that there will be a longnduring CPR institution when the principles described in Table 2.1

are met
Table 2.1: Long-Enduring CPRs Institutions' Principles
Principles Explanation
1. Clearly defined boundaries Boundaries for CPRs must be well defined as well a

rights ofresource appropriators.

2. Match between appropriation an Rules for resource appropriation that restrict time, pl;
provision rulesand local conditions| quantity of resource unitsd/or technology are relate
tolocal conditions as well as to rulémat require money
material and/or material.

3. Collectivechoice arrangements | Most people who are affected by operational rules
modify the rules.

4. Monitoring Monitors are the resource appropriators or accounti
to resource appropriators.
5. Graduated sanctions Those who violateoperation rules may be asses

graduated sanctionthat dependon contexts of thg
offense and seriousness by other resource appropr
and/or officials that are accountable for appropriatol
6. Conflict-resolution mechanisms | The dficials and resource appropriatartan access fti
low-cost conflictresolutions when there are conflig
between officials and appropriators or among them.
7. Minimal recognition of rights to | Resource approptiars have rights to devise their ov
organize institutions without being challenged by exteri
government authorities

Additional principle for CPRs whichre a part of a larger system

8. Nested enterprise There are multiple layers of nested enterprise
organization of provision, appropriation, enforcemg¢
monitoring, conflict resolution, and governan
activities.

Source: Ostrom (1990, p. 90)
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1) Assumptions

Every theory has its assumptions, and there is no exception for the second school of thougt
of CPRs theory. There are four assumptions of CPRs theory: 1) rationality model, 2) single
resource unit in a resource syste®) outcomes of the resource managetmgepend on
predefined principles, and 4) social learning process.

CPRs theory considers an individual as a unit of analysis. His or her rational choices have
to be controlled or explained under a set of constraints (Bardhan & Ray, 2006). lnedssu
that an individual, who is a rational actor that is influencedrdstrictionsof resource
institutions and rules, will make decisions based on his or her own best interests (Ostrom, 1990
The iational choice theory assumes thatitiividual has perfect information and unlimited
computing capability. However, Ostrom bel.
opti mal design is not avail aBl). ©stromassumesr e
bounded rationaliffyas adriving force of individual behawor. According to this theoryan
individuald s ¢ Is anflueneed by four internal variables: &pectedcosts, 2)expected
benefits, 3)discount rates, and 4)nternal norms (Ostrom, 1990). Although this broad
conceptim of rationality can be a useful tool to studgividual behavioy it poses difficulty
since it depends on the explicit assumption that i n d ichoicalisiaféct@dsby shared
norms of behavior in a society or community (SteR8ling, & Edwards, 200). Why is this
assumptiorof bounded rationalitproblematic? There are two reasons. The first reason is that
the CPRs theory considers an aeteorld relation 8 asubjectobject modelThis meanghat
an individual isaloneand tries to live in avorld onehas to manipulate and where cooperation

will only happen to thextentthatit fits with the egocentric calculus utility. The second reason

3 Bounded rationalitymplies that the individual behavior or action and the valuechaattributes to
that bénavior or action is affected by the context of complex and uncertain situéitnss,Rdling, &
Edwards, 2000)
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is that this theory undermindéserole of an entity in the social worlgrescribing anormative
context for a actorthat aimsat seting norms for an action (Habermas, 1997).

The second assumption of the theory is a single resource unit in a resource system. Thi
assumption has led to a problem in methodology. Generally, a resource system produce
multiple units of producs. Therefore, it is unrealistic to assume that a user will make use of a
resourcesystenfor only one purpose. For example, a user can cut timber not only for fuelwood
but also for clearing the land for grazing cattle (Edwards & Steins, 1998; Selsky & Creahan,
1996). Moreover, different groups of users could also use the same resource Gysteiaus
purposes, which can affetieactivities of others (Steins et al., 2000). Although supposing that
aresource system produces only one unit of product, for instance, water in an irrigation system
there is still a chance that different sociaups of users hawariousclaims over the resource
as well as potentially different usés water like domestic or drinking water. As a result, it
turnsoutthatthis single unit of produads very complicatedvith multiple uss (MeinzenDick
& Bakker, 1999).

The third assumption is that outcomes of resource management slepehé predefined
principles.Ostromintroducedhose predefined princigeandother scholarfurther developd
them According to Steins et al. (2000), there are three problderived from using those
principles to assess the outcomes of resource management. First, relying on those principle
makes CPRs theory ignore the context atal f
different levels of institutiom The largebody of CPRs literature considers those contextual
factors as an excuse for degradation of resources. It seems that some researchers do not prov
fuller explanation of how significant the contexts of their studreslthough those factors are
thought b be responsible for determinitiefailure ofthecommon property regime (Edwards
& Steins, 1999). The main underlying reasahy those researchers faib explain the

contextual factorfully is their eagerness to showraschempirical evidence as pakk that
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local people or resource users can manage their resources successfully through those predefin
principles (Steins et al., 2000). The second problem is relatia tendency of considering
those principles as a general blueprint for succe€& managementt is a risk since those
principles may lead to successfiPR management one situation, but they do not necessarily
lead to success in other situations. Moreover, an analyst may construct and interpret categorie
differently from the others in CPR managemenihere may also be a tendency that the
researchers put the same weigheach principle and overlook other factors that are not listed

in those principles. Lalst, it is problematic to use those prescriptive principles as a guideline
to determinghe success or failure of a resource management regime. The reason istsimilar
that ofthe second problem mentioned above. Different analysts or stakeholders may define
success or failure differently. Moreover, stakeholders may inevitably establish normative
criteria for assessing outcomes from those principles. As a result, those criteria will divert
attention of stakeholders from construction of CPR manageamehprocesesthat collective

action can develop (Steins et al., 2000).

The fourth assumption is relatedth® social learning process. Ostrg@000)assumes that
resource users are rational and argues that natural resource institutions evolvehiesnat
learning processrhus,this view combines an aspect of rational choice with communicative
planning theories and implies some unfolding and intentionally positive adaptation through trial
and error tacreateprogressivelymoreeffective and efficientristitutions, whichs refered to
as a pr ocogganzatimd @sterldm al so cl aims that o]
cooperation facilitated with enforcement will weed draitional egotist® resulting in an
evolutionary projection of collectivaction and therefore increasing efficiency of institutional
arrangements. This view assumes ghammunity is isolated, homogeneous, and sisiaéd,
andthe eight principlesare designed based on those assumptiblusvever,a community is

rarely isolaéd and heterogeneous although in the real woddmmunity can be smadiized
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(Saunders, 2014)New institutional economidsasi ns pi red it f@PRs, andthe n o
alternative fithicko theory of CPRs that d:
community is homogenous. The lattkeoryassumes that resource users do not always decide
based on rationgy. Their decision is influenced byany other factors like political and social
factors (Saunders, 2014).
2) Approachesto ResourceManagement

Unlike the conventional CPRs thedhat was developeflom thework of Hardin (1968)
and supported by the studigisGordon (1954) and Scott$55), which mentions thahere are
two appoaches in resource management, thatpissatization and centralization in the
contemporary CPRs theory, themea wide range of approachiesresource managemeiihe
approaches in contemporary CPRs theogjuithe some approaches such @smanagement
and CBNRM.Although those approachese based on theamecontemporary CPRs theory,
their main focuseandcharacteristics cavary from one to another. One cannot reject that those
approacheaim at achieving onservation and povertgduction andhave valued the roles of
local people. However, ttulfill their objectivesin conservation and poverty reductjadhose
approaches hawfferentmethodsandgive differentpriorities totheir objectivesit should be
notedthat some aspects of those approaches might be the same despite the plifteites
giveneach objectiveespeciallythebenefit sharing typology. Since many approaches are based
on the contemporary CPRs theory, only the most poppfaoaches will be descriddere.

CBNRM is considered one of the most popular approachekabla¢endevelopedy using
the contemporary CPRs theoiyhe contemporary CPRs theory inspi@BNRM becauset
hasa close alignment with popular narratsvzef democracy and participation that value local
peopl edbs roles and knowledge for natur al
aims at achieving both conservation and poverty reduction simultaneously (more details of

CBNRM will be described in theext section).
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Co-management is another popular approach that uses the contemporary CPRs theory as o
of its foundatios. Comanagement refers to a share of responsibility and power between local
people and the government (Berkes, George, & Pre$f91). Singleton (1998) defines-co
management in a much deeper sense than this. He defines it as the term describing a governatr
system that combindscal/decentralized decisiemaking and accountability with government
control. Ideally, it combines theistrengtls and mitigate their weakness (Singleton, 1998).
Compaedto CBNRM, comanagement has different degre
and knowledge in natural resource management depending on typeshahagement. There
are seveiypes of cemanagement (Sen & Nielsen, 1996). Each kind ehemagement has its
level of local participation in natural resource management. Below is the description of each
typeof comanagement.

1 Instructive cemanagement: Characterized bByminimum exchangef government
officials and local people, meaning that the former makes a decision and informs the
latter of the decision through dialogue facilitation.

1 Constructive cananagement: Describes the situatamerealthough the government
reserves a largeea for consensus with local people, the government is still a decision
maker.

1 Cooperative cananagement: Describes the situatihere local people and the
government treat each other equally.

1 Advisory cemanagement: Describes the situatidrerelocal peple give advice to the
government, and the government is one who considers or apprdeesion.

1 Informative cemanagement: Describes the situatwimerethe government delegates
the power to local people. At the same time, local peopledaies andesponsibilities

to inform the government of their decisgn
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1 Instrumental ceananagement: Describes the situatwinerel o c a | peopl eo:
implement the measures decided by the government. Therefore, there is no institutiona
reform.

1 Empowerment cananagement: Describes the situatisherelocal people and the
government have equal rights to define management objectivesgahering
knowledge for decisioimaking. This kind of conanagement is a learning process for

all the stakeholders involved.

2.2 Community -Based Natural Resource Management
(CBNRM)

2.2.1Concept of CBNRM

Natural resource management is considered a wise means to use andtiotdetreas of
fauna and flora. Moreover, it is a loigrm action plan for natural resource conservatia su
as water and land quality fifr bothpresent and future generatiqi@himire & Pimbert, 2000;
Rudqui st , Falter, Ber k hu yls®ane d@apprdscmveherns 2 0
derived from the participatory theory. This theory claims that to gemeatural resources
successfullyrequiregparticipation from local people and other stakeholders, and laws (Murray
& Marmorek, 2003)These factorarenecessary for providing rights and delegating powers to
local people to manage resources (Jones, 200&yefore, it is considered that the concept of
CBNRM is a partner with natural resource management in terms tairalde development
practices The main objectives of CBNRM are both to conserve natural resources and to
improve the livelihood of local people (Engel & Korf, 2005; Kellert, Mehta, Ebbin, &
Lichtenfeld, 2000; Mehta & Heinen, 2001; Western & Wright, 1994).

The concept of CBNRM has become the most vital rural development policy in the context
of developing countries (Menon, Singh,Shah 2007). The governments in South Asia and

Southeast Asia, Latin America, and Africa have adopted and implecheGBNRM in
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different ways. Ayents that initiate CBNRM implementation include NGOs, national
government, and international institutions (Kelkral., 2000). Moreover, it has beemadived

in individual programs such as irrigation system and wildlife management orsecitr
programs such as watershed and rural livelihood developtdsoally, those programs are
supportedvith a statutory backing an anad-hoc manner via state agencies or NGOs and with
or without support from donors (Menon et al., 2007). Sometimea) fmeople also implement

CBNRM without guidance from external agencies (Wood, 2008).

2.2.2Definitions of CBNRM

There are many terms related to CBMRncluding community fishery, communiyased
coastal resource management, community forestrymnasagement, collective resource
management, community resource management, and comrpuoiécted area (Ken, 2005)
Recently used terms include decentralinetural resource management (Ramakrishnan et al.,
2002) and democratic decentralization of natural resources (Ribot, 2002). Those terms and the
definitions are used and based on different contexts and locations. Theegi@usways to
define CBNRM. el ow are CBNRMO6s definitions that
scholars, and researchers.

TheWorld Bank defines CBNRM aan approach whetecal people take responsibility to
manage natural resources in a defined area with monitoringassistance from technical
experts. Their participation can enhance environai@md economic benefits (World Bank,
2006). DANIDA defines CBNRM as a natural resourcen@@nagement approach. Similar to
the World Bank, it stresses the importance of extestakeholders. It states that to develop a
process of natural resource management with local people successfully, CBNRM should
involve both negotiated terms and conditions between two or more stakeholders (DANIDA,

2007).
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Different from the World Bankand DANIDA, Child and Lyman (2005), Menon et al.
(2007), and Nhantumbo, Norfolk, and Pereira (2003) seem to exclude the roles of externa
stakeholders. Menon et al. (2007) define CBNRM aguation where locgleople participate
in natural resource managent in their local area in some manner. Likewise, Child and Lyman
(2005) define CBNRM as an approach relying on the roles of local people in resource
identification, technology selection and adaptation, development prioritization, and
implementation of ranagement practiceblhantumbo, Norfolk, and Pereira (2003) refer
CBNRM asa process of decentralization which ambgiving local institutionsboth rights and
decision making to control resources.

Unlike the institutions and researchengntionedabove Schmink (1999) seems to focus
not only on resource conservation and livelihood enhancement, but also equity in society.
CBNRM is defined as a kind of project aimiagaccomplisings oci al equi ty by
participation in natural resourceanagement.

Overall, CBNRM may be defined differently. However, its general aim is to conserve the
natural resource and increase livelihoods of local people through their participation in

resource management with or without help from osit@keholders

2.2.3Emergence of CBNRM

CBNRM has become one of the wkliown approaches in natural resource management in
the last two decades (Neth, 2008). Academically, CBNRM is ornbeobther approaches
derived from the second school of thought of GRReory, which is an alternative tbe
management oprivatization and centralizationrHowever, major discourses directly and
indirectly support that CBNRM emerged as a result of lived experiences as well as a paradign
shift.

The major academic disarse erarging in the 1980s highlightke limitation of the post

colonial state in environmental managemevitich contributeso the emergence of CBNRM.
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This discoure blameddeologies of politics and colonial and pastionial development that
focus onindustrial needs and commercial prioritization, making environmental policies exclude
local people from natural resource management (Gadgil & Guha, 1992; Shankari, 1991). The
central focus bthis discourse is theritical role of local people in naturegdsource management
(Menon et al., 2007).

Unlike the firstdiscourse focusing on the pasilonial state in environmental management,
another discourse leading to the emergence of CBNRM emphasizes on manners of developme
planning and how localpeapld s r ol es ar e iscoulse,sgme sclyolard stresk n
tha development planning ignoréise voice and knowledge of local people andspagre
attentionto development planners (Chambers, Pacey, & Thrupp, 1989; Thompson & Scoones,
1994) Thosescholars clainthat failures of many development programs, projects, and policies,
particularly in agriculture and rural development, are a result of using excessive technocratic
centralized, and bureaucratic approaches (Menon et al.,.200dinbersakes a stand in this
discourse. He focuses threvitality of participatory techniques like rapid rural appra{8iRA)
and participatory rural appraisgRA). Those techniques are considered the mbgnghich
local people can voice their concern and ne&tis discourse does not reject the importance
of external support in terms of expertise, funds, and policies for development. However, it
insteadfocuses on changing the process of development to give more ardrpérticipation
to local people (Menoat al., 2007).

The third discourse is traditional knowledge discourse. Going beyond the critique of
development planning, as its name suggests, it focusetheoimportance of traditional
knowledge in developmerih the 1980s, there was a significant number of publications seeking
to underlinghe cultural embeddedness of local knowledge, indigenmusaditional systems
as well as environmental soundness (Shankari, 19%allknowledge practiced Hpcal

peoples considered an alternative to disastrous modern technology like large dam construction
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In the 1990s, there were two congresses on traditional sciences and technologies tt
acknowledge and highlight the vitality of nddestern scientific heritage (Menonad., 2007).

ASmal |l i's beaut i f ul oOisamathér diacpyrse lpteditoatiaditional e c
knowledge. It highlights failures of development process in terms of its unsustainability and
i nequity to match | o barmlbgy. poenakp teahrivlegien ecaogisallyw i t
economically, and socially more viable, this discourse values the need to develop innovative
technol ogies by blending modern scientifioc
et al., 1989) Although it s not necessily a part ofa broadercritique aimed at limiting
devel opment rationalism and cul tur al pl ur
with this critique. The main point of this critiquetigat the modern state goverrisdexcessie
centralization has hindered cultural plurality and cultures of local people (Chatterjee, 1998;
Ostrom, 1990). Works of social anthropologists highlighting the emergemamofmunity as
well as community development focuses on not only the importaficeommunity
development but alssnamore extensivp r ocess of | ocal peopl eobs
Moreover, other works of ecological philosophigarticularthat by Schumacherwhose
influential work istitled i s ma | | i, & e adua thedimpbreance of community
(Menon et al., 2007).

Partly, CBNRM has emerged from a paradigm shift called the flux of nature. This paradigm
shift promoes a new thought on how species, particularly husnare related to the
environment. It clansthat participation in natural resource management is a feasible and vital
endeavor. It believes that hunsearea part of the landscape, and it is most suitable for local
people to participate in managing ecology (Berkes, 2004; Callicott, 2003). This paradigm sh
hasled to more effodin incorporating of local people in natural resource management than
that in excluding therbecause ofvhat happened in the past (Agrawal & Gibson, 1999; Leach

et al., 1999). Moreover, political ecology and ecological economy also contribute to the
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emergence of CBNRM. According to Berkes (2004), these approaches also developec
gradually from the paradigm shmentioned abovelrhese approaches show a convergence of
knowledge in scientific, traditional, and indigenous aspects from social and physical sciences
(Burns, Audouin, & Weaver, 2006). In most cases, these approachiesplemented due to
disparitiesbetween natural resource management and society, which is considered a root caus

of natural resource degradation (Thrupp, 1993).

2.2.4Critique of CBNRM

Despite its popularity imecentdecades, CBNRM fasanany serious critiques. Generally,
there are thre main critiques for communigriven developmenparticulaty for the case of
CBNRM. Those critiques include design, confeartd implementation of communityriven
development.

The first critiqueconcernsi ¢ o mmitywo Many scholarsndeedregarda community as a
rational and economic space that is important for culture and history in recent developmen
practices. Howevemany mediating factors have been poorly understotiteiformation ofa
community like caste, race, class, and gender. In temtelevelopment practicessommunity
isasmall, locally located, autonomqusnd harmonious formation of society although there are
many internal differences in its history and culture as well as in the ways the government
influences its social relatiostructures (Agrawal & Ostrom, 2001; Baviskar, 2002; Mosse,
2004; Mosse & Sivan, 2003; Sundar, 20@&I)hough the notion oEommunity is a way to give
aprivilegetolocalpeopend hi ghl i ght d e therensstillté dorrcerr witto n 6
work related to CBNRM (Menon et al., 2007). Based on the wbN¢éenon et al., (2007jour
points need to be highlighted. The first one is #@mmunity is always envisagedashared
understanding among local people (Agrawal & Gibson, 19gffawal & Ostrom, 2001).
Consequently, differences in internal situationsa@ommunity are ignored (Menon et al.,

2007). Second, deriving from the first point, desjigégng within the same community, the
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exact voices are more from the privileged thamléss privileged. Third, thers insufficient
examinatiorof priorities inacommunity. Finally, it is believed that community has autonomy,
and that management basedlmmcommunity is a solution for government opposition (Menon

et al., 2007). Elite qature, exclusion of women, and marginal classes and castes are also within
the dimension of this critique (Agrawal, 2001; Agrawal & Gibson, 1999; Baland & Platteau,
1996; Harrison, 2002; Manor, 2004; Mollinga, 2002). All the assumptiastioned above

and problems regarding community can be seen in practice in CBNRdifferent levels.
CBNRM isroughly viewed only in a smaficale community and primarily to create a group of
people to manage resources. Commuintyconsidereda user group that invariablizas
government officials as eafficial members such as in the case of Joined Forest Management
(JFM) and Participatory Irrigation ManagemértM) as well aSCBNRM led by NGOs. Less
involvement from the representativeaafommunity in the user group rema due to actualities

and limitation in internal democracesides although participatory methods are used, the
focus on different and competing neéslgnsufficient As a result, taking of different needs of

a communityinto accountand addressing igeitiesis insufficient(Jairath, 1999; Meinzen
Dick, DiGregorio, & McCarthy, 2004; Mosse, 2004).

The second critique of CBNRM is thabre significantt e ve |l opment 6 s hege
and practices limithe success of communiyased developmenDue to this constratna
community faces limitatiosin possibilities of articulating its agendas and maneuverability
(Chatterjee, 1998; Manor, 1999). According to the idea of Foucauldian development,
perception in development imdoubtedly deeplyand frmly rootedin regimes of rationality
acting as a structure of knowledge. Exact patterns of eVestisrical period, and involvement
of agemies can allow this structure of knowledge to occur (Rossi, 200d)s meanghat

developing countries still have some limitaasf practicingcommunitybased development
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that previously used the statentered approaciBesides fdepol i ti cfatsedo
puts a limit on more recent development based on aliteyal paradigm. This kind of critique

iIs used on CBNRM led by the states. For exampkagnificant amount of literature on JFM

and RM in some countries highlighthe limited power of locapeople and the previous state
centeed approach that the government sige solve new problems with environmental
management (Kolavalli, 1995; Sundar, 2001). Moreover, excessiveness of government
intervention restrains bofflarthercollective action, whik is initiated by local people, and old
collective action that the government sigejoint forest programs to hinder collective action.

For instance, Edmunds et al. (2003) state that the autonomy of local people in involvement ir
community forst managem#g inOrisssd ecr eased by their incorp
strategies.

Lasty, CBNRM is criticized forconsiderablgressure from large external agencies as well
as working manner s. For instance, tafbhawget
involved local people in the project &forceful manner (Mosse, 2004, 2005). Similarly, some
villages are selected to implement CBNRM not for the real need to implement but based on

their feasibility for the project (Baviskar, 2002).
2.3 Conservation

2.3.1Direct Indicators of Conservation Outcomes
There are many indicators to measure conservation outcomes derived from any project o
program. Thosdlirect indicators depend on types of resources under conservation. For
example, if the resource is fetethe density dforest can be used to measureithpactof a
program or project on conservationtiére are certain species of fishery resources, an increase
in the numbethose species can be used to determinéntpactof a program or project on

conservation.

4 Anything thatlimits a new form of democratization to hapg&erguson, 1990)
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Although thosalirectindicators provide a precise estimation ofithpacton conservation,
those indicators can be tirgensuming, technolagally demandingand expensive to conduct.
Moreover, they are highly likely to providemisleadingpicture ofa program or project. The
first reason is environmental factpinscluding climate changen particular For examplethe
level of rain in an area may affectetlensity of forest rather than efforts in conservation.
Therefore, the density of forest to measure conservation outcomes cannot be a good indicato
The second reason is related to leakage and spillover effects. It is claimed that conservation c
forestin one area can stimulate conservation deforestatiohsomewhere else (Sohngen,
Mendelsohn, & Sedjo, 1999). According to Wear and Murray (2004), 43% reduction of public
timber harvesis affected by the public forest conservation of American and Camaeligonal
forest production and market would be replaced by increasing the harvest of timber in the
private timberlands ithe Pacific Northwest and other places in the United States of America
and Canada. Similarly, it is found that around 20% of tiepland enrolled in Conservation

Reserve Program was replaced by cropland expansion in somewhere else (Wu, 2000).

2.3.2Indirect Indicators of Conservation Outcomes
Besides real indicators, numerous studies ather indirect indicators and proxids
measire the impact o program or project on conservation.
1) Attitude
Attitude is the most populaproxy to estimate conservation outcomes as well as other
environmentally friendly behaviorTheoretically, attitudeis used to predictindividual
behavior Two famaus theoriedocuson attitudeand their potential impact on behavior. Those

theories includehe Theory of Reasoned Action (TRA) atloe Theory of Planned Behavior

5 This phenomenon is referredasspillover effects.
% This phenomenon is referredasleakage effects.
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(TPB).” Numerous studies ashose theories to predict behavior rangirmrbehavior of the
public to that of a specific group of people like farmarkcal people.

TRA is the first theory used to predict attitu@ading to a specifimdividual behavior,
proposed by Icek Ajzen and Martin Fishbein in 1980. TPB is #éneion of TRA that was
developed by Icek Ajzen in 1985. These two theories assume that an individual is rational anc
makesa decision based on the information he or she knows. However, TRA is different from
TPB in the sense that it assumes thditvidual behavioiis under total volitional control. Unlike
TRA, TPB does not assume tlradividual behaviors under total volitional control. It includes
perceived behavioral control as a determinanthefintention of a specific behaviaf an
individual (Madden, Ellen, & Ajzen, 1992)This meanghat an individual sometimes cannot
have total control of volition under some circumstances.

It is worth mentioning that a specific attitude may lead to a difféygeat ofbehavior since
there may be other fagtor variables interacting with the effect of belief or attitude, resulting
in a different behaviorThis is supported by the claim made by Fishbein and Ajzen that we
cannot expect that generdtitude would always lead to a specifigpe ofbehavior (Fishbein
& Ajzen, 1975). There are many studies on relati@tween environmental attitudend
environmentally friendly behavioilhosestudies usedeneral attitudeto predict a specific
kind of environmentally friendly behavior, that is, enovimental concern. However, thiesund
that there is a weak Isgionship between general attitudend environmental concern. For
instance, it is indicated in the literature relatedetoycling that relevant attitude recycling
has a consistent relatiaship to recycling behavior. bwever, general attitudewards the
environment desnot have consistent relatisimpto recycling behavior (Schultz, Oskamp, &

Mainieri, 1995).

" Theserefer to the perception of peopsé how difficult or easyit is to perform a specific behavior
(Ajzen, 1991)
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Therefore, it can & concluded that using attituds a proxy to evaluate ti@pact of any
project or program on conservation outcomes may naffb@ent enough. Attitudeshould
only be considered inpsitnot outcome. Behaviormay be considered a better proxy for
conservation outcomes. The reason is that inferring from thesei¢l, behavior is the result
of attitude, meaning that behavior should regarded a®utcomeof attitude. To achieve
satisfactory results or outcomes, most of programs or projectatainangng! o c a | peo,|
belief or attitude since they expect tlcaanging belief or attitude will automatically change
peopl ebs behavior. However, as menacessaniln e d
influence behaviorMany other factors can come in between belief or atstadd behavior.
Therefae, changingoelief or attitude of local peoplemay not result in changing behavior.
What a program or projeageally wans is behavior changenot attitude change per.se
Therefore, behavior should be considered abetioxy for measuring outcomes than attitude.

2) Behavior

Despite many studies oattituded and general environmentally friendly behavior like
recycling and environmental farming practices, there are not many studies on behavior toward
natural resoues conservation. There are even fewer studies tledialsvior as a proxy to
measure conservation outcomes from programs or profesintield & Namara, 200Xor a
notable exception

Different programs or projects aiatachievng different consrvation outcomes depending
on objectives and contexts of their implementation. For example, CBNRM in forest resources
aimsatchangng! o c a l peopl ebs behavior toward for
CBNRM in fishery resources aimat changng | oc a l peopl eds behav
equipment usage and fishing effort. In the context of CBNRM in theaf&d.one of its main
aims is to make all local fishewobey the state fishery laws by not using illegal fishing

equipment, not fishing inside ceervation areas, and cutting inundated forests for commercial
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uses. In addition, it aineinvolving more people in conservation related activities like planting
inundated forests and reporting any illegal fishingh® governmentfficials so that natu
resourcesspecifically fishery resource conditigren be improved.

Since one othemain objectives of CBNRM in the TSdreais to conserve fishery resousce
by reducing illegal fishing, this chapter, Chapter 2, focusasly on compliance beker
towards natural resources. Heuter, the development of compliance behavior models is
reviewed.

Becker (1968) developké first formal model ofompliarceor neoclassical deterrence. His
pure deterrence model was developedetlasn the assumption that n@ompliant and
compliantbehaviorarederived from the calculation of costs and gains wdedingto comply
or not comply with rules or regulation$his meanghat an individual is not compliant with
rules or regulations wheahe expected utility from nenompliant activities exceeds the utility
from compliant activities. Therefore, the only policy mechanism for improving compliance is
a threat of sanction (Becker, 1968).

However, this model is criticized due to two sigraht shortcomings. The first shortcoming
is that there is no available evidence supporting the mdtelreason ithatis not always the
case thaunderexpected penalty will result ia high degree of nemompliance behavior.
Second, it is not feasibléor policy prescriptionsin most casesthat more inpw for
enforcement and higher penalties are enough to counteract the difference lieégasmfrom
compliancebehaviorandthat fromnon-compliance behavior (Sutinen & Kuperan, 1999). In
fishery caes, according to Furlong (1991) and Sutinen, Gauvin, and Gordon (1989), there is
below 1%chanceof illegal fishes being caught and oftehe chance isear or at zero percent.
However, penalties are not large enough. For instance, the gross pfiaigraht violators in
fishery ground of the northeast USA was around 15,000 US dollars pétdvver, he total

amount of illegal earning was 225,000 US dollars in 1987. When caught and sanctioned for
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their violations, they had to pay from 3,000 toQl&) US dollars$o the authority. In most fishery
casestheretends to be a similar pattern of potential gross profit from violation relative to the
certainty and severitgf sanctionSutinen, Rieser, & Gauvin, 1990). Moreover, generaliyh
penalties ee not feasible in the real world. Courts have no willingnegxtessivelysanction
the violator. However, courts are likely to impose sanctions fitting the violations, which are
measured by illegal money gained or harms caused to soCiefgequently, sanctions of
fishing rules or regulations will not be high and according to a framework of basic deterrence,
it is not high enough for combatting illegal fishing (Sutinen & Kuperan, 1999). However, it
turns out that although thereaweaknasin law enforcemenof illegal fishers, 50%to 90%
of fisheis usually comply with rules and regulations in fishing (Sutinen et al., 1989, 1990).
From the descriptioabove it is clear that its insufficientto determine the level of rule or
regultion compliance among fislenased on the degree of sancsion punishment as well
as their cost and benefit calculation from illegal fish®gtinen and Kuperan (1999) claim that
fishers complying with rules and regulations do so because of theisneatb the right thing.
They are obliged to f ol | owaluasMsralbbligationisverg i r
common in society, and it tends to beessentiamotivation to explain whya largeportion of
fishers complywith rules and regulans. Consequentlyntrinsic motivation and morality of
fishers shouldbeincorporaté into the basic deterrent model.
There are two kinds of intrinsic motivatiohy an internal obligation to follow what is right
or wrong based dg)amintrimsicobligaton to fellew lsggéimaterauthority
like police oraboss although the individual has to do something that contsddsctnterest
(Tyler, 2006). There are four sets of characteristics of the authority related to legitimacy or
intrinsic motivation according tthe literatureon complianceThe first set of characteristics is
theout comeds effectiveness, i nv ad beacmeyed Bnol w |

how better off fisheycan be. The second set is relateth&process of autharation It focuses
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on whetheior notthere is a justice distribution of outcome among affected people in terms of
costsand benefd. The third set ishe efficiencyof the processvolving efficiency and speed
that people perceiva responsef authority to problems. The fourth set is procedural justice
involvingthef ai r ness of t h eof peoaptefama contegobpeople whe are me r
affected by the process (Sutinen & Kuperan, 199%)e second and fourth sebf
characteristics are still a topic of debate. Psychological theories of leadershibéinathoice
theoryclaim that legitimacy is basedainly on the ability otheauthority to providefavorable
outcome for peoplevhenpeople perceive that outcome is positive for them. Different from
those theories, Tyler (2006) argues that procedural justice matters more than the favorabl
outcome. According to Tyler (2006) people will obey rules or regulations more if they
perceive thaprocedures used by the authordine fair. Therefore, the mositrucial factor in
promotng legitimacy is procedural justice whikeless important one ithe efficiency of the
process, and the least important onafsvorable outcome.

In terms of morality, although contemporary economics does not account much for morality
of behavior, research in sociology and psychology considers it important to exgiewior.
It is hypothesized that compliance with rules and regulations is relataditon d i v i d u ¢
internal capacities and external influences of the environmenthamatocess of socialization
is the linkage between society and individuals. pswpdologcal theories mainly explain how
the process of socialization work with compliance behavior. Those theories include cognitive
and social learning (Sutinen & Kuperan, 1999).

Cognitive learning theory emphasizasdividual and stages of moral déepment.
Therefore, its key determinants are personal morality as well as stages of moral devélopment
It is hypothesized that moral development has a direct linkat#hdency to followtherules

or regulations. Whether or not personal morality sugparies or regulations, education that

8 There are three different lels of moral development. The first one is-pomventional; the second
one is conventional; and the thindeis postconventionalKohlberg, 1969, 1982).
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provides information to people can induce desirable behavior in society (Fishbein & Ajzen,
1975). Social learning theory pays attention to the conditioning impact of the environment. Key
determinants of compliance kmhor depend on howignificant the social influences the
individual encounters and opinion from peene There are two basic perspectives on
compliance behavior in the sociology literature: normative and instrumental. The normative
perspective focusesnowhat the individual considers fair and moral rather than their self
interest.Theindividual will likely obey rules or regulations as long as he/she thinks that rules
and regulations are consistent and appropriate with his internalized norms. Théreforain
determinants of compliance behavior are appropriateness and fairness of rules and regulation
In terms ofthei nstrument al perspective, similar
individual response to changes in tangible, immedietentvesandpenaltiesassociated with

an actand motivationHence, the main determinants of compliance behavior in this perspective
are certainty and severity of sanctions (Sutinen & Kuperan, 1999).

Besides intrinsic motivation and morality, extrinsmtivation is another determinant of
compliance behavior. Social influence is considered extrinsic motivation, and social reputation
has been regarded as a motivation that is important for compliance behavior. According to
Sutinen and Kuperan (1999), tkes a close linkage between morality and social influence.
The standard that the individual uses to judge his or her behavior is also used to judge anothe
in society. Hence, his or her principles for jedgent area foundation for the social influence
that he or she exercises. The stronger the social influence is, the more widespread morz:
obligation is among fisher Social influence has an important role in social exchange. It is
found that the more necompliant people in the community there are, trmertheir peer
groups and community are not compliant (Geerken & Gove, 1975; Vogel, 1974; Witte &
Woodbury, 1985). In addition, the more prevalent compliance behavior of people in the

community is, the more forceful sedhforcement is practiced in the comnity, which is just
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like the casevith sakuraebi in Japanherringroe in Alaska, Oregon, San Francisco and British
Columbia, Bay, and American lobster in Maine and Massachusetts (Sutinen & Kuperan, 1999).
This meanghat the more compliant people in the community there are, the more the rest of
people in the communitigave an incentive to comply with rules or regulations (Runge, 1982,

1986).

2.4 Poverty Reduction

Two types of measurementan be used to measuiiee poverty or welfare level of an
individual or household: nematerial and materiaNorn-material measurementsfer to any
factor that affects human satisfaction and happirgssontrastmaterial measurements refer
to anytype ofmeasurement using economic criteria like income and consunf@tiewwe &

Gaag, 1990)

Since the scope of th@esentesearchas well as onef CBNRM6 s o0 b jinghe fT$Lv e s
areain Cambodia is to reducmaterial poverty, only economic welfare or poverty will be
discussed.

Generally,economic welfare indicasgd he countryo6s economi c We
to levelsof equality and prosperitgf living standard in an economy. There are various types
of indicatorsused as measurements for economic welfare such as dpossstic product
(GDP), literacy rates, and levelf pollution (Pettinger, 2008)In terms of houd®old leve|
economic welfare refers tthat utility function that is considered a wddking indexthat
increases as more services and goods are cons(@Ghedwe & Gaag, 1990)Based on
dynamic and static perspectives, economic welfare is a combination of economic security
(dynamic perspective) with current level of material comfort (static perspecBveadly
speaking economic welfarencludesnot onlyaspect®f income but alsoaspect®f economic
security determined partly by wealth and living standards that have a strong connection with

consumptionMatthew, 2011)
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Measuring welfare level will be easier if it is measured in terms of material or economic
indicatorsrather than nomnaterial ones that argsually subjective(Glewwe & Gaag, 1990)
Generally, there are seven proposed indicators for economic welfare measurement as well &
definitions of poverty. Those indicators include income per capita, total household
consumption consumption per capita, food consumption per capita, food ratio, calories,
medical data, and basic nsedll seven indicators have different usage and limitations. Based
on the objective of CBNRNmplementation in the TSL arem poverty redun, which aims
at increasing consumption arttle income of local people, only two indicators should be
considered fomeasuring the effeaf CBNRM on poverty reduction, that is, income and
consumption. However, since there are some fluctuations imdgishcome between rainy and
dry seasors consumption is the most appropriate indicator to measureffdxt of CBNRM

in thepresentesearch.

2.4.1Income per Capita

Total income andghcome per capitasuallyareused to determine a welfare ley&lewwe
& Gaag, 1990)It is used to assesdise welfare levels of households that have more than one
source of incoméMatthew, 2011) Despite itgpopularity, income per capita is criticized for
two crucialreasons. Firstheoreticallyincome of people or households in developing coest
variesfrom one year to anothegspeciallyincome fromagriculture Based on the permanent
income hypothesis proposedbByedman (2008xnd common sense, people or households may
hawe some savings in an abundant year so that they can use them in a lean year. Therefore,
income level in a given year is unliketyo correspond to theas hou
indicated by their consumption. Moreover, although using income per @pitawelfare

indicatormay be less problematiit the case of developing countriescaus@ot many of them

9 During the rainy season, fistserannot fish reguidy due to strong wind and rain, making théshing
income in the rainy season lower than that of the dry season.
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are selfemployed it is more serious for the case of developed counfGdswwe & Gaag,

1990)

2.4.2Household Consumption

Theoretically, total hosehold consumption is a good indicator for measuring welfare
(Glewwe & Gaag, 1990)However,there are stiltwo problems. The first problem the
adjustment of welfare for various household consumptions. The seconknprad the
horizontal timethat defirespoverty.Total household consumptiorap exaggeratthewelfare
level of large householdsince the morenembersthey have the more goods and service
consumptiorthathouseholds consum@&o solve thisproblem, consumption per capita may be
agood indicator, but it still mderestimatethewelfare level of large househasldrhe reason is
that it ignores the joint-consumption possibility and benefits of econesnof scale in
consumption. Household equivalence scale consumption can solve tlegrpoblexaggeration
and underestimation df ar ge h o us e h o.lltgwes lowee Welglas t@ any extiae |
member ina householdespecially childrenwhen dividing values of household consumption
by household size. To deal with horizontal tirtes systematiampactfrom seasonal patterns,
which can bederived from any economic activities thakeless tharoneyear, a substantial

amount oflong termdata is required to measure pové@fewwe & Gaag, 1990)

2.5 Debates orthe Impact of CBNRM on Conservation and
Poverty Reduction
There are three distinct kinds of debates onitffgactof CBNRM on conservation and
poverty reduction. The first one is solely on whether CBN&dv contribute to conservation.
The second one is on whether it cantcibute to poverty reductionh€last one is onvhether
CBNRM can achievbeoth conservation apoverty reductiorHeranafter,each kind of debate

will be described
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2.5.1Impact of CBNRM on Conservation

The main idea that CBNRM can contribute to conservation is derived from collective action
theory. Itstatesthat under appropriate conditions, &geople can manage resources much
better than the government (Child, 2004). Local peapteoncer@d more about sustainable
use of resources than private management institutions or centralized government. They ar
more capable of effective resource rmgement based on their local or traditional practices
(Leach et al., 1999 'sing, Brosius & Zerner, 1999; Twyman, 2000). Moreover, one of CBNRM
assumptions is that spirit of ownership and development of positive astibvdards resource
management of l@t people will be cultivated whehey participate in resource management
and obtain economic benefits from it (Leach et al., 1999; Tsing et al., 1999; Twyman, 2000).

However, some scholars argue that CBNRM as well as other peaqtiered approaches
cannot conserve resources successfully. One of their main points of argument is that thos
approachesncluding CBNRM focus on people at the expense of natural resources. Therefore,
they undermine the goal of strict conservation awlasre there are sérictions such asn
human visitationand use (Locke & Dearden, 2005; Oates, 1999). Furthermore, CBNRM
assumes that local pele will havea positive attitudetowards conservation when they can
derive economic benefits from their participation and conservafitis meanshat economic
benefits are very important to work as a motivation or incentive for local people to conserve
resources. Howevem reality, t is challengingfor this assumption to work. Although local
people can get economic benefits, they are so insignificant for their livelihoods (Twyman,
2000) Consequently, local people may still have to expksburcesather than consertbem
At the same time, some studies claim that at avélasrethere isa tourism operation, local
people get too few benefitsompaed with foreign companies since they do not have
entrepreneurship and marketing skills and lack capital, (dlgaiwa, 2005). Consequént it

is no doubt that local people will not tend to conserve resources when they cannot get what the

43



have expected doe paidtheir efforts. Another argument that CBNRM cannot achigése
conservation goal is from ecologists. They argue that althoughat alwayshecase, people
usually simplify resources to the detriment of their biodiversity to improve their livelihoods
(Freese, 2012; Robinson, 1998)oreover a project or program that dependn natural
resource use and extractismot fundamatally ecologically sound (Songorwa & Toit, 2007)
Therefore, it iunlikely that conservation can be achieved from projects or programs. Another
argument is related to an indireotpactof those projects or programs. Buffer areas created
from projects orprograms can act as a growing magnet encouragimgatitn to areas
implementing those projects or prograrf®cholte & De Groot, 2010). Additionallythe
establishment of conservation areas from CBNRM caeduce | oc al peorf
resources oincreag their time for collecting resources (Hori, 201Bhe last argument is that
aproject or program faslto link with other powerful external interestsat tend to be a root
cause of conservation problems (Kramer, van Schaik, & Johnson, 1997; Oates, 1999; Terborgt

2004).

2.5.2Impact of CBNRM on Poverty Reduction

There are eight arguments related to theories and sentiments supporting the idea the
CBNRM can contibute to poverty reduction. First, it is a belief that CBNRM safety net
and prepoor approach. igivesprivilege to local people over outsiders by maximizing internal
trade transactions, providing labotensive jobs, and getting more suipin local areas. It can
overcome some problemslated talepending on outsidessich asoss of artisanal occupations
of local people, privatization, enclosure, and outflow of profits and reinvestment outside local
areas.Typically, this argument is useldy some governments in developing countries, for
example, in most African countries, to get rid of debt. Those countries use CBNRM as one of

their national poverty reduction strategies (Blaikie, 2005).
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Second, CBNRM can promote local technology appation, successful usage of
indigenous technical knowledge, and efficient resource use and allocation. The reason is the
specificities of | ocal ecol ogy ~can be ac
agricultural practice, and local farmer netks (Blaikie, 2005).

Third, according to new institutional economics and public choice theory, CBNRM can
contribute to poverty reductiosincethe resource systems that are managed by local people
with clear boundaries will be likely to internalizternalities®. Moreover, it can provide
services to match needs since local people tend to make use of all the infothzdtierision
makersneed toabout resources. It can also make local institutiaosk as solutions to
problems of malfeasancpromde stabilityi n | oc al p e qant el © ddaliwkhe | i
issues of transparency and representation, requiringtdefeee discussion and witnessiaf)
eventgCleaver, 1999; Ribot, 2002).

Fourth, CBNRM will solve open access problems derivech coercive and inadequéte
policed state property regimes. Local people can police efticiently since they are othe
spot and can quickly apprehend rule violatditse local community can secure either their de
facto or de jure tenumgghts and protect their resources (Blaikie, 2005).

Fifth, according to Escobar (2011), CBNRM is perceived fasra of local site resistance
to dehumanizing invasions anchodernkzation Moreover, it can resist colonial and post
col oni al edatiorsstaswelbas fdreep af globalization.

Sixth, a benign cycle of effective participation, empowerment as well as expertise financial
independence, and politically confident development can be derived from CBNRM, denoted as
thein f ul crumr &or c de man g eThis rheRAnshabldcal pe@ple tah xpress

their opinion as well as voice their needs and concerns that are likely to be related to their acce:

O pecisonmak ers pay for their actionsd costs.
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andusagerightsregardingnatural resources. Ensuring access asagderights can asure that
local people haveelativelysecure sources of income for food.

Seventh, CBNRM is viewed as an alternative to failureeofralizationin natural resource
management (Adams & Hulme, 200CBNRM is implemented whdmgh economic costs fo
wildlife protection cannot be borne by the government and when there is disenchantment with
total exclusion ofocal people from conservationfiortress conservation (Ghimire & Pimbert,
2000; Inamdar, Jode, Lindsay, & Cobb, 1999).

Lasty, the ideathat CBNRM can contribute to poverty reduction is derived fitbim
economic theory of property rights and comparative advantages (Murphree, 2009). According
to the economictheory of property rightdpcal people can get financial benefits when they
haveprivate ownership in natural resources (Jones & Murphree, 2004). From the viewpoint of
comparative advantage, local people can earn more financial benefits from {bassth
nature if there are more impressive landssape wildlife species in their lotareas compared
with otherareaqChild, 1996, 2004).

Besides arguments fane impactof CBNRM on poverty reduction, there are arguments
against it. For some scholars, adaption of an existing commb@#tgd institution is no more
than a disturbancef remaining local relations, providing a chance for powerful-seekers.

This chance can be used to reinforce or protect archaic and regfessisef governance, for
example, patriarchy and chieftaincy. Moreover, benefits from reinforcement ardtfmotcan

be only captured by local elites, meaning that the poor or those depending on the resource ir
guestion are dast inthe bottom line to get those benefits (Chatty & Colchester, 2002; Wells,
Ganapin, & Uitto, 2001). As a result, the rich willlpget richer, while the poor will remain

poor or get poorer (e, gMcDermott & Schreckenberg, 2009). Although there is a chance that
there is an equal benefit distribution or no elite capture, those benefits may not be enough t

reduce poverty if a localommunity is overpopulated (Attwell & Cotterill, 2000). Moreover,

46



those benefits may not arrive quickly enough for local people, or it cannot provide a wide range
of incomegenerating as well as labornt ensi ve activities tha
livei hood needs. Sometimes, those economic a
livelihood strategies (Chatty & Colchester, 2002; Wells et al., 2001). Frommardbrnists and
conservationistso6 perspecti vesoblethBdomsiblered a n
as ecological imperatives. The reason is that those people think that CBNRM is an assault o

rational ecologybased conservation (Attwell & Cotterill, 2000).

2.5.3Conservation and Poverty Reduction: Verity or Illusion?

Projects or prograns attempting to assimilate both conservation and poverty reduuhien
been criticized in recent years. In particular, the debate on whether or not CBNRM can achieve
both conservation and poverty reduction is Euestiteration in a more extesive debate
(Holland, 2012). CBNRM s criticized for its lack of clear criteria to assess if it can achieve
both conservation and poverty reduction simultaneously (Western & Wi@®d). While this
debate is increasing rapidly, some scholars like Mb&®8&5) and Stronza (2000) still believe
that CBNRM isvital to achieve both conservation and poverty reduction.

The win-win scenario has commonly become a target by international organizations to
describesimultaneousachievement of conservation apdverty reduction (McShane et al.,
2010). It is not only what CBNRM has promised to achieve, butvaket other projects or
programs like the Millennium Development Goals, the Convention on Biological Diversity,
and the United Nations Development PrograEuropean Commission (UNBEC) Poverty
and Environment Initiative have aimed at (Ambler, 1999; OECD, 1996).N&t}is scenario
become so popular? The main reason is that this scenario appears to be ethical, efficient, ar
hugelymarketable. It is ethicah the sense that it acknowledges both conservation and poverty
reduction. In terms of efficiency, this scenario can create and take advantages from synergie

between local desis and needs, and conservation priorities in regional and global [Elisls
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scenario tends to Heugelymarketable in the sense that it can be used as an approach to get
grants easily (McShane et al., 2010).

As mentioned by Redford, Robinson, and Adams (2@B6&yyin-win scenario is considered
by some scholars as only rbgt, meaninghat it cannot be achieved in the real woklhy is
it only rhetoric?The win-win scenario has raisdte classic problem obeing afjack of all
trades, masterofned ( Robi nson & Re arfdorendostcritZionOsdgrived T h e
from international conser v a indingsaForemere than 2 n c «
years,the win-win scenario seems to be an exceptias opposed ta reality (Christensen,
2004; McShane & Wells, 2004; Robinson, 1993; Sunderland, Ehringhaus, & Campbell, 2008).
It has been a rare case that any project or program can show how natural resources can |
managed in a waywhereby both conservation and poverty reducti@me achieved
simultaneously (Agrawal, 1997; Barrett & Arcese, 1995; Ferraro, 2001; Miller, Minteer, &
Malan, 2011; Redford & Richter, 1999; Wells & McShane, 2004). According to findings of
empirical studies, so fathere have been feinstances wherkcal people conserve resources
when their livelihoods increase (Emerton, 2001; McShane & Wells, 2W0@se than that,
some studieBnd that some local people even invest more in technology or equipment to exploit
the resource when their livelihoods in@gealeading to more resource destruction (Aylward,
2003; Christ, Hillel, Matus, & Sweeting, 2003; Murombedzi, 1999; Smith, Khoa, & Lorenzen,
2005). Another critism is that those projects or programs au internally imposed by
conservation organizatisror local gople buinstead bythe external agenciess/A result, they
just represent agendas as well as the idea of those external agencies (Gockel & Gray, 200¢
The last criticsmis related to a lack of devolved rigtits local people. According t€hapin
(2004), and Kaimowitz and Sheil (2007), local people heengiven little actual control over
and acces$o natural resources from those projects or prograrhgs makesthem have no

incertive to conserve resourcand littlechance to increashdir livelihoods.
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The dusiveness of this scenario stems from tiggion that we have to prioritize one
objective rather than prioritizing two at the same time. However, giving priority to any
objective, conservation or poverty reduction, is a dilemitnia considered as a modern form
of tragedy, which means that the greatest and rmosbling conflicts do not depend on
choosing between good and bad, but between good and oe@erman philosopher Hegel
namestii s modern formoonfofrggedgoa(Brethianj
& West, 2003). Poverty reduction sggnificantsince it is highly related to human rights, the
right to survive and live properly. Therefore, separating poverty reduction from conservation is
a false dichotom (West & Brockington, 2006), tending to leadtte return of the fortress
model (Hutton, Adams, & Murombedzi, 2005). Conservation is very important for people of
not only this generation but also the next generations. Moreover, since thefieodive in
threatened tropical areabeydepend largely on natural resources (Cordeiro et al., 2007; Upton
et al., 2008) Thus, ®sme scholars argue that conservation should be consithensthin goal,
and poverty reduction should be an afterthou§an@erson & Redford, 2004).

To accept the truth thalhe win-win scenario between conservation and poverty reduction
cannot be achieved in the real world, several scholars in conservation and related fields hav
acknowledgd theimportance othe trale-off between the two objectives (Brown, 2004; Faith
& Walker, 2002; McShane & Wells, 2004; Sunderland et al., 2008). However, ,dbdes
have not been many studies abthé tradeoff from any project or program in terms of its
extent or determinantsSo why is it so important to acknowledgbe tradeoff between
conservation and poverty? Before answerihig question, it is worthdiscussingthe core
meaning and types tfladeoffs between conservation and poverty reduction.

The core meaningfa tradeoff is to acknowledge that something will be givenwiple
gaining something in returnit is incurred by different actionsr choices in the domains of

conservation and poverty reduction (McShane et al.,, 20I0¢ tradeoffs between
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conservattn and poverty reductiomre divided into four typesto differentiate various
achievements d project orprogram Those four types dfadeoff are: 1) WinWin, 2) Lose
Win, 3) WinLose, and 4) Loseose (McShane et al., 2010). It can be inferred froavipus
studiesthatthe tradeoff, in particular the second and third typese unavoidable during the
process of project or program implementation, and the first typadagoff only happens in a
particularcase. The fourth type tiie tradeoff is claimed to béhecase ifaproject or program
fails to take any strong stand in either conservation or poverty reduction (McShane et al., 2010)
Why is it so important to acknowleddke tradeoff between onservation and poverty
reduction? There are five reasons. The first and foremost reason is that acknowleddineent of
tradeoff can ensure acknowledgement tbe ultimate impact of a project or program on
conservation and poverty reduction. Distinct eatibn of theimpactof a project or program
on conservation and poverty reduction is highly unlikely to inform stakehadfithe ultimate
impactof a project or program since it does not take into account loses and gains from another
project or programi-or example, although a studgdsthataproject or program has helgto
improve fishery resource conditions and reduce poverty in a community fishemnpbssible
to conclude thaa project or program has successfully achieved both conservatiquoaerty
reduction (winwin scenario) ifthe tradeoff between conservation and poverty reduction has
not been examined.
The second reason is that there@ily limited studies orthe tradeoff between the two in
the literature (except Brown, 200&Garnett, Sayer, & du Toit, 2007; Nelson et al., 2010)
Although there have been many studies focusing onntipact of a project or program on
conservation and poverty reduction separately, those studies did not show how achievement i
conservation of arpject or program affected poverty reduction ande versaor what

determinedhe tradeoff between them.
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The third reason is that acknowledgemertheftradeoff between conservation and poverty
reduction can improve trust in project or program lenpentation. According to McShane et
al. (2010), it is a positive step when thinking and communicating in tertresdafoffs since it
moves beyona win-win scenario thabnly has ahetorical benefit. The rhetorical benefit can
fuel a cycle of optimismrad disenchantmenwhen supposed panaceas fail to fulfiheir
promise (Redford & Adams, 20Q90)herefore, iteducegrust in a project or program over the
long term (McShane et al., 2010).

The fourth reason is thatknowledgment ahe tradeoff between conservation and poverty
reduction can improve the effectiveness of project or program implementation.
Acknowledgment ofthe tradeoff does not imply inaction or paralysis of a project or program
However, itcan invite and promote dialog, creativity, and learning, which can allow more
comprehensive planning and decrettseprobability of disillusionment and disppintment
that is associated with project or program that has mixe@spacs (Hirsch et al., 2011).
Besidesjt can allow for more acknowledgment of conflicting views and interests, facilitating
deliberation and concerted negotiati@nechin et al., 2003

Lasty, acknowledgement othe tradeoff may help progress toward conservation and

poverty reduction. The reason is that it can make stakeholders understand that some loss

inevitable Hence, they will not hetdte to implement a project or progm becauseno

alternative can meet all values and inter@dissch et al., 2011).
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Chapter 3: Methodology

This chaptereviewsthe methodology used in theresentresearchln the first sectionit
describesheresearch area amdtionak for selectinghe sample communitiethat is, Chivieng
and Preak Sromoadbr thepresentesearchin the second section, it descriluizda collection
whichincludesthesampling method, sample size, and data collection tioaise third setion,
it describeghe analytical framework and to®lsed in thgoresentresearchwhichis derived

from theoretical and empirical review.

3.1 Setting ofthe Research Area

There areife provincesdordering TSL In each province, there are ma@BNRM and non
CBNRM-implemented communitiesn the presentesearch, twa@ases otommunities were
selected t@nswerthe research question®ne communityselected for a case stutigs been
implementing CBNRM, which is regarded as a treatmaséin thepresentesearch. The other
is acommunity that has not been implementing CBNRM, which is regarded as a casiol
for the presentesearch. Detailof the treatment and controhseswill be provided in Chapter
4.

Some criteria were used to sdlethe sample communities disregarding geographical
conditionsto answerthe researclquestions Among the four researauestionstwo research
questionsare related to impact evaluation. From the viewpoint of comparison, there should be
two types of sampl community, one of which is for the treatmease(that is,the CBNRM-
implemented community) and the other for the contesle Since there was no baseline data
before CBNRMmplementation in the TSL are@nonCBNRM-implemented communityas
chosen as controlcase In terms ofthe CBNRM-implemented community, theweerethree
criteria to select it. The first critem is the duration of its CBNRM implementation. the
period of CBNRM implementationis too short, theeffect of CBNRM cannot be achieved,

leading to underestimag the effectof CBNRM. Therefore, only communities that have been
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implementing CBNRM since the start @BNRM (in 2006) in the TSL areshould be selected

for consideration. The second criterion isiatess in CBNRM implementatiorhis is
because CBNRMmplemented communities may not yield the inteneléect of CBNRM on

both fishery resource conservation and poverty reduction as it is suggested in theory. The
activeness of those communities depeodgheir activities in fishery resource conservation
and livelihoods like patrollingplanting inundated forestand creating alternative sources of
income. This criterion is based on the assumption that local people will conserve resources a
long as thg can get economic benefits from their conservation. Those economic benefits can
be from alternative livelihood activities like (eco) tourism jobs, acting as a mechanism to
motivate them to conserve resources. The third criterion is whether the sampleratyninas
undergone any changeconservation and livelihoodaster the fishery policy reforms

Chivieng community was selected asaanpleof CBNRM-implemented communeés It is
located in Kors Chivieng commune, Eak Phnom district, BattambangngeoVihree out of
five villages belong toChivieng community namely Preak Toal, Kompong Prohok, and
Ornlong Taour. As of 2014, the totabmber of householdwas 2,300 in Kors Chivieng
commune. These three villagead 1,448 households as of 2014. Theeottwo villages were
Tvang and Kbal Taol, consisting of 852 householdse najority of local people in Kors
Chivieng commune were fisleiSome of themvereengaged in fish trading, aquaculture, and
jobs related to ecotourism.

Tvang and Kbal Taol were implementing CBNRM. However, their management and
duration of CBNRM implementatiowasdifferent from those of Chivieng community. Tvang
used to be under Chivieng community, CBNR&plemented community, butwasseparated
from Chvieng community at the end of 2013. Kbal Taol just started CBNRM in 2014.
Regarding the criterimentioned aboveChivieng community started CBNRM 2006 the

first year for CBNRM implemetation in the TSL ared he community has been recognized as
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the nost active CBNRMimplemented communitiy the TSL arean terms of CBNRMrelated
activities. Moreover, the community has undergone dramatic changes after the fishery policy
reforms. Before the fishery policy reforms, just like most of the communitieg iotktier TSL
areas, local people in Chivieng communigre not engageé much in conservation besides
obeying the state fishery laivsince most parts of the fishing grounds were under commercial
fishing lots, and they had no right to manage resources s#tees. Management was in the
hands of commercial fishing lot owners and government officials. After the fishery policy
reforms, there were no more commercial fishing. IGtsvieng community started CBNRbb

that local people especiallythe members of BNRM?, started becoming involvedin
conservation works like replanting the flooded forests and patrolling. In terms of livedjhood
before the fishery policy reforms at leamethird of local people, who werbetteroff in the
community wereengaged itommercial fishing lotselated activitiesThose activities include
being subleasers or subsubleaseré of the fishing grounds. The rest worked as ifigh
laborers for commercial fishing lot owners, debsers, or sububleasers. After the fishery
pdicy reforms, those people in particuléishing laborerslost their jobs and most of them
became smaltcale fishes. Lasty, Chivieng community had mechanism to motivatiecal
people to conserve resourc&be mechanisiwasecotourismrelatedjobs fromanecotourism

site targeting t@onserveendangeredater birdspecies. Thosecotourismrelated jobs include
cooking, boat operation, provision of accommodation, and selling handicrafofrfagecinth.

Only 3% of the total ppulationwereengagdin those ecotourismelated jobs. This group of

local people were bett@ff membersn the community who could afforid buyspeed boats,

! The state fishery laws in Cambodia were promulgated in 1956 (Darren, 2005). See details of the stat
fishery laws in Chapter 4, SectidiB.

2 CBNRM members are thoseho haveregistered their names with the CBNRM committee laank

fulfilled requirements to be the members such as payiremnual membership fed participating in
CBNRM-related activities

3 Fishess bought a certain fishing ground from commercial fishing lot owners.

4 Other than buying from eomercial fishing lot ownerdishers bought aspecificfishing ground from

the subleasers.

54



owned a house good condibn, or had good skillen cooking Western foodn particular
Moreover, the financial benefits from those jobs were limited and seaddret.could earn
around 100 US dollarduring the peak season that lasted only three months per year from
October to December.

There are countless n@BNRM-implemented communitiea the TSL areaHowever, not
all of them can be considered ascontrol casefor the presentresearch. The appropriate
community should be one without undergoing any dramatic change in terms of both
conservation and livelihood after the fishery policiprens and represent other RGBNRM-
implemented communitiga the TSL arean general.

Preak Sromoach community, located in Kompong Kleang commune, Sourt Nikom district,
Siem Reap province, was chosen as the con&s¢ that is,the nonCBNRM-implemented
community There were 10 villages in Kompong Kleang commune. As of 2014, there were
2,690 households in Kompori§leang commune and56 households in Preak Sromoach
community. Just like Chiveing communityiostlocal people in Preak Sromgacommunity
were fishes. Some of thenwereengaged in fish tradingr aquaculture, and only a few did
farming during the dry season.

In terms of conservation, before the fishery policy reforms, the main role of local people
was b obey the statedhery laws. @Gmmercial fishing lot owners and government officials
were responsible for fishery resource conservation. After the fishery policy reforms, local
people startedbecoming engagd in a conservatiofrelated activity, that is, patrolling
However they were not active and irregularly went patrolling since they were not clearly
assignedo engage irpatrolling, and there was no schedule for their patrolling. Patrolling
dependedotally on volunteerism anthe timing ofa patrol depended on whethéete was an
increase in illegal fishing in their community. In terms of livelihoods, before the fishery policy

reforms, only a few households werkwith commercial fishing lots as sdbasers, sulsub
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leasers, or fishg laborers. Therefore, there were nmany changes before and after the fishery

policy reforms.

3.2 Data Collection

Two main surveys were conductidcollect data for answering the research questions
first survey, which was the preliminary survey, was conducted from March to M&1# 2
and the second survey was conducted during the same period in 2015. Three tools were used
collect data: structured interviewvith local people, key informant interviews, and focus group
discussions (FGDs). There were 471 households for the ogaralble, consisting of 248
households in Preak Sromoach community and 223 households in Chivieng community.

In reality, since everyone in CBNRiWhplemented community is not a CBNRM member,
only CBNRM members were selected for intensaw Chivieng @ommunity, the CBNRM-
implemented community. It is very likely that CBNRM members know quite well the activities
of CBNRM, and theoreticallthe members tend to Ipeoplewho experience airect effect
from CBNRM. Due to the constrdithat some fishargo fishing in the daytime, and other
fishersgo fishing for more than one day (in both sample communities), some of them could not
be interviewed. To solve such problkerthe household members who freqthe went fishng
with them were interviewedonveniencesampling was used to collect data.

Key informant interviews were conductedassess thgeneral situation of fishery resource
conservation and livelihoods in the research akcag.informantavere selected based on their
roles and information in the sample communities. They were village and commune chiefs,
patrollers, members of the CBNRM committee (for Chivieng community), government
officials from FiA from the Ministry of Agriculture Foresir and Fisheries (MAFF) anthe
Mi nistry of Environment ( Mo E) , tafind outNie©®s 6

livelihoods, information and opinios related to CBNRM implementation in Chivieng

56



community. To grasp the general situation, participamt&GDs were fisher who have

different socioeconomic characteristics and use different kinds of fishing equipment

3.3 Analytical Framework and Tools
Based on the theoretical and empirical revédve an analytical framework for thesent
researchwas developedasshown in Figure 3. Additionally, it shows which chapter of the

dissertatiorfocuses onwhich effectof CBNRM.

Intended Effect
Input Intermediate Effect Trade-Off
(Chapter 8)
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S

Figure 3.1: Analytical Framework

Source: Adapted from Glob&nvironment Facility (2000

To make CBNRM contribute to conservation and poverty redudi@gstablishment of
conservation areas, bylaws and internal regulations, patrolling and other conseaelatexh
activities, and a financial mechanissmneeded. However, the inpotentioned abovéwhat
CBNRM gives or invests in order to achieve its objectivesntendedeffec) does not
automatically affect the extent thfeeffectof CBNRM on conservation and poverty reduction.

It depends on characistics of individual households in the CBNRikiplemented community
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as well as what kind of and twlservedoappl iretret e nt
context of community.

Theoretically, CBNRM aimsat achiewng both conservation and pawg reduction
simultaneously. However, many scholars argue that it is rhetaaimctamplishooth objectives
at the same time in the real world (Redford et al., 2006)wanshouldrecognizethat there is
thetradeoff between those objectives (McShane & Wells, 2004)s meanghatto achieve
conservation, we need to give up attaining poverty reduction to some extent. So far, the
principles of Ostrom have been used to assess suitesther conservation or poverty
reduction but not both of them @ne tradeoff between the two objectives. Success in one
objective cannot determine the success of a resource management regime. Hence, it is likel
that using those eight principles to assess only one side of sigoessficientto prove that
a resource management regime is successful. Furthermore, mibst @ivious studies
focused only onhemacro level such aberegional or countrfevel by using secondary data.
Although it is true that we can make a generélizaon f rom t hose studi e
arelikely f r om r es e ar cdrrathestban tha ofclocg peopten whichay not
represent what local people perceilzeo ¢ a | percepionasovsal fothe success of a
project or program becagis can affect their participation and support (Allendorf et al., 2012).
Therefore, it irucialto judge one factor as a determinant of successful resmamcagement
from the perceptiorof local peopleather tharthat of researchers

To fill this gap, thepresentesearchHocuses not onlpn theeffectsof CBNRM on fishery
resource conservation and poverty reduction, but also on determin#mdraideoff between
the two by usinghe perception of local people dhe eight prirciples suggested by Ostrom

(1990). Characteristics of individual households are also taken into account since they coulc

5 SeeAnderson (2012), an@ox, Arnold and Thomas (2010)
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affect how local people perceivbe tradeoff between fishery resource conservation and
poverty reduction.

Thepresentesearch employed quantitative methodarswerthree research questions and
one qualitative method to answer one research question. The statistical software package, Ste
Version 12.1, was used tguantitatively analyzedata. For the first and secondsearch
guestions fADoes Cé&fbcPoM hfa vseh ear yp orseistoiuvrece co
CBNRM have a positiveffecton poverty reductidpd, propensity score matching (PSM) was
used to analyze data.detailed explanation of$M will be providedm Chapter 5For the third
research question AWhat are root causes o0
conservation and presewdeseasch used directed contan? analysis. h e
detailed explanation of directed content gaalwill be provided in Chapter. For the fourth
research questi on A Wiepetcepton & the tiadeff betederfishary n a r
resource conservat i onpreaentdsegich wseitieproportiorealdbdds t | ¢
(PO) model obrdinal logistic regression (OLR) to analyze d#&taletailed explanation dhe

PO moel will be provided in Chapter.8
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Chapter 4: Institutional Management of Tonle Sap Lake
(TSL), Cambodia

The chapter aims to providke essential background of both past and current institutional
management in the TSL area, Cambodia. The reason isithattucial to understand the overall
background offishery resourcananagementn the TSL areabefore answering the main
research quesins.

The currennatural resource managemenfli8L should behistorically understood so that
it is easier tarace back what happened in the past, leadindpgaurrentfishery resource
management, CBNRMHereinaftey institutional managemeraf TSL will be reviewed
Looking throughthe lens of institutional managent,fishery resourcenanagement ifSL
can be divided into four layers of manageméboatal national, regional, and global levels. Each
layer of management will breviewedby comparig the past with theurrent situation. In the

last section, detalbf CBNRM andnonCBNRM-implemented communitiesill be described.

4.1 Historical and Current Fishery Resource Management of
TSL, Cambodia

Before the fishery policy reforms in 20@hd 2012, TSlwas considered a private property
owned by different stakeholders, which ranges from commercial fishing lot owners-to sub
contractorssubsubcontractors, and smalitale fishes. The @mmercial fishing lot system was
introduced by the RGC ithe 1880s during the French colonizatadrCambodia. It lasted for
over 100 years before its total abolishmémbughthe second fishery policy reform 2012
The initial reason for implementirthe commercial fishing lot system in TSkasto generate
revenue for the French colonial administratibhe mmmercial fishing lot systewasmade
by selling licenses to wealthy businessmen and fgfiémol & Sato,2015). Each commercial
fishing lot was geographically located on flooded land that may incluchelated forest areas,

astretch of river, or river beach (Degen & N@®@00).
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The @mmercialfishing lot system was reformed in 1908 to remove all Chinese commercial
fishing lot owners. However, they still dominated the business. Those ChinesesbuomEne
controlled many large and valuable commercial fishing lots between the 1910w 48@0s
(Cooke, 2011). Theynanagecommercial fishing lots in four provincgscluding Kompong
Thom, Siem Reap, Pursat, and Battambang. Following Chinese businessman, Vieamamese
Khmer Muslims ranked the second and third places in owning commercial fishing lot business,
respectively However,Khmer people ranked in the fourthape in the business and did not
earnmuchprofit (Thol & Sato, 2015).

To reiterate, the initial aim of commercial fishing lot syst@asto generate the revenue for
the French colonial administration without considering fishery resource consern/asian
result, there were no strict rules or regulations, and those businessmen tried to maximize the
profits as much as they could withaainsidering conservatioAlthough there was an attempt
to ban fishing during the closed season by the Restigrgrior Louis Paul Luce, it was
ignored. Consequently, it did not have any impact (Cooke, 2011)Fidreh startedo be
concerred with fishery resource conservatioestablishing conservation areas and ratifying
new state fishery lawsn the late 1920sral the early 1930s. Their focus was placed on
protecting inundated forest areas that were important for fish spawning (National Archive of
Cambodia: 4118, 189¢ited in Thol & Sato, 2015).

Conflicts in fishing were not a new problem in the case $.TThey had occurred even
before the introduction dhecommercial fishing lot system in 1908. Those conflicts occurred
between smalscale fishes and fish traders gaining access to a specific fishing ground given
by the government. Those conflicts weodved bytheintervention of the king (Nov & Sengji,
2007). It is worth noting that even before commercial fishing lot system started, even non
Khmer peoplesuch aghe Chineseand Viethnameseould fish inTSL during the open season

by giving tea moneyat local authorities and 10% farroyal levy (Cooke, 2011). After the
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introduction of commercial fishing lot system in 1908, conflicts started to occur between
commercal fishing lot owners and smadktale fisheswhen the former expelled the latter from
specific fishing grounds. The underlying reason is that the French administrators had
mistakenly intuded fishing grounds for smadkale fishes in the boundaries of commercial
fishing lots (National Archive of Cambodia: 9334, 1911 cited in Thol & Satth RMowever,
this could only be solved in 1911 when the contract with those commercial fishing lot owners
ended (Thol & Sato, 2015). Local fissevere encouraged to form fishery associations, and
the first Cambodian Fishery Association was establisimethe 29" of July, 1911 (National
Archive of Cambodia: 9334, 191dited in Thol & Sato, 2015p control commercial fishing
lots (National Archive of Cambodia: 35657, 19tited in Thol & Sato, 2015). In 1918, to
conserve fishery resources, the French administrators introduced a plan to reduce the size
commercial fishing lots. However, this plan couldbéy implemented two years latén,1920,
when the contract withoenmercial fishing lot owners ended. Consequently, conservation areas
appeared in TSlonly after 1920 (Thol & Sato, 2015). More effotb conserve fishery
resources started in the late 1930s by estabtismoreconservation areas and ratification of
statefishery laws and regulations. Commercial fishing lot operation was regblated Royal
Ordinance No. 100. All the five province§TSL had their conservation areasd during that
time, clearing inundated forests was banned (Thol & Sato, 2015).
From the colonial to poshdependence periods (19%970), fishery conflicts and
conservation were managed relatively effectiweith very fewadverseoutcomes. According
to Thol and Sato (2015), although there were tensions between commercial fislowgéos
and local fishes; commercial fising lot owners had rarely violated fishery regulations.
Moreover, they even tried to conserve fishery resources by protecting conservation areas.
The @mmercial fishing lot system was slowly abandodadngthe periodbetweenl970

and1979 due to a civil war and political transition to a communist regime, thaeikhmer
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Rouge regimeFishing wasstrictly banned since not many effortsfishing were needed to
supply fish for top ranking leaders and expor€hina during that time. AfteheKhmer Rough
regime ended, by the early 1980sh were abundantenabling even traditional fishing
equipmentto catchenough fi sh for supporting | ocal
Fishery resource managementdi ng t he Peopl ebds RepubIB9 c o
was significantly transformed. It was managed collectively by Krom Sasalidrity groups)

from 1981 to 198y7in particular These groups had to pay fees to PRK in the form of salted or
dried fish to different PRK departments and army units (Jones & Sok, 2015).

To improve conservation and generate revenue for the governKremh, Samakiwas
abolished, and commercial fishing lot system came to operation in 1987. Initially, there were
over two million hectares of water for commercial fishing lots via public bidding. However, the
number of water areas allocated to commercial fishing lots decreased to a little over one millior
hectares in 2000 (Department of Fisheries, 1989). Besideg s@me elements in the former
state fishery laws, the new state fishery laws in 1987 introduced some new aspects like dividing
fishing and equipment into different types: small, medium, and large (commercial fishing)
(Thol & Sato, 2015). Unfortunately, sia 1987 there had been tensions between comaherci
fishing lot owners and smadicale fishes although they were not so serious. Until the early
2000s, the tensions reached an alarming level. Those terssmsefrom encroachment of
commercial fishery lobwnersinto the fishing grouds for smaltscale fishes (Chiepg 2003).

The @mmercial fishing lot system camedoend in 2012. Until 2013 there were at least
516 CBNRM-implemented communitie;n Cambodia,of which 360were registeredvith
MAFF and228 of them were located in the TSL floodplain. It should bechtttat there were
two subsequent fishery policy reforms. The first occurred in 2001 when around 56% of
commercial fishing lot areagere reduced and given to smadlale fishes. The last reorm was

in 2012, calledthe deep fishery policy reform (Thol & Sato, 2015). All the remaining
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commercial fishing lots were abolished. Some parts of former commercial fishing lots became
public conservation areaand some becae fishing grounds for smadicale fishes. It seems

that there are many reasons behlhmhbolishment of commercial fishing lot system. From the
political viewpoint, the abolition of commercial fishing lot system was due to the current
governmeni stertion to please people to wihie upcoming electior:romthe economic or
development viewpointhe fishery reformsverea part ofa movement tancreasehe use of
necliberal economic development mechanisms in Cambdtiey may have intendetb help
Cambodia achievMlillennium Development Goals in 2018 cluding poverty reduction and
environmental sustainabilittfdones & Sok, 2015)rom the social viewpoint, it happened
because of increasing violence between commeishahfy lot owners andmallscale fishes,

little revenuefor the RGC, and persestice of poverty in the TSL aréahol & Sato, 205).
4.2 Institutional Management of TSL, Cambodia

4.2.1Institutional Management of TSL at the Local Level

Before and after the fishery policy reforitise current situation), there are three main actors
whoenga@ in or affect TSL management at the local levdiose actors includecal people,
NGOs, and middleménlt should be made clear that there were some CBNRMemented
communitiesbefore the fishery policy reforms. However, the number of those communities
was not high compad to that after the fishery policy reform$he CBNRM-implemented
communitiesestablished before the fishery policy reforwere initiated by NGOs rather than
the government. The role of those communities during that time was to cooperate with NGOs
that advocatetbr thecancellation othecommercial fishing lot system. After the fishery policy
reforms, the role of CBNRMnplemented communities changed from azhay of commercial

f i s hi abplitidnto fiskedy resource conservation and poverty reduction (Kurien, 2017).

! There are two kinds of microfinance sectors in the @84a formal and informal (most of the cases
are middlemen). Howevetheinformal sector is moreommonthanthe formal sector since itloes not
require many procedures and collateral.
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Before the fishery policy reform#ie mainroles of domestic and internatiofdGOswere
to advocatefor the abolition of the commercialfishing lot system and test CBNRM by
establishingCBNRM-implemented communitie® discoverif CBNRM could work in the
context of fishery resource management in Cambodia. After the fishery policy retbans,
main roles of NGOs somehow shifted from advigafor the cancellation of commercial
fishing lots toadvocatingfor more bargaining powdor CBNRM-implemented communities
to have more rights in fishery resource management pmodide financial support for
conservation. Some NGOs suchtlasFisheries Action Coalition Team antthe International
Union for Conservation of Nature (IUCN) have also exparitiet roles. They haveecome
involved in evaluating changes in governability and analy#iegoles of different actors in
somecommunity fisheriesn the TSLarea(Mak, 2011).

Roles of middlemen did not change much before and after the fishery policy reforms. Those
middlemen hve acted as fish buyers alo@n providersto fishes. Before the fishery policy
reforms, middlemen could provide loans to 4edsers or sububleasers to buy specific
fishing grounds from commercial lots owners or invest in their fishing equipmente\éow
after the end of commercial fishing lot system, this role automatically disappeared. Before and
after the fishery policy reforms, mosttbie smalscale fisheshaved e pended on mi
money to invest in new fishing equipment or repair thedredtisting fishing equipment. The

price of fish depends totally on middlemen.

4.2 .2Institutional Management of TSL at the National Level
In terms of the national levebeforethe first fishery policyreform, MAFFhad aleading
role in managing TSL. Durinthat time, fishery resource management in Tils equated to
overall management in the T@keaincluding areas for agriculture. UnddAFF, FiA played
a critical rolein managng fishery resources in the TS3lrea Fishery resource management was

divided into three main areas: commercial fishing lots, open access, and conservation area
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(Johnstoneet al., 2013). It should be highlighted that FIA managed both marine and inland
fisheries However,management in the TSareamade FiA play a vital role in Cadmodian
econony. FIA was so powerful becaa without its approval, using tHESL areafor any
purpose would be considered illegal. FiA had full authority to stop all insée TSL area
(Mak, 2011). During that time, the TSlreawasrecognizeds a space for commercialization
since most of the fishing grousdereprivatized to commercial fishing lot owners.

However, after the fishery policy refornthe power of FiA as well as MAIF weregreatly
reduced. FiA has a mandate to manage only fishery resources, and fishery resource managem:
in the TSLareahas no longer been equatedtte overallmanagement of TSL. Other existing
and newly created government institutidhsve startedbecomingmore involved in TSL
management (Mak, 2011).

Among those institutionghe Tonle Sap Basin Authority (TSBA)s the most powerful
since it plays a direct role as a headquarter of the RGC by doing research, monitoring, an
giving feedbacko the RGC. Moreover, according taub-decreeof the RGC, TSBAalsohas
themandate to work with other stakeholders eithiéhiww the government institutions or NGOs
concerning activities related to management, conservation, and shbigt@ieaelopment in the
TSL area(RGC, 2008). Inferred from thgub-decreg every action made in tHESL areais
under control of TSBA, and those activities need its approval. TSBA created Tonle Sap inter
ministerial committee to combat illegal fishing by working with each provincial committee

around thel' SL areaJohnstonet al., 2013).

2 Most of the government institutions have been involveéhiémanagementif TSL exceptheMinistry

of Foreign Affairs and International Cooperation (MFAIRGC, 2007)

3 A few newly created governmestave reglced some institutions created by either regional or global
actors.

4 TSBA isa part oftheMinistry of Water Resources and Meteorology (MOWRAM) and utttedirect
guidance of the RGC
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Besides FiA and TBA, theTonle Sap Basin Reserve (TSBR) Secretariat under Cambodia
National Mekong Committee (CNMC) is responsible for coordinating and strengthening
cooperation with all related stakeholders lg@/ernment institutionand local communities
for protectionof Tonle Sap Biosphere Resehamd sustainable management (RGC, 2008). It
can be inferred that TSBA and TSBR have to work with other stakeholders from lower to upper
levels to sustain TSL management except the fact that TSBA is under the direct gafdhace
RGC, while TSBR is under CNMC.

The Ministry of Environment (MoE) has to manage all environmental issues affecting the
TSL area conservation, and ecotourism development. Moreover, it has a mandate to manage
inundatedforests and protected asdJones & Sok, 2015). It can be inferred that since
development inthe Mekong Riverwill affect the TSL area and most of ecotourism
development is located in core areas of Tonle Sap Biosphere Reserveydydtaveo work

more closely with TSBR and TSB#han it did before the fishery policy reforms.

4.2.3Institutional Management of TSL at the Regional Level
TheAsian Development Bank (ADB) has playedemsentiatole inthe managemertf the
TSL areasince 1998before the fishery policy reformBeforethe first fishery policy reform,
ADB had arole in providing technical assistance as weltasg as théeading funding agency
in the TSL basin. After the first fishg policy reform, ADB started implementirtge Tonle
Sap Initiative (TSIjin 2002.The TSI aimed at prgpoor sustainable growth aretjuity in
access toatural resource§ " The Tonl e Sap RiAD8Br ratterhpted toi at

institutionalize TSI in the RGC since it was less achyeestablishinghe Tonle Sap Basin

5 Tonle Sap was designated as Biosphere Reserve under the Man spldeBioProgram of United
Nations Educational, Scientific and Cultural Organization (UNESCO) in October 1997 and recognized
bythe RGCin200 A The Tonl e Sap River Initiative, o0 20
® The initiafve has four major projects: Tpnle Sap Environmental Management Proj2xTonle Sap
Sudainable Livelihoods Project, JJowland stabilization Project, and 4)atershed Management
Project, which is still in the pipeline.
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Managenent Organization (TBMO) and integrating it as a parthef Cambodia National
Mekong CommitteeGNMC). However, TBMO was halteehtirelyin 2006 since its plans and
objectives were found in another government instityfi@BA, whichwas also in the procgs
of establisiment(Mak, 2011)

Since CNMC has a direct linkage witie Mekong RiveitCommissiori (MRC) (Mak, 2011)
and every development the Mekong Rivewill affect TSL, MRC shouldalsobe considered
as one othe stakeholders in the region&viel of TSL management. However, it seems that

there is no change in its roles in TSL management after the fishery policy reforms.

4.2.4Institutional Management of TSL at the Global Level
To be engagd in the managemenof the TSL areaglobal actors have rationalized its
engagement for purpose$ conservationspecificallythe global significance of biodiversity
conservation. Those global actors inclUdMESCO and the United Nations Development
Program (UNDP)that haveinfluenced institutionatation of biodiversity including fishery
resouce conservation in the TSL arbgzoning the TSL areento transition, buffer, and core
zonegMak, 2011) Before and after the fishery policy reforms, it seems that there is no change

in their roles to supgrt TSL management.

4.3 State Fishery Laws
Before the fishery policy reforms, the state fishery laws in Cambodia were governed by the
1987 state fishery laws that divide access to fishery resources into two systems: open acce:
and commercial fishing lotSOpen acces was for small and mediuscale fishes, while
commercial fishing lots were fdargescale fishes. Later on, since the two systems created

some confusion ancthaos somemodificationsweremade by dividing users intorée groups:

"MRC was established in 1995 with four countries as its members: Cambodia, Lao, Thailand, and
Vietnam. Its mission is promoting and coordinating sustainable management and development of wate
and related resources for mutual benefit and-beithg of peop in its members count(ivekong River
Commission, n.d.).
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smallscak, mediumscde, and large or industrializestale fishes. Despite thoselaw
amendmerg the state fishery laws during that time stilbstly concentratecbn staterun
fishing. Moreover, it seemthat the state fishery laws had no specific regulations for
commercial fishing lot operation and conservation (Mensher, 2006jesponse to the
shortcoming of the state fishery laws in 1987, MAFF implemented new regulations that
attempted to decreasentiicts between small and mediuscale fishesin 1995.Furthermore

MAFF drafted two fiveyear plans for fishery sector development. It was the first time that
detailedbiological and socioeconomic studies and suggestions for changes in habitat, fishing
practices, and fish population were includedgey 2005).

The latest state fishery laws after the fishery policy reforms were made in 2007. Following
the fishery policy reforms, the current state fishery laws divide TSL into two areas: public
fishing spaces and conservation areas. Public fishing spaces are forscawlfishes.
Conservation areas are for conservation purposes. These conservation areas are divided ir
two main categories: public conservation areas and community fish sanctuafgribe is
managed by government institutions such as FiA, while the latter is managed by local people
Unlike the previous state fishery laws, the current state fishery laws focus more on conservatiol
as well as microeconomics rather than macroeconomitschising on livelihoods. Moreover,
compaedto the previous state fishery laws, the current state fishery laws acknowledge more
roles of local people in fishery resource managemdawever, here is no law without a
loophole. The current state fishegwis have some critical loopholes. For example, there are
overlap territories between public conservation and community fish sanctuary areas, resulting
in unclear responsibility in managemenich ascombating illegal fishingJohnstoneet al.,

2013). Lastsome loopholes in the previous state fishery laws remain in the current ones. One

vital loophole is a matter of property rigtior the CBNRMimplemented communities. There
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is still thenature of de facto open access of resources (Jones & Sok, 2015ngrikanfishes

from theoutside can fish inside the CBNRM fishing grounds without permission.

4.4 CBNRM Implementation in the TSL Area, Cambodia

CBNRM is a strategy that the RGC uses for managing public fishing spaces after
demolishingthe commercial fisiing lot systemn TSL at the local leve(Mak, 2011) In 2006,
there were 175 CBNRNmplemented communities, and it increased to 228 by 2013 in the TSL
floodplains (Jones & Sok, 2015; Mak, 2011k is worth mentioning that one CBNRM
implemented community ight cover more than one village or commune.

Although there is no specific processtandardjuideline for a community to be recognized
as a CBNRMimplemented community (Mak, 2011), an officially recognized CBNRM
implemented community by the RGC ssipposed to haveertain criteria Those criteria
include 1) amap or clear boundarig®) its own conservation area(8) its own bylaws and
internal regulationsand 4)a management committee with support of most of local people.

In terms of boundaries, a CBNRIhplemented community is supposed to have a map or
clear boundaries for dividing it from nearby communities. There igrto-datedataavailable
for how many current CBNRNmplemented communities have both maps and clear
boundariesThere was onlylata in 2006. In 2006, all the CBNRivhplemented communities
in Siem Reap had their boundaries and maps delineated by geographic information syster
(GIS) software and global positioning system (GPS) instruments. For CRINfRMmMerted
communities in Kompong Thom, 78% of them had boundaries, while only 45% of them had
maps. However, most of those in Battambang, Pursat, and Kompong Chhnang did not hawv
boundarie®r maps yet (Hawkes, 2006).

A conservation areawhich is establshed and managed ®ach CBNRMimplemented
community is called a community fshery conservation arealrhe ommunity fishery

conservation areg furtherdivided into three areas: fish sanctuary, protected inundated forest
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areg and planting inundated fa&area. Conservation area® under bylaws of each CBNRM
implemented community. Fiskanctuaes and protected flooded ameare places fofish
spawning.An inundated foresareais a place for local people to replaimundatedtrees. In
some CBNRMimplemented communities, there is an overlap betwbeir conservation area
andthepublic conservation areaanaged by government officials.

Bylaws andinternal regulations are created to manage fishery resources in each GCBNRM
implemented community. Btbylaws and internal regulations are established by not only the
community but also by FiA. To get approval, bylaws and internal regulations have to be basec
on the guideline provided by FIlRGC, 2005) Among CBNRM-implemented communities
there aresome differences in bylaws and internal regulatiodspemnling on their
socioeconomic and geographical conditions

Last, to be officially recognized as a CBNRMplementedcommunity, it has to be
supportedy most local people in the communitysually, local people are enthusiaséibout
implemening CBNRM after the fishery policy reforms. A part of the reason is that they are
convinced that CBNRM implementation may redillegyal fishing in their communities, which
in turn can improve their livelihoods and resource management (Jones & Sok, 2015; Mak,
2011). CBNRM membefave to elect committee members to manage fishery resotihees.
election is held everyive years. Thee who can vote and stand for the election have to be
ordinary members in the CBNRiMhplemented community. Each CBNRiMhplemented
community has dypical structure of management committee: advisor, chief, vice cimef,
patrolling, information extensiomaccounting, and secretarial uniPetails of the structure will

be explained in Section 4.5.1.

8 There are two kinds of CBNRM members: 1) ordinary members and 2) committee members. An
individual can be a CBNRM member only in one CBNRkplemented community. Like in the case

of those standinfpr CBNRM electionto be eligible for an ordinary CBNRM member, he or she has
tobe Khmer, at least 18 years old, and a resident in the community. All types of CBNRM members have
to abide by state fishery laws, bylgwaad internal regulation®GC, 2005) For more details, see Sub
Deaee on Community Fisheries Management 2005.
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Since one CBNRMmplemented community may notcludeone villageor communeto
effectively manage resources CBNRM-implemened communityincluding more than one
village may have a&committeein each village, whicthas the same structure as the structure
mentionedabove The committee in each village is managed by a cooperative chief and sub

cooperative chief

4.5 CBNRM in Chivieng Community
To reiterate, Chivieng community is located in Kors Chivieng commune, Eak Phnom
District, Battambang province. It covers three out of five villages in the commune. Those
villages include Preak Toal, Kompong Prohok, and Ornloaguf, and there were448
households as of 2014. Chivieng community started implementing CBNRM in 2006, which

wasthebeginning year of CBNRM implementation in th&L area

4.5.1Structure of CBNRM Committee

Chivieng community covers three villages, ahére is a CBNRM committee in each
village. TheCBNRM committeeof each village undeChivieng communityhas a common
structure of management committeeluding an advisor, chief, vice chiefand patrolling,
information extension, accounting, and secrataunits Since Chivieng community covers
three villages, there are three CBNRM committees, having the same structure. Below is &
detailed description of each management committee member in each village.

There is one advisor in each villagader Chivieng communityThe advisor is a senior
citizen who has lived in the community for a long time and is more knowledgeable in fishery
resource management than oth&fse advisor is not elected or appointed by local people. He
is a volunteer to ben advisorResponsibility of the advisor is &dviseon how to manage
fishery resources and deal with conflicts.

There is one CBNRM committee chief in each village under Chivieng commiuih@chief

is responsible for: 1) managing all tasks thatratated to CBNRI2) dealing with problems
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or conflicts that arise during working with nearby communities, government officials, or related
stakeholders3) training, disseminating the information that is related to CBNRM activities to
the members, andiking charge of monthly meetings with the memparsd 4) amending
bylaws and internal regulatioris.each village, there is also a vice chief, whesponsibilities
include: 1) perfornmg all the tasks of the chief when he or she is ahsemt 2) helpg the

chief deal with all CBNRMrelatedactivities.

Two members in the patrolling uniégularly patrol in each village undethe Chivieng
community They take tureto go patrolling depending on availability. Those patrollers are
volunteers, and they do not get the salary from the CBNRM committee. However, since there
is support from NGOs, theysually canreceivefood, drink, and other necessatgms for
patrolling activities like gasoline and mosquito s€their patrolling activities are undertaken
throughout the year. However, the frequency of their activities increases deirfigh-
breeding season, that the rainy seasohFurthermore, since it isignificanttime for fish to
breed, the quantity of illegal fishing also increases. Those patrollers always pay attention tc
CBNRM conservation areas, whiggpvernment officialgatrol public conservation areas. It
should be highlighted that those patrollers haweights to arrest illegal fish&rThe right is in
the hands of government officials. When those patrollers encounter any illegal fishing, their job
is to report to government officials.

For the information extension unit in the CBNRM committeeach village there is one
person in charge. However, some local people in each village voluntarily disseminate the
information to othes. The information extension unit regularly dissemisdk® information
regarding fisheryesource management at letgice a year: the beginning of dry and rainy

seasonsGovernment officials are the ones who facilitate it. Information dissemination and

® The rainyseason is also callédlosed fishing seasondom&kinds ofishing equipmenare forbidden
during tha season
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training related to environmental educatamesometimes conducted or facilitated by this unit
when there is suppoitom NGOs.

Regarding the accounting unit, there is one person in clohrgach village Only a few
members in CBNRM pay annual membership #5000 rield® even thoughhey are obliged
to pay membership fees as stated in bylaws and internaktems. Therefore, there were
limited financial sources fahe CBNRM committee. Most financial sources were from NGOs
for patrolling activities and information dissemination. There is one person in the secretarial
unit, whose role is to take minutes and write reports during annul meetings and other EBNRM
related actiities. The reports can be distributed amahg CBNRM committee and other

stakeholdergncluding government officials.

4.5.2Bylaws and Internal Regulations for Fishery Resource
Managementand Financial Sources

Exactly the same as bylaws and internal fapns in other CBNRMmplemented
communities, all of local people who would like to become members of CBNRM have to be at
least 18 years old. Roles include participating in CBNRMted activities like meetisgnd
electiors, obeying the state fishergws, bylaws, and internal regulations, helping to conserve
fishery resources, and reporting any illegal fishing to the CBNRM committee or government
officials. To enroll as a member in Chivieng community, he or she needs to pay 5,000 riels if
he or she i48 years old and 10,000 riels if he or she is older than 18 years old. Moreover, each
member is obliged to pay 3,000 riels annually as a membershigMEabership will be
terminated if they would like to stop being CBNRM members, no longer live in theagoity,
becomehandicappedio not paythe membership fee for two yeaxs, strongly violae bylaws

and internal regulationmore than once

104,000 riels = 1 US dollar (As of 2015)
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Like other CBNRMimplemented communities, Chivieng community established its
conservation areas to conserveportant orendangeredgpecies and increase figields in
general while remaining public conservation arem®under the management gbvernment
officials. To combat illegal fishing as well as protect protected areas, with financial support
from NGOs they have conducted regular patrolling activiti€seir patrolling activities are
more frequent in the rainy season since it is the time when illegal fishing increases. It shoulc
be highlighted that fisherfrom the outside can fish inside the communitgHing ground
according to the state fishery laws, bylawasd internal regulations as long as they inform the
CBNRM committee, make an agreement to obey bylaws and internal regulations, and
financially contributé! to the CBNRM committee. According to theat fishery laws, the
CBNRM committee has a right to terminate their fishing if they violate the state fishery laws
or bylaws and internal regulations and report it to government offitiadlewever, they have
no right to fine or punish those fislseThe CBNRM committee has a right to solve problems
or conflicts related to fishindHowever jf problems or conflicts cannot be solved, cases will be
reported to government officials.

Financial sources are from membership fees, dorstionifines'® from illegal fishing. The
main financial source is normally NGOs. In order to be transparent, all expenses need to b
approved. Ifthe expense is up to 50,000 riels, it needs to be approved by the CBNRM
commi tteeds chief. | f ielshiteneedsxtqpbe mppreved by alluhe t
CBNRM committee members. Last, if the expense is more than 400,000 riels, they need to b
approved by the CBNRM committee members andtbird of regular CBNRMmembers. All

expenses are recorded by the accountmgand reported to regul@BNRM members every

111t dependon bylaws and internal regulation$ each CBNRMimplemented community.

12 However it rarely happens due to bribery between government officials and illegakfisher

13 Fifty percentirom the fine will befor the government, 20%ill be for CBNRM, and 30% will be for
those who most actively participate in CBNR®lated activities
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trimester. All financial resources are used for any work or activities related to fishery resource

management like patrolling.

4.6 Non-CBNRM -Implemented Communitiesin the TSL
Area, Cambodia

Unlike CBNRM-implemented communitieson-CBNRM-implemented communities have
only de facto rights to manage resourcgsme of them may be on the way leconing
CBNRM-implemented communities by haviaglear boundary for resource management and
establishinga conservathn area However,as long as they have not been recognized by the
RGC, they are still considered r@BNRM-implemented communities.

How do those nos€BNRM-implemented communities manage fishery resources? In terms
of resource management, those comitesican be divided into two kinds: passive and active.
Passive nhotCBNRM-implemented communities are those that do not take any action for
resource management, meaning that they do not care about patrolling resources. Therefor
resource management inethcommunities depends totally on government officials. Active
nonCBNRM-implemented communities atbose that have taken actions to manage their
resources with government officials and NGOs by patrolling and planting inundated forests.
Those communitiemay have their bylaws and internal regulations for resource management
without any approval from government officials.

The chapteaimedat providing the essential background of both past and current institutional
management in the TSL areas, Cambodirst, this chaptareviewedhistorical and current
fishery resource managementthe TSL areas. Second,réviewedthe current institutional
management in the TSL areatslifferent levelsincluding local, national, regional, and global
levels. Third, it brieflyreviewedmodificationsto the state fishery laws from the past until the
present. Fourth, this chapt@viewedCBNRM implementation in the TSL area. Fifth, it fully

describe CBNRM implementation in the treatment case, that is, Chivieng community
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i ncluding t he c 0 mmi, tintesn& Gegulat®ris r far cfishary essource y |
management and financial sources. Lastly, itdescribed nonCBNRM-implemented
communitiesin the TSL areas including their progress to become CBNRiglemented

communities and the way they manage fishery resources in their comimomniiglaries
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Chapter 5: Effect of CBNRM on Fishery Resource
Conservation Behavior

This chapter will answethe first research questioi: D o @BNRM havea positiveeffect
on fishery resource conservatibiy using fishery resource conservation behavior of local
peopk as a measuremeRSM will be usedo analyze the datdhis chapter will stanvith the
Introduction which introduceshe background of the research questard will befollowed
by thelmpact Evaluation Methods section. This section will reviewsyi@npact evaluation
particularlythe ones used in crossctional studies. Then, there will thee Data and Method
Analysis section, followed byhe Results and Discussicsection. Lastly, there will béhe

Conclusion section for the chapter

5.1 Introduction

CBNRM has been popularly practiced because it pgeaiio achieve both conservation and
poverty reduction (Taylor, 1998). Notwithstanding its popularity, there are many criticisms of
its assumptions. One of the heavily criticized assumptions is that local people will conserve
their natural resources whemely can obtain economic benefits from them (Leach et al., 1999;
Twyman, 2000). Those benefits generallyderived from activities based on natural resources
such asecotourism Those benefitact as a financial mechanism motivating local people to
conseve their natural resources (Agrawal & Gibson, 1999). However, it is difficult for this
assumption to work in the real world since those benefits are tdoféveal people (Twyman,
2000) and areusually captured by local elites (Chatty & Colchester, 2002 companies
operating ecotourism (Mbaiwa, 2005), making local people less motivated to conserve natura
resources.

Moreover, despite the prevalent belief that logaople have positive attitudewards
resource management when they feel that thexe the resource ownership, some scholars

argue that the feeling of ownership will not work if economic benefits are not significant enough
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to improve livelihoods. Even worse, in some cases, there is no guarantee that local people wil
reduce their resoae exploitation despite gettirgufficient economic benefits from natural
resource management. They may even use those benefits to upgrade their equipment to expl
more resources (e,@ennett et al. 2001

Despite different findings frorthe prevous studiesuch asScholteand De Groot(2010)
and Adhikari, Di Falco,and Lovett (2004) focusing onthe impact of a natural resource
management regime aonservation, most of those studies have two common characteristics.
First, most of thenfocused only on static resourc@articularly forests. Second, there were
some flaws inthe methodology of most of those studies. Some of them used perception
attitudes of local people and remotely sensed imagery to exathmenpact of CBNRM or
similar resource management regimes on conservation (e.g., Glew, Hudson, & Osborne, 201(
Nhantumbo et al., 2003). Theoretically, to sagmeent, perception or attitugef local people
do not automatically affect their behavior towards conservation (Fishb&jnea, 1975) This
meansthat althogh their perception or attitude positive, their behavior iaot necessarily
positive towards conservation. Using remotely sensed imagergadmne tagnore leakage
or spillover effects, leading to un@stimatel or overestimat impact of CBNRM on
conservation (Ewers & Rodrigues, 200B)the case of Cambodia, there are few studidbh®n
effectof CBNRM on fishery resoge conservation in the TSL aregince studies othe effect
of CBNRM on the dynamic resourseare limited and to avoid flaws in methodology (et
previous studies used to stuthe effect of CBNRM onresourceconservationthe present
research is conductexh dynamic resources, that is, fishery resources, anslhedeavior of
local people to masureheeffectof CBNRM implementation ofisheryresourceconservation.

The chapter is arranged as fol8ection 52 describes the detail of methods that are used

for impact evaluation and shows why the methadeappropriate foeansweringhe research
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question.Sectionss.3, 5.4, and 5 focus orthe data and meth@bf the analysis, results and

discussion, and conclusion, respectively.

5.2 Impact Evaluation Methods
PSM is considered to @ ex-posttype of impact evaation. PSM is nothe only type of
impact evaluationlt is worthdescribingthe other typesf impact evaluatiomnd the reasons
why PSMis appropriatefor the presentesearchthat is for studying theeffectof CBNRM on
fishery resource conservatidrehavior Before describingall types of methods foimpact

evaluation, broatlypes of impact evaluation should teviewedfirst.

5.2.1Types of Impact Evaluation

In terms of the quantitative method, there are types of impact evaluation: gost and
ex-ante. Exante impact evaluation ainasmeasuing theintended impact of future projects or
programs on the condition thtte current situation of arareafor evaluationis understood
Moreover, it is likely toinvolve a simulation that is based on assumptions about how the
economy works. This kind of impact evaluation is often based on structural modéks of
economic environmerfacing potential participant§he modelé under | yi ng as s
involve the identification ofthe main economicagents inprogram or projectievelopment to
determine its impactSimply put, themodelsare used to predicthe impact of a project or
program (Khandker, Koolwal, & Samad, 2010a).

Meanwhile, expost impact evaluatn measuretheactual impact received by beneficiaries
that are attributable tiheintervention ofa project or program. This kind of impact evaluation
has immediate benefits and reflects reality. However, it sometimes rhisseschanism that
underlies the impact of a project or program, whidtructural modelsand ex-ante impat
evaluationaim at capturing and which can be vital to understahe effectiveness of a pject
or programin particulay its effectiveness a future settingin addition doing expost impact

evaluation is mah more expensive than doing-amte evaluationThis is because ofts
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requirementor (a) data collection bactual outcomes for participants and fparticipants in a
project or programand(b) data that amompanies social and economic factbetareless likely

to determine the course of intervention (Khandker et al., 2010a).

5.2.2Challengesfor Impact Evaluations

Before describinglifferent methods for expostimpactevablation it is worth noting the
main challengesfor doing expost impact evaluation There are two main challenges:
cownterfactuad and selection biagkhandker et al., 2010ajThese main challenge are
described in detail below.

1) Counterfactuals

To evaluateheimpact of a pract or program correctly, counterfactual reconstruction is a
main challenge for researchers because counterfactuals cannot be observed directly (Ferrar
2009). Counterfactuals refer to what would happen to participants in a project or program if
they did not participate in the project or what would happen to-panticipants if they
participated in a project or program. To evatuahpact, it can be easily calculated by
comparing only the mean difference between treatment and control groups (Li, 2013).
However, it cannot do so because an individual or a household cannot have two simultaneou
existencesThis meansghat an individual or a household cannot be in both treatment and control
groups at the same time. Consequently, it is a challenge to find espapfe counterfactual
for comparison. This challenge can be overcome by comparing the pre afutqgvam
outcomes of participants. Another way to overcome this challenge is to compare what would
have happened to participants had a project or progranexisted. To do so, a proper
comparison grougclose to counterfactual of participanis a project or program is needed

(Khandker et al., 2010a)
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2) Selection Bias
Another ch#lenge for impact evaluatioris selection bias. Unlike doing experimgnin
observational stlies, there is no randomizationhdrefore, there may not be equivalent
distributions of observed and unobserved characteristics of samples, resulting in selection bias
Equation(5.1) bdow presents dasic evaluation problem by comparing outcome®ss
treatment andantrol groups

~

wlw 10 -h (5.1)

where 0is a dummy variable in which 1 is for participantsaiproject or program and 0,
otherwise wis a set of observed characteristicaonfndividual, anindividual householdand
local environment.- is anerror term representing unobserved characteristics affedtifidne
error term will contain variabtethat are correlated wittummyvariabled. Hence, we cannot
measure and account for those unobsenideacteristics in the equati@h 1), leading taan
unobserved selection bia$hat is,c0 ¢ of Ttimplies that there is a violation of onetbe
key assumptions of ordinary l¢agjuares (OLS) in obtaining the unbiased estimatimat is,
independent of repressdrem adisturbance term. The mrrelationbetweerband- will bias
other estimates in the equatjoimcluding the estimation ofprojed or program impact
(Khandker et al., 2010a)

A problem with the above equati¢dl) is that the assignment of treatment is not randomly
selectedresulting in selection Bs. Bias in impact evaluation afroject or program may be
derived from twosources. One sourde due to unobservable characteristics that rare
included in the model or are not ea measure. Those unobservable characteristics may affect
bothdecisonsto participate iraproject or pogram and its outcome. Anoth&surceis due to

differences inthe observable characteristics of samples, that is, lack of common support
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between treatment and control groypavallion, 2001)or the positive probability that the

sample can be in the project or prograr®t at a User 6s Gui de Rel ea:

5.2.3Impact Evaluation Methods in CrossSectional Studies

This subsectiodescribe well-knownmethods that are usually used in impactuationin
crosssectionalstudies including PSM, instrumental variable (IV), regression discontinuity
(RD) design,and pipeline methods.

1) Propensity Score Matching (PSM)
(1) What Does PSM Do?

PSM is used to examinie impact of any project that has no baseline datd when
randomization has not been integrated into the desig¢imegiroject. Moreover, it can help to
construct counterfactua(®osenbaum & Rubinl983)and overcome selection bias that can
occur when usig OLS(Ravallion, 2007) PSM imputes a missing potential outcommarfthe
project for each sample in the control grdlgy using a average outcome of the siarisample
in the treatment grodgSt at a User 0s ,ZOl5) de Rel ease 14

PSM is used to reconstruct the counterfactual by using observed characteristics of the contrc
group thatreas similarto those of the treatment groupb€§ervedcharacteristics ahe control
group have not been affected by theogram or project. @served characteristics of the
treatment group, participants, are matched with those of the large control group, non
participants, who have similar observed characteriskies.mpact ofa program or project is
calculated by comparinthe average differete in outcomes across these two groups. As long
asit assumsthat differences between these two groups are based only on differences in the
observed characteristics and the numbeavailablenon-participants isufficientfor matching

with participantsthe impact ofa program or project can be measihadthough there is no

! The group has not beenarproject.
2 The group has been &project.
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randomizatior{fKhandker et al., 2010aince there ammanydimensionsvherethere are many
observed characteristicBSM uss a single propensity score derived frahe probabilty of
participation that iconditionalon different observed characteristics of both participants and
non-participantyRosenbaum & Rubin, 1983)
(2) PSM in Theory

The approach of PSM is to capturdeliént effects of observed covariatesn participation
in an index or a single propensity score based on a motied pfobability of participation in
the program or projectYthat is conditional on the observed covaridbesr the propensity
scorel0 & 0 1i°Y pI (Khandker et al., 2010apccording toRosenbaum and Rubin
(1983) under certain assumptions matchinglo is the samas matching ot. In order to
maked & the same as matching dn two assumptions need to be m#}: conditional
independencand2) common suppart

The similar index or single propensity score of participants angpaditipants are used to
obtain the impact ofa program or project. &ticipants and noeparticipants without similar
indices or a single propensity score are dropped from compar{gdrandker, Koolwal, &
Samad, 2010bYhe mpact ofaprogram or project is calletietreatment effect. There are two
kinds of treatment effesttheaverage treatment effect (ATE) ati average treatemt effect
on the treated (ATT(Morgan & Winship, 2007)

ATE is defined ashe average effecdbf boththetreament and control grqs if theywere

in aprogram or projectHarder, Stuart, & Anthony, 2010ATE can be written as:

O'YOO®MSY phm O®s phrth (5.2)
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whereOrefers to expectation in populatioY.with value 1 denotes the treatment grpthat
is, those receivinghe impact ofa program or project, andherevalue 0 denotes the control
group, that isthose not receivintheimpact ofa program or project.

ATT is defined asheaverage effect of the treatment groujp Were inaprogram or project
compared with ift were not inaprogram or projecfHarder et al., 2010ATT can be written

as:

5YYOHSY p O®s p8 (5.3)

In order to ensure that a result from\P%& validatedtwo assumptionseed to be tested

conditional independence and common support.
(3) Pros and Cons of PSM

The main prosandcons of PSM depend on the degree to whickeoled characteristics
drive participation ina project or program. PSM may provide a good comparison with
randomized estimation methods if selection bias from unobserved charactareiagligible.
Another advantage of PSM that it does not need a bdse or panel datalthoughthe
observed characteristics that are usedailogit model for calalating propensity scores
(pscores) would have to satisfy the conditional independent assumption {Gi&\)neanshat
those observed characteristics are not affected by patimn (Khandker et al., 2010a)
Moreover, PSM is a serparametric method that imposes fewer constsaom the treatment
model 6s functional f or thedmstnbdtiorfofethe error texrsSsudymp t i
observations are dropped to get common su
likelihood across treatment and control groups, which can decrease bias in metmuring

impact ofaproject or prograniKhandker et al., 2010a
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2) Instrumental Variable (IV) Method

The IV methodis used when there sndogeneity ira project or program placemeni,
individual participaton, or in both This methodnvolvesfinding an instrument variabt&at is
highly correlated witlthe project or program placemeat individual participation. Hwever,
aninstrument variable is not correlated with unobserved characteristics that affect outcomes
ThelV methoduses this extra variablegheinstrument variable, astool to isolate movements
in observable characteristics with the error term, which in turn allows consistent estimation of
coefficiens of the model Instrument variableased inthe IV methodneed to be strong and
easilyfound(Stock & Watson, 1994)

3) RegressionDiscontinuity (RD) Design and Pipeline Methods

Discontinuities and delays in project or program implementatonbe very useful inon
experimentalproject or program evaluation due to eligibility criteria or another exogenous
factor. Assiming that an individual or household is similar to another in observed
characteristicsanindividual or householdbove and below the threshold can be differentiated
in terms ofthe outcomeof the modelHowever, to ensure comparability, samples would have
to be close enough theeligibility cutoff. Moreover, ifanindividual or household ianeligible
targeting rang shows variation in actual takep of a project or program, unobserved
heterogeneity add be a factor that leado selection bias. In that case, both eligible aod
eligible individuals or household that are close to theligibility cutoff would be taken to
compargheaverage impact aproject or program. Thereforée RD desigrmethod issimilar
to thelV methodin the sense that they introduce an exogenous variablly loigielated with
individuals or households participating aproject or programLooking at a narrow band of
units below or above the cutoff point and comparihgit outcomes enaldels to evaluatéhe

impact ofaproject or programThereason is thandividuals or households that are below and
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above the threshold mdye very similar to each othéFhe RD designmethodneed a large
data set to find appropriate samples for makiegmparisor(Khandker et al., 2010a)

The ppeline methodexploits variation inthetiming of project or program implementan,
using as a comparison growop eligible participantgpeople whohawe not participated ia
project or programThe ppelinemethodcan be usedor examplein an infrastructure project
like communication networks or transportation by comparing outcomes for eligible participants
ondifferentsidesocdp r o j e c t boungary wigem itasml@ased in. This method involves
both the RD design and pipeline methods, which could lead to interestingparisos over

time (Khandker et al., 2010a)

5.2.4Which Method to Use?

Eachmethod hasts application in expost impactevaluation, depending on many factors
like time and resource constraiasd the nature @project or program for doing the evaluation
(Khandker et al., 2010a; Rogers, et al., 20Ib)eiteratePSM is useful as a method for impact
evaluation wherparicipants voluntarilyparticipate ina project or programThe IV method
should be used if strong instrument variables carabiyfound. TheRD desigmmethodshould
be used wheaproject or program is made available above or below-aftpint. Thismeans
thatparticipants iraproject or programs are not on voluntagsis Therefore, it needalarge
data set to find appropriate samples for making compargmart fromthe RD designrmethod,
thepipeline methods normally used iran infrastructure project or progracombiredwith the
RD desigmmethod

From the aboveummary description, ¢anbeconclude that PSM isuseful tothe research
objectivefor threereasonsFirsty, between PSM anthe RD designmethod PSM is more
appropriate becaugmrticipaion in CBNRM is voluntaryasthereareno special criteria for
being eligible to become members of CBNRIWe project itself, CBNRM implementation in

theresearcharea, Chivieng community, depended on the intention of most of localeptopl
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establsh and implement it. Secdyd compaed with the pipeline method CBNRM is far
different in terms ofthe inten@d purposes.Thirdly, existingimpact evaluation studiesf o
diversenatural resource management regimes usually used PSMraaé¢kiwodology, making

it easierto makea comparisorbetween resustof the givenresearcland those of other studies

5.3 Data and Method of Analysis

5.3.1Data

Datain the presentesearchwerecollected from two research areaamelythe Chiveing
community implementing CBNRM since 2006, atite Preak Sromoach community not
implementing CBNRM. The first survey was conducted from July to August 2014 to
understandhe general situan of the TSL aredike active and passive CBNRihplemented
communities, stakeholders in fishery resource conservation and poverty reduction, and
challenges in achieving fishery resource conservation and poverty reduction, to find appropriate
research aas foransweringthe researclguestionsand to test the questionnaires. FGDs, key
informants, and household interviswere conducted. The second survey was conducted from
July to August 2015 to collect data for analyses by interviewing households inebetrch
areas. FGDs and key informant interviews were also conducted. Initie@lgample number
of household questionnaire interviews was 500 households. However, because of outliers an
incomplete data, 29 household questionnaire interviews werardést Therefore, the total
sample was 471 households, of which 232 households were from Chivieng community, anc
239 households were from Preak Sromoach community. In both research areas, there are tw
types of fishes. The first type is those who fish Ihoinside and outside the community
boundary. The second type is those whd fanly inside the community boundary.
Acknowledging that local people who depend totally on local resources sespeigence a
greatereffectfrom any change im policy or progam in their community than those who do

not, thepresentresearch examinetthe effectof CBNRM by looking at its overakffect of
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CBNRM on all of fishing households, that is, those who fish inside and outside the community
boundary and those who only fisnside the community, and itsffect on the group of
households depending totally on local reses, that is, those who fistnly inside the
community. In Chivieng community, out of 232 households, there were 156 households fishing
only inside the commmity boundary. In Preak Sromoach community, out of 239 households,
there were 192 households fishing only inside the community boundary.

Fishery resource conservation behavior is the dependent variable in the model. It is measure
by 1) whether a hoesold violated the state fishery laws in terms of type of fishing equipment
2) whethera household violated the state fishery laws in terms of quantity, size, and length of
fishing equipment3) whether they used to go fishing in the conservation a4@ashethera
household harvestddon-Timber Forest ProductNTFP9 for home consumption or sale in
the market and 5) whethela household participated in conservati@bated activities like
planting inundated forestdter a household became CBNRM memfeOne score was given
to each measurement. The score from each measuremestumasedand became a score
index, ranging from O to 5.

The model for conservation behavior in fresentesearch was adopted from Fishbein and
Ajzen (1975), and Sutineand Kuperan (1999). According tbesestudies, there were three
factors affecting conservation behavior of local people inrdsearch areaconsideed as
independent variables in the model: 1) perception of appropriateness of the state fishery law
to fishing, 2) perception of the state fishery laws on fishery resource conservation and poverty
reduction, and 3) social influences includ
fishery laws. Besides variables that could affect conserviaébavior suggested by the studies
mentioned abovyesome household characteristics could affect conservation behavior. Those
are household head (HH) age, HH education level, HH gender, HH primary job, fishing labor

force (number of people engaging in fishiif his or her job is a fisher), aradproduction
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function for fishing (having more than one machinery boat was used as a proxy). These

household characteristics are included in the model as independent variables.

5.3.2Method of Analysis

Based on thefarementioned explanatioof the methods of impact evaluation, PSM was
chosen forthe presentesearch. The outcome of a project or program is fishery resource
conservation behavior. PSM ithe presentresearch imputed potential fishery resource
conservatin behavior of each household in the 1 @BNRM-implemented communityPreak
Sromoach community, by using fishery resource conservation behavior of households that ha
similar characteristics to those in the CBNRplemented community, Chiviermmmunity.

The most accur at e effactanfisharyresource anrisen@tibiNieMNdios
would be a difference in fishery resource conservation behavior of each household before an
after CBNRM implementation. However, since there is neelozs data before CBNRM
implementation, it is impossible to compare fishery resource conservation behavior of
household between before and after CBNRM implementation. Thereforgrésentesearch
used PSM to construct counterfactual outcomes for thasg in Chivieng community by
mimicking what fishery reource conservation behaviortaiuseholds in Chivieng community
would have been if they did not live in Chivieng community but in Preak Sromoach community.
Datawereanalyzedby Stata version 12.1.

According toMaddala (1983)theimpact of any project can be estimated as follows:

wherewis a variable of interesthat is,fishery resource conservation behavior of household

wis a vector of exogenous explanatory vaeabhousehold characteristics) is an indicator

3 It refers to the input thaishes used to increase their catch.
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for treatmenty  p if the households in Chivieng community, ang  mtif thehouseholds
in Preak Sromoach community i [ are unknown parameterand- is the error term,
capturing unobservable factors as well as potential measurement error affgcting
In order to ensure that results from PSM are valid, three assumptions need to hold true. Th
first assumption is that Conditional IndependeAssumption(CIA) must hold true, meaning
that the outcome from a project is independent of participation in the project conditional on a
set of observational variables If CIA does not hold true, PSM should not be used. There are
two inferences from CIA (Smith & ddd, 2005). The first inference is by controlling all the
observational variable®, the observed outcome for the control group is the same as the
counterfactual outcomdor the treatment group. The other inference is that researchers ha
taken into acount all variables influencing potential and assignment outcomes simultaneously,
and selection of variables are based on observable characteristics (Khan, Alam, & Islam, 2012
Technically, there is no direct way to test if CIA holds true or not. Howévespme extent,
CIA can beconsidered tdold true lasedon the theory and previous studiesthe present
research, variables affecting outcome (fishery resource conservation behavior) and treatmer
(living in the CBNRMimplemented community, that i€hivieng community) were based on
theory and previous similar studigsurthermore CIA can be tested by using Rosenbaum
bounds sensitivity analysis (Rosenbaum, 2002). The value of the sensitivity analysis is denote
by G. There is no agreement upon how muwetue of i is acceptable in social science.
However, in most of the studies that used PSM for analysis, the valueas in the range of
1.1 to 2 as in Bertoli and Marchetta (2014) and Clement (2@EDksitivity analysis in té
presentesearchwastese d by using Arboundso command i
The second assumption is balancing properties. This assumption implies that two

households with the same probability to participate in a project or program have an equa

41t refers to the dependent variable of the model.

91



likelihoodto be selected to place in control and treatment groups. Tests of balancing propertie:
are to see whether at each value of pscoftss the same distribution for both the groups.
Pscores are estimated by using a binary choice model. Either prolmiaoy loigistic regression
modelsareused as long as the dependent variable in the model has two values, that is, 0 and
(Rosenbaum & Rubin, 1983 he reasors there is no difference between pscores run by either

of these models. Data are split into dhuapaced intervals of pscores when pscores are
estimated. It implies that within each of these intervals, the mean pscores of each conditioning
variableareequal for both control and treatment groups. The balance of pscores is known as
balancing propers. When pscores for each blalenot different,this meanghat balancing
properties are satisfied (Rosenbaum & Rubin, 1983).

The third assumption is the common support or overlap condition. This assumption implies
that households with the samwwalue have a positive probability of being in the control and
treatment groups (Heckman, Lalonde, & Smith, 1999). This assumption can be checked by
examining a graph of pscores across the control and treatment groups (Rosenbaum & Rubir
1983).

There are various matching criteria used to match participants angarbcipants in PSM.
Matching criteria are used to calculate weight of each set of matched participants and non
participants. Each matching criterion can affiaetestimation of treatmergffect through its
assigned weight (Khandker et al., 2010b). Below is the summary of those matching criteria.

(1) Nearestneighbor matching: It is one of the most popularly used matching criteria in

PSM. By using this matching method, a treatment unit &l matched with its
comparison unit having the closest propensity score. Matching can be made with or
without replacement. Matching with replacement means that the sameanizipants

can be used more than once to match for different participants. &horgs of this
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matching methodire that there is a chance that difference in propensity score for a
treatmentgroup and its closest comparator can be very high, mguitpoor matches.

(2) Radius or aliper matching: This method can solve shortcomings afasneighbor
matching by imposing tolerance on distance (caliper) of the maximum propensity score.
This matching method involves matching with replacement only among pscores in a
certain range. However, by doing so, there can be a chance of sam@ismbathere
may be a larger number of dropped +patticipants.

(3) Interval or stratification matching: This matching method divides common support into
different intervals or strata. Then, it calculathe impact of a program within each
interval. A progam effect within each interval is the mean difference between treated
and nort r eat ed observationsdé outcomes. Th
estimate the overall impact of the program.

(4) Kernel and local linear matching: The methedentioned abow shared a common
shortcoming, that is, there is only a small subset ofpaticipants fall incommon
support and construct counterfactual outcomes for a program. Kernel matching and
local linear matching, a nonparametric matching estimator, solvehiitceming by
usingallthenospar ti ci pantsdé average weight to
other participants. Kernel matching is comparable to regression based on a constan
term, while local linear matching uses a constant anck stop.

(5) Differencein-difference matching: This method allows unobservable characteristics
that have an impact on prograadoption assuming that those characteristics are not
different over time.

According to Becker and Ichino (2002) and Khandker et al. (204®@omparing the result

with different matching methods, the result from PSM can be ensuletobust. Among the

methodsmentioned abovenearesiheighbor with and without replacemekgrnel matching,
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and radius matchingare frequently usedhethods(Becke & Ichino, 2002) Therefore,the

presentesearch uses those methods to estimate the model.
5.4 Results and Discussion

5.4.1Descriptive Statistics and Assumption of PSM
Tables 5.1 and.3 show descriptive statistics of the variables used in the models for all the

fishing households and those fishing only inside the community boundary, respectively.

Table 5.1: Descriptive Statistics of All FishingHouseholds

MeanNumber (Dummy variables)

Type of variable Name of variable PreakSromoach Chivieng
(Control N= 239)| (Treatment N= 232
Dependent Conservation behavior (Scores) 3.07 2.13
Age (Years old) 39.28 40.77
Independent Education ( School year) 2.35 2.1
(Continuous) Fishing laboiforce (Number of 0.72 0.85
people)
Occupation Main 199 196
Secondary 40 36
Gender Male 201 185
Female 38 47
One
machinery 99 99
Production function boat
More than one
machinery 140 133
boat
Perception of state | Positive 236 184
fishery laws on :
Independent fishegresource Negative 3 48
(Dummy: 1/0) conservation
Perception of state | Positive 231 216
fishery laws on -
pover¥y reduction Negative 8 16
Opinion on Obey 233 219
vill agers
to state fishery laws| Disobey 6 13
Opiniononp e e r § Obey 238 219
behavior to state -
fishery laws Disobey 1 13
Perception of Yes 72 66
appropriateness to | No 167 166
the state fishery law

Source: Author (2016)
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Table 5.2: Descriptive Statistics of Households Fishing only inside the Community

Boundary
Mean/Number (Dummy variables)
Type of variable Name of variable PreakSromoach Chivieng
(Control N=192) | (Treatment N=156)
Dependent Conservation behavior (Scores) 3.06 2.01
Age (Years old) 39.84 40.58
Independent Education (School year) 1.81 1.92
(Continuous) Fishing labor force (Number of 0.71 0.84
people)
Occupation Main 192 155
Secondary 0 1
Gend Male 159 128
ender Female 33 28
One
machinery 77 65
Production boat
function More than one
machinery 115 91
boat
Perception of state| Positive 181 133
f!shery laws on Negative 11 23
fishery resource
Independent conservation
(Dummy: 1/0) Perception of state| Positive 183 153
fishery laws on Negative 9 3
poverty reduction
Opinion on Obey 179 155
villager 4 __
towards state Disobey 13 1
fishery laws
Opi ni on ¢ Obey 179 128
behavior towards -
state fishery laws Disobey 13 28
Perception of Yes 134 103
appropriateness to| No 58 53
the state fishery
laws

Source: Author (2016)

Chivieng community was a treatment, and Preak Sromoach community was a control. It
should be noted that the unit @épendent variables in Tables 5.1 an@ &re a set of scores
ranging from 1 to 5. There are two types mdiependent variables in Tables 5.1 arf2t )

continuous and 2) dummy. For the continuous independent variables, the unit of age is year
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old, the uniof education is grades at school, and the urihi@ishing labor force is the number
of people engaggin fishing. The unit of eacllummy independemnariablesis either 1 or 0.

As Tables 5.1 and .2 show, fishery resource conservation behavior of househwids
Chivieng community was one score lower than that of those in Preak Sromoach community,
while the other variables including age, education, fishing labor, occupation, gender, and
production function wre similar. Households in Preak Sromoach community were more
positive than those in Chivieng community in terms of perception of appropriateness of the
state fishery lawdor fishery resource conservation and poverty reduction, opiniothen
behavior of villagers and peers towards the state fishery lawsparagption of appropriateness
of the state fishery laws

Statistically, a binary logistic regression model needs to be run first before running PSM to
get pscores thatreused to test the secoadd third assumptions of PSMables 5.3 and.3
show the results of the binary logistic regression models.

Table 5.3 shows that perception of the state fishery laws on livelihoods, perception of the
state fishery laws on conservation, and percaptioappropriateness of the state fishery laws
are significant factors affecting CBNRM participation of both fishing households fishing only

in the community boundary and those fishing in and outside the community boundary.
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Table 5.3: Binary Logistic Regression Estimation Result of Fishery Resource
Conservation Behavior for All Fishing Households

Numbeab sdgr vat
LR Zh(5)
Prob2= ch.i

Pseu2l=o OR

I ndependent| v&rmeef dbbilce ency St andard |e

Age -0. 96 0.21
Education 0.01 0. 17
Fi shi nfgorlcaeb or 0.16 0.12
Occupati on -1. 34 1.23
Production fu 0.1 0. 2
Per c eopft isothat e 2.96**7 0.61
| awd iovrel i hoods

Perception of 2. 03* 1.11
| aws on conser

Opinion on vi 0. 36 0.7
towards state

Opinion on pe 1.82 1.13
towards state

Per c e pap porno porfi -0.52* 0.21
of state fishe

Constant 0.89 1.25

Note: Significance level: p< 0.10, *p < 0.05, ** p< 0.01

Source: Author (2016)
Table 5.4 shows that perception of the state fishery laws on livelihoods and perception of
appropriatengs of the state fishery laws are significant factors affecting CBNRM participation

of fishing households who fish only in the community boundary.
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Table 5.4: Binary Logistic Regression Estimation Result of Fishery Resource
Conservation Behavior for Households Fishing only inside the Community Boundarn

N

umber

LR 2(hpF

of sab3
52
Prob2= ch.i

Pseu2n OF

I ndependent v &ree fafbil ®i ency St andar d

Age -0. 29 0. 25
Educati on 0. 16 0. 22
Fi shi nfgorlcaeb or 0.16 0.14
Occupation -1..22 1.2
Production fu -0. 015 0. 214
Per c eopktti éofine h e 2. 94** % 0.62
| awd i vel i hood g

Perception of 1.39 1.17
| aws on conser

Opinion on vi 1.58 1.13
behavior towar

| aws

Opinion on pe 1.91 1.23
towards state

Perception on 0. 81**7 0.25
of state fishe

Constant 0. 514 0. 4

Note: Significance level: p < 0.10, *p < 0.05, *** p< 0.01

Source: Author (2016)

error

Common support or overlap assumptions &@\s in Figures 5.1 and 5.2. Both figures

show thattommon support ahe overlap assumption holds trughe reason iboth groups of

households, that is, those in Chivieng communitytande inPreak Sromoach community had

a similar probabilityof beingin either of the two communitseby being equally idtributed

along the propensity score.
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| N Preak Sromoach (Contro) [N Chivieng (Treatment)

Figure 5.1: Pscores of All Fishing Households

Source: Author (2016)

T T T T T
2 4 .6 .8 1
Propensity scores

| I Preak Sromoach (Control) I Chivieng (Treatment) |

o -

Figure 5.2: Pscores ofHouseholds Fishing only inside the Communit8oundary

Source: Author (2016)

5.4.2Empirical Findings and Discussion
1) Empirical Findings
Besides testing common support or ocaerl a
statistically valid, sensitivity analysisasalsotesed to ensure that the results mat violate

CIA. The resub of sensitivity analysis denoted hyare illustrated in Tables 5.5 and 55,
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showing the results of PSM. According to sensitivity analgsisas more than 2, ensuring

that the resultef PSM donot violate CIA.Tables 5.5 and.6 alsoshow the results of A&

from each method namehearesneighborwith and without replacemenkernelmatching,
andradiusmatching. The results from the methods of PSM were similar, indicating that they
are robust. The results from PSM reveal that fishery resource conservation behavior of
households in Preak Sromoach community was two scores higher than those in Chivieng

comnunity. Thisindicates that CBNRM hasregativeeffectonfishery resourceonservation

behavior of households in Chivieng community.

Table 5.5: Impact of CBNRM on Fishery Resource Conservation Behavior of
All Fishing Households

Average
Method treatment effectj Al robust T-statistics P-values
on treated standard error
(ATT)
Without 2.26 0.11 3.64 <0.01
Nearest | replacement
neighbor | With )
replacement 2.28 0.12 5.79 <0.01
Kernel -2.13 0.11 5.87 <0.01
Radius -2.42 0.095 11.66 <0.01
Sensitivity analysis ¢) 2.5

Source: Author (2016)

Table 5.6: Impact of CBNRM on Fishery Resource Conservation Behavior of

Households Fishing only inside the Community Boundary

Average
Method treatment effect Al robust T-statistics P-values
on treated standard error
(ATT)
Without -2.02 0.14 3.71 <0.01
Nearest | replacement
neighbor| With -2.02 0.16 5.63 <0.01
replacement
Kernel -2.012 0.11 5.95 <0.01
Radius -2.05 0.098 11.78 <0.01
Sensitivity analysis ¢) 2.3

Source: Author (2016)
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2) Discussion

According to the results of PSM, there is no differencthéneffectof CBNRM on fishery
resource conservation behavior between all fishing households and households fishing onl
inside the community boundary. Theoretically, CBNRM is expected to make local people
conserve natural resources. However, in the case of Chivieng commUBNRM hasa
negativeeffect on conservation behavior of households. Therefore, two aspects should be
considered texplain the negativeffectof CBNRM in the presentesearch. Those two aspects
include: 1) indirecteffect of CBNRM and 2) main assumptisrof CBNRM. Thee are two
reasons forconsideringthese two aspectdhe first reason i#t is unavoidable that every
management approach can hareindirect effect that can affecthe intendedeffect of its
approach The second reasonasery managememipproach has its own main assumptions in
order to work successfully.

In terms ofthe indirect effect of CBNRM, the previous studies find two common reasons
CBNRM wasunable to achieve conservation objectiVbe first common reasoncludes a
reduction inl o c a l peopl eds anincreag mtinte éor collecing tesourees o
due tothe creation of conservation areas (Hori, 20IB)e second reason tise creation of
buffer areas by CBNRMencourags more migrants to exploit resourcasthe community
(Scholte & De Groot, 2010).his first common reason cannot be the case in the CBNRM
implemented community, that is, Chivieng commuritgri (2015) fndsthat local people in a
CBNRM-implemented communyjtin the TSL areare negativelyféected bytheestablishment
of conservation areas. They need to spend more time going fishing since theyp heke
detours to go fishing as a resulttbé establishment of conservation are@srsequentlythey
areunhappy with CBNRM implementation.a#ever, this scenario did notcurin Chivieng

community. According to FGDs, key informant interviews, and household interviews,
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establishment of conservation areas in Chivieng community did not affect the way local people
go fishing as well as their acxeto NTFPs.

The second common reason, that is, encouraging more migrants to exploit resources in th
community due taéhecreation of buffer areas found by Scholte and De Groot (20&0)be a
reason explaining the negatigecton fishery resoue conservation in Chivieng community.
Local people in Chivieng community were highly likely demotivated to conserve fishery
resources The reason ighey did not gainthe desired benefit from fishery resource
improvement by establishing conservation arpasiolling, and replanting inundated forests.
They had to compete daily in fishing with fise&om theoutside because of its wadlotected
fishery resource#\ccording to household interviews0% of household respondents said that
they were nohappy to see fishefrom theoutside fish in their communityAdditionally, 90%
of household respondents claimed that they were not happy to participate in conservation
related activities like replanting inundated forests or abiding by the state fishexrypécause
the benefits from fishery resource improvement were taken not ortlyosgwho put effort
into fishery resource conservation, but also by outsiders who did not put effocbimserving
fishery resourcesSeventynine percentof household rggondents in Chivieng community
reported that most of fishefishing in Chivieng community were from the outsittowever,
only 45% of household respondents in Preak Sromoach community claimed that not many
fishersfrom theoutside come to fish in their gtomunity. Having many fishesfrom theoutside
to fish in thecommunitymore or less affectethe motivation of local people in Chivieng
community for participating in fishery resource conservat@ated activitiesbecause
outsiders also received benefitsm fishery resource improvement.

In order to sucaadin conservation, CBNRM needs to meet some main assumptions and the
most controversial assumptions of CBNRM are: 1) ownership and participation of local people

in resource management by having rappiate property riglstto exclude outsidergrom
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exploiting resources in the communignd enfore their bylaws and internal regulations
(Murombedzi, 1998)and 2) ability of local people to benefit from alternative sources of income
created by CBNRM without structural exclusion or poor infrastructure (Saunders, Z20&1).
first assumption is related to ownership and participation of local pdbgdquiredocal people

to have property rightto enforce their bylaws and internal regulat@amd exclude outsiders
from exploiting their resourcesNeak enforceability gbroperty righsis likely to be the reason
that demotivates households in Chivieng commugityonserve fishery resources. According
to asubdecree for community fisheries management of Cambodia, access to fishery resource:
is not exclusively fomembers in the community. usiders also have rights to accéss
resources (RGC, 2005). Therefdneuseholds in Chivieng community have no right to restrict
fishers from the outside to fish inside their community boundary. They have to compete daily
in fishing with fishes from the outside. Seenty-nine percent of household respondents
Chivieng conmunity reported that most diefisheisfishing inside their community boundary
were outsiders. The reason fiishers from theoutsices to come to fish inside Chivieng
community isthat there are conservation areas in the community, which leads toespillo
effects of fishery resources to nearby fishing grounds in the commuiitgty percent of
household respondenits the community claimed that they were not happy to participate in
conservatiorrelated activities like replanting inundated forests adialy by the state fishery
laws The reason ibenefits from fishery resource improvement were taken not onthidse

who put effort into fishery resource conservation, but also by outsiders who wereidegs.
Besides naight to exclude the othersaccording to the same sdiecree)ocal peopléhave no
right to punishfishers who do illegal fishing (RGC, 2005Although the sub-decree a
community fisheries management of Cambodia states thatneombers of the CBNRM have
the right to use fishery resources in the CBNRMlemented community they obey bylaws

and internal regulations, local people canmaishthem when they violate tivébylaws and
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internal regulatioa They can only report illegal fishing to the nearest FiA and request FiA
undertake arintervention (RGC, 2005). As a result, local people cannot manage fishery
resources effectively.Ostrom (1990), and Pinkerton and Wa#in (1995) claim that it is
unlikely that conservation goatan beachieved if local people are mgrantedenough property
rights to protect begfits from resourcémprovementderived from their efforts in resource
conservatiorandenforcetheir bylaws and internalegulations tonanage resources

The second assumptionttse ability of local people to benefit from alternative sources of
income created by CBNRM without structural exclusion or poor infrastrudtagourism is
created to erde local people to have alternative sources of income in Chivieng community
However,it does not generate enough financial benefits to local people, which demotivates
them to conserve fishery resourcEBNRM committee membergportedthat only 3% othe
total populatiorat the time of the surveyereengaged in ecotourismnelated jobs like service
provision to tourists in the form of boat operation, cooking, accommodation, and sale of
hyacinthmade handicraft. It is worth mentioning that this groupo#l people weréhe only
betteroff individualsin the community who could afford to buy speed boats, owelbbuild
house,or had good skillsn Western fooctookingin particular Moreover, financial benefits
from those jobs were so limited and seatoAverage monthly income was 100 US dollars
during the peak season that lasted only three months per year from October to Decembe
Uneven and limited financial benefit distribution may have caused househdldseiactant
to abide by the state fishelgws or participate in conservatioelated activities. Some of the
key informants claimed that only a small group of householdswveineengaged in ecotourism
related jobs were willing to reduce their fishing effort either by changing types or redueing t
guantity of fishing equipment during the closed seasobyoparticipaing in planting the
inundated forest. This walBecauseincome from those ecotourisrelated jobswas not

significant for their livelihoods. Additionally, from the structure intervsemith households in
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Chivieng community, 90% of those who did not earcomefrom ecotourisnrelated jols
complained that it was not fair that only a small group of households could earn from
ecotourisrarelated jobs, while they also put their effortarconserving fishery resources.
Similarly, Twyman (2000), Kiss (2004), Mbaiwa (2005), Dahlberg and Burlando (2ip@P) f
that uneven and limited financial benefit distributid@motivatedocal people to conserve
resources. Wors8&ennett et al. (2001)rfd that due to ineffective or lack of alternative sources

of income, some fishewho lived in those communitiasereengaged more in illegal fishing

and even protested agaitisé establishment of marine protected areas.

5.5 Conclusion

It wasfound thatCBNRM hada negativeeffecton fishery resource conservation behavior
of households in the CBNRAnplemented community, Chivieng community. There are three
reasons that may explain the negagffect of CBNRM: 1) more migrants are motivated to
exploit fishery resources in the community dudhe creation of conservation are&j weak
enforceability ofproperty righs to exclude outsiderdrom fishing inside the community
boundary andveak enforceability abylaws and internal regulatiorsnd 3)ineffectiveness of
alternative source of income due to uneven and limited financial distribution.

The presentesearch suggests that local people should be granted more propestinright
terms oftheright toexclude outside from fishing inside the community boundary agewiforce
their bylaws and internal regulation&s a result, local people will not need to shdreir
benefits from their efforts in fishery resource conservation with outsiders who are considered
asfreeriders Lasty, mare support should be given to the existing alternative source of income,
ecotourism, by creating more related jobs and services. Equitg distribution of financial

benefits from existing sources of income should be given special consideration.
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Chapter 6: Effect of CBNRM on Household
Consumption

This chapter wildl ans we r CBNRM haVea positiveefiea s e a
onpoverty reductio dy using per adult equivalent consumption as a measureR&vitwill
be used to analyze dathis chapter will stanvith the Introductionsection, which introduces
thebackground of the research questiéiter this sectionthere will be the Data and Ned
Analysis section, followed by thResults and Discussicsection. Lastly, there will be the

Conclusion section for the chapter.

6.1 Introduction

Besides its promise to achieve conservation, CBNRM is-kvelivn for poverty reduction
of local people. Mny theoriesncluding new institutionabconomics and public choice theory
(see Cleaver, 1999; Rihd002) andthe economic theory of property rightitnd comparative
advantages (see Murphre2009) have supported that CBNRM can contribute to poverty
reduction of local people. According to those theories, CBNRM can help to reduce poverty
when the resource system managed by local people has clearly defined boundaries, which
likely to internalize externalitiesVioreover, local people can meet their owgeds because
they can make their own decisions based on the information about resources (Cleaver, 199¢
Ribot, 2002).The eonomic theory of property rights and comparative advantages support the
idea that CBNRM can contribute to poverty reduction (Mureh2©09). Local people can get
financial benefits from private ownership in natural resource management (Jones & Murphree
2004). From the viewpoint of comparative advantage, local people can earn more financial
benefits frormaturebased tourisnf thereare more impressive landscap@d wildlife species
in their local area compared with other areas (Child, 1996, 2004). Besides the theories
mentioned abovescholars opposing state management regimes like Blaikie (2005) claim that

unlike state managememgimes that usually cause problems related to open access, CBNRM
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can solve such problem$he reason ibcal people can police mosdficiently sincethey are
always orthespot and can quickly realize who rule violators are. Local people can secure their
de facto and de jure rights and protect their resources.

However, some scholars argue that CBNRM cannot contribute to poverty reduction. One
reason, which is used to support their disagreement, is that CBNRM is just a means powerfu
rentseekeraise to reinforce or protect their remaining archaic and regressive governance like
patriarchy and chieftaincy. Additionally, benefits derived from CBNRM can be obtained by
rentseekers or local elites. Therefore, the local poor remain poor, and themahn nech
(Chatty & Colchester, 2002; Wells et al., 2001). Those scholars even argue that althougf
benefits from CBNRM can reach the local poor, those benefits may not arrive fast enough tc
meet their livelihood needs, or those benefits are not as higtoss from laboeintensive
activities (Chatty & Colchester, 2002; Wells et al., 20@Bsidesthosebenefitsmay not be
significant enough to reduce poverty when CBNRM is implemented in overpopulated areas
(Attwell & Cotterill, 2000). In some cases, & difficult for local people to gain benefits from
CBNRM becausesome of CBNRM activities are in conflict with their livelihood strategies
(Chatty & Colchester, 2002; Wells et al., 2001).

Despite many arguments againstiiibonthat CBNRM can conthbiute to poverty reduction,
CBNRM has been widely implementgghrticularly in developing countries aftéefailure of
centralized or privatized resource management. There have been manyssicide$dhikari
(2005) Mohsin,Hasan,andGalib (2009) ard Suid (2013)abouttheimpact of CBNRM on
poverty reduction, but the findings from those studies are mixed. This indicatethehat
contribution of CBNRMo poverty reductioomay depend on the context tifelocationwhere
CBNRM is implemented.Thus it is worth critically analyzing the theories supporting
CBNRM. Five successful case$ resource management by local people in diffesettings

presented by Ostrom (1990) convince scholars and practitioners that local people can manac



resources and imprevivelihoods. Those successful cases include ancient villages of Japan,
forests and meadows of Switzerland, Zanjera irrigaticthe Philippines, and ancient Huerta
irrigationin Spain. According to Araral (2014), those five cases selected by Ostronwaave
common resource characteristics, thaténgsmallscale and stationary resourcas a result,
thoseresource systems and resource units could be easily unitized, quantified, traded, an
feasible to exclude outsidets.addition tathose common resource characteristics, local people

in those cases had some forms of property rights in the sense thatembers could access

to resources, and they could exclude outsidessn accesmg their resources due ttne
feasibility of monitoring and enforcement.

Privatization in TSLcame to its end in 2012 after it failed to contribute tax payserthe
RGC, had no effective upward accountability, and created violent conflicts between
commercial fishing lots owners and local fishe€BNRM implementation in the TSarea
aims at not onlyishery resource conservatibat also poverty reductidor smallscalefishers
in particular However, whether or not CBNRIvhplementation in the TSL arean contribute
to poverty reduction remains ambigudastwo reasons. The first reason is based on Adasal
(2014) criticismon Ostr omods Q@soomiselected lop bne tyee,of resource
characteristis, namelysmallscale and stationarfHowever CBNRM implementation in the
TSL areamay not achieve its objective in poverty reductlmecausdishery resources are
mobile, and TSL is largecale spaming national andregional boundarieshat cannot be
managed easily. Besides challendes tothe nature of TSL, CBNRM implementation may
not achieve its objective$hisis due to failures of the RGC in establisfpeffective alternative
sources of income angrantingproperty righs to local people to enforce their bylaws and
internal regulationsas well as toexclude fishes from the outsidefrom exploiing fishery

resources (Jones & Sok, 2015; Thole & Sato, 2014). It iskmelwn that to manage resources
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and improve livelihoodsuccessfullythe abovementionaaghts are considerettitical factors
(Agrawal & Ostrom, 2001).

To assessf CBNRM implementation in the TSL araga successful in terms of poverty
reduction, lhe presentesearch examingke effectof CBNRM on poverty reduction by using
per adult equivalent consumption @sindicatorof poverty. Thepresentresearch conducted
surveys intwo communities in the TSL aremamely Chivieng communitya(CBNRM-
implemented community) and Preak Sromoach commuratyn@n-CBNRM-implemented
community).

The chapter isrganized as follows. Section26provides a description of data améthod
of analysis. Section.8 presents results and discussion, followed by Se@iérihat is a

conclusion for the chapter.
6.2 Data and Method of Analysis

6.2.1Data

The same dataet from Chapter 5was used to run the modeél model for per adult
equivalent consumption was adoptedirprevious studiethat used it to measutke impact
of CBNRM. The cependent variable in the model is per adult equivalent consumption. It is
calculated by dividing total consumption @householdoy theadult equivalent (AE). Total
consumption include®od and nonfood consumption such as clothes, communicatnoh
utilities. NTFPsarealso includd in total consumption. Those NTFPs include fuelwoods and
wild vegetables from inundated forests. Reasons for including NTFPs in total consumption as
items ae: 1) local people considest NTFPs important sources of foodnd 2) they are
considered a part ofdinery resources in the TSL ardsccordingly, any change in fishery
resource management may affect inundated forests as well as NTFPs. There arepthtee st

calculate NTFP consumption. First, NTFPs are categorized into two types. The first type is

! See Bandyopadhyay and Tembo (2010), and Silva and Mosimane.(2012)
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NTFPs thatiresoldatthe market, and the second type is NTFPs that have potertmismd
atthe market. Next, NTFPs consumptisgalculated for eaclype. For the first type of NTFPs,
the value is calculated by multiplying the quantity (units consumed in each household) with the
retail price at the market. For the second type of NTFPs, the value is calculated by multiplying
the quantityby the next altenative or substituted price of NTFPs. Finally, the total consumption
of NTFPs is calculated by summing all types of NTFP consumption.

To calculate AE, the formula from the Organization for Economicoferation and

Development (OECD) is used. The OBGcale for AE is written as:

00 p ™O p TO h

where0 refers to the number of adults of a household,iand refers to the number
of childrenperhousehold (Haughton & Khandker, 2009).

Factors affecting per adult equivalent consumptimmsideedindependent variables in the
model, are the number of household members residing in the house over the last 12 month
HH age, HH education, and HHender, and interaction terms between HH gender and
educatioA. The number of household members residing in the house over the last 12 months
can affect per adult equivalent consumpbtecausé¢hat the larger the household size, the lower
per adult equivi@nt consumption of a household is. Besides, it is likely that the larger the
household size, the more labor available to extract natural resources for consumption
(Adhikari et al, 2004).In terms of HH age, some studies find that there is a negatpat of
age onderivingbenefits from natural resources (Godoy et al.,1997; Mamo, Sjaastad, & Vedeld,
2007). Therefore, HH age can also affect household consumption of NTFPsh@ffectadult

equivalent consumption of households in tegearch arsaHowever, some studies find that

2 It was included in the model to satisfy balancing proper8es.detadin Section6.2.2.
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HH age can havapositive impact on benefits from natural resourdéss is because HH age

is associated with social capital accumulation and experietiveutilization of local resources
(Adhikari, 2007), leadingto more chancesfor collecting natural resourseand more
consumption. HH education was included in the model since it is generally known that HH
education can affect poverty in terms of income and consumption although its effect is varied
from one study to artber. Moreover, HH gender was included in the model becaassy
studies show thavhen household heads are female, their incanteconsumption is lower

than male household heads (Haughton & Khandker, 2@@éo et al., 2007 In addition to

the statistical reassrexplained in Section .2.2,theinteraction between HH gender and HH
education was included in the modecausen some studies such as Berkes, Gungor, and
Tapsin (2015), HH education has a negative association with poverthebetis a positive

association between HH education and poverty when household heads are female.

6.2.2Method of Analysis
To examinghe effeciof CBNRM on per adult equivalent consumption, PSkéthedetaik
of PSM in Chapteb) was used. According to Maddala (1988 impact of any project or

program can be estimated as folfw

wherewis a variable of interest, that iper adult equivalent consumptio®is a vector of
exogenousexplanatory variables (household characteristics that can influence per adult
equivalent consumptiony). ] is an indicator for treatment)( p if local people live in
Chivieng community, angy  Ttif local peoplelive in Preak Sromoach community)i

are unknown parametersnd- is the error term, capturing unobservable factansipotential

measurement error affecting

111



To validate the results from PSM, three assumptimetuding CIA, balancing properties,
and common support or ovepl@aondition were tested. Initially, independent variables in the
model included the number of household members residing in the house over the last 1:
months, HH age, HH education, and HH gender. Howenkile testing the assumptions, it
was found thatitere were no balancing properties in the model, meaning that the model has to
be respecifed. According to Li (2013), the model BfSMcan be respecifiedby adding higher
order terms arfdr interaction terms between independent variables in the mddein
including the interaction term between HH gender ldhfdeducationthe model could satisfy
balancing properties and meet the assumptions.

As in Chapteb, nearesheighbor with and without replacemekérnel andradiusmatching

methods of PSNvere used to run the model.
6.3 Results and Discussion

6.3.1Descriptive Statisticsand Assumptions of PSM

Descriptive statistics of variables used in the modetsall fishing households, and
householddishing only inside the community boundary are showrmables 6.1 and 6.2,
respectively As Table 61 shows per adult equivalent consumption of all fishing households
in Preak Sromoach communitihé nonCBNRM-implemented commury} was higher than
thatin Chivieng community the CBNRM-implemented communityapproximately 10 US
dollars pemonth. There was no difference in age, education, and household size hibigveen
two communities However, there were more male household head®reak Sromoach

community thanin Chivieng community
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Table 6.1; Descriptive Statistics of All Fishing Households

Mean/Number Minimum Maximum
Variables ControP | Treatmer® | Contol | Treament | Contol| Treament
(239HHs) | (232HHS)
c
§ Per adult equivalent
o consumption 91.21 80.91 22.53 18.5 37758 | 27137
2 (Monthly in US allars)
» LAge(Years old) 39.28 40.77 20 20 77 68
% .
3 Education (EdW) 535 21 0 0 8 12
2| 2 (School year)
28 | € | Household size(Number
< | 8 | of HH members) .15 4.07 1 1 10 11
Q.
3 o Gender Male 201 185
£ 5 | (Geny Female 38 47
9 0 220 204
g Edu*Gen 1 11 36
Notes:

1) Control group or Preak Sromoach community

2) Treatment group or Chivieng community

3) Educationis 0 for no education and 1 for studyiagleast one yeat school.
4) 0 for male and 1 for female aaesigned to indicate Gender

Source: Author (2016)

As Table 6.2 shows per adult equivalent consumption of households fishing only in the
community boundary of Chivieng community wasich higher than thah Preak Sromoach
communityataround22 US dollars per montfihere was no differende age, education, and
household igze between two communitie$lowever,the number of male household heads in

Preak Sromoach community was slightly higher than in Chivieng community.
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Table 6.2: Descriptive Statistics of Households Fishing only inside the Community Boundary

Mean/Number Minimum Maximum
Variable ContolV | Treamen® | Contol | Treament | Contol| Treament
(192HHs) | (156HHSs)
<
§ Per adult equivalent
o consumption 33.95 56.4 12.51 15.57 110 138
2 (Monthly in US abllars)
Age (Years old) 39.84 40.58 20 20 68 77
« | Education (EdW) 181 192 0 0 7 7
=] S (School year)
G | .E | Household size
2| S | (Number of HH 24 |23 1 1 8 8
:,‘)' O | members)
2| . | Gender Male 159 128
— | 5 | (Geny Female 33 28
& 0 171 143
S | Edu*Gen 1 21 13

Notes:

1) Control group or Preak Sromoach community

2) Treatment group or Chivieng community

3) Educationis 0 for no education and 1 for studying one year at school.
4) 0 for male and 1 for female are assigned to indicate Gender.
Source: Author (2016)

Before running PSM, binary logistic regression models nedzetoun to get pscorder
tesing balancingpropertiesand common support or overlap assumptions. Baband 6.4
show the results frorbinary logistic regression of per adult equivaleahsumption for all
fishing householdand that of those fishing only inside the community boundary, respectively.

Table 6.3 showghat household size, age, education, and interaction terms between
education and gender are significant factors afigc€BNRM participationn both fishing
households fishing only in the community boundary and those fishing in and outside the

community boundary. Table 6.4 shows that educatidhasonly significant factor affecting

CBNRM patrticipation of fishing houselds who fish only in the community boundary.
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Table 6.3: Binary Logistic Regression Estimation Result of per Adult Equivalent
Consumption of All Fishing Households

Number of sebdg@ét

LR Z2hH(i5= 43.

Prob2=cth.iO00O0

Pseu2n OR 17
| ndepeardieaml|| eesCeef fi ci eéncyStandard |e
Househmoed s 0. 66** 0.17
Age 0.27* 0. 14
Educati on 0. 54~ 0. 2
Gender -0.16 0. 414
Educatemder 0. 93* 0.54
Constant 1. 03 0. 37

Note: Significance level: p< 0.10, *p< 0.05, ** p< 0.01

Source: Authof2016)

Table 6.4: Binary Logistic RegressionEstimation Result of per Adult Equivalent
Consumption of Households Fishing only inside the Community Boundary

Number of obs
LR Zh(5)
Prob2= ch.i
Pseud=o0 OF

| ndepeardiemt|l eesCeef fi ci encyStandard |e

Househol d Si -0. 038 0. 07
Age -0.16 0. 22
Educati on 0. 48 * 0. 23
Gender 0.52 0. 48
Education * -0. 48 0. 58
Constant 0. 39 0. 4

Note: Significance level: p< 0.10, **p < 0.05, *** p< 0.01

Source: Author (2016)
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Figure 6.1: Pcores of All Fishing Households

Source: Author (2016)
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Propensity scores
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i\.’_

Figure 6.2: Pcores ofHouseholds Fishing only inside the Community Boundary

Source: Author (2016)

11¢



Common supporor overlap assumption are shown in Figures 6.1 and 6.2. They show that
the common supports or overlap assumptions hold true since both gropsseholdsn
Chivieng andPreak Sromoach communities hedimilar probabilityof beingin either of the

commnunitiesby being equally distributed along the propensity score.

6.3.2Empirical Findings and Discusion

1) Effect of CBNRM on per Adult Equivalent Consumption of All
Fishing Households

(1) Empirical Findings

In addition totesting common supports or overlap asptions to ensure that the results
from PSM are statistically valid, sensitivity analyses were tested to ensure that the results dc
not violate CIA.Table6.5 showshe result of sensitivity analysis denoteddbgndthe results
of PSM. According to sensitivity analysiswas?2.4, ensuring that the resalfrom PSM did
not violate CIA.

CBNRM had anegative effecton per adult equivalent consumption of households in
Chivieng community. Tabl&.5 shows the resultsf PSM from nearesteighbor with and
without, kerne| andradius matching methodsThe resultgeveal that per adult equivalent
consumption in Chivieng community was lower than that in Preak Sromoach comnitueity.
numbers in the second column indictiatthe amount of money in US dollars for per adult
equivalent consumption in Chivieng communitjoaerthan in Preak Sromoach communituy.
Per adult equivalent consumption of households in Chivieng communitpwesthan that in
Preak Sromoach commuyiby around30 US dollarsfor nearestneighbor matching with
replacement antly 26 US dollars fornearesteighbor matching without replacement. For
kernel and radius methods, pr adult equivalent consumption of households in Chivieng
community wadower than in Preak Sromoach communitty around26 and15 US dollars,

respectively.



Table 6.5: Impact of CBNRM on per Adult Equivalent Consumption of All Fishing

Households
Average
Method treatment effect stg\rll(;glr)éjsetrror T-statistics P-values
on treated (ATT)

Without -30.23 6.68 528 <0.01
Nearest | replacement
neighbor | With -26.12 7.74 1.68 <0.1

replacement
Kernel -25.63 7.74 2.03 <0.06
Radius -14.68 5.59 6.67 <0.01
Sensitivity analysis ¢) 2.4

Source: Author (2016)

(2) Discussion

Findings in tle presentesearcharecontradicory with those from several previous studies
like Bandyopadhyay and Tembo (2010), and Silva and Mosimane (2012)imchdhat
CBNRM has a positive impact on poverty reduction in terms of household consumption. There
are two reasons fosucha negativeeffect of CBNRM on per adulequivalenthousehold
consumption in thpresentresearchi{see Table 6.5)The first reason igieak enforceability of
property righs to exclude fishes from the outsidefrom fishing in the community anaveak
enforceability obylawsand internal regulation3 he second reasonarineffective alternative
source of incomegeneratedyy CBNRM, ecotourism.

First, local people in Chivieng community, thattise CBNRM-implemented community,
could not gain desired benefits duevigak enforceability oproperty righs despite their efforts
in resource conservation like establishing conservation areas, patrolling, and replanting
inundated forests. They had to compete daily in fishing with fisfrem the outside In
addition, they had no authority to restrict those fishefrom fishing in their community or
punish them if they did illegal fishing. The reason why those fssbigen come to fish inside
Chivieng community is because of its wplbtected fishery resources. Accordindgntausehold

interviews, 79% of household respondents in Chivieng community reported that niost of
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fishersfishing in Chivieng community were from the outsie®weveronly 45% of household
respondents in Preak Sromoach community claimed that not méeysfisom the outside
come to fish in their community. According to Ostrom (1990), local people can manage their
resources successfully only when they have enough propertg,nigtitiding the right to
exclude outsiders or nememberdrom extractng resairces in their community and the right

to enforce laws. The right to exclude outsiders or-m@mbers and punish illegal fisksas
considered a vital mechanism to protéet benefitsof local people who havemadean effort

to conserve resources (Pinkerton & Weinstein, 19D8¢. sib-decree on community fisheries
management of Cambodia states thatmambers of the CBNRM have the right to use fishery
resources in the CBNRMnplemented communityif they obey bylawsand internal
regulations However,local people canngbunishthem when they violate their bylaws and
internal regulatioa Theycanonly report illegal fishing to the nearest FiA and requestfeiA

an intervention (RGC, 2005). As a result, local peoptannot manage fishery resources
effectively.Although a study conducted in Chile by Gelcich, Edwalaises, and Kaiser (2005)

did not exploreeffectof CBNRM on household consumption, it re\sdat local fishes who

used to competé fishing with fishes from the outside before CBNRM implementation
expected economic successm CBNRM. This wasbecausdhey had the right to exclude
fishers from the outside and the right to enforce rules on violators for protecting their benefits
in the future.

Secmd,theineffectiveness adinalternative source of income, that is, ecotourism, was likely
to be a reasomvhy CBNRM implementation in Chivieng community faito achieve ts
objective in per adult equivalent household consumpgamancial benefits from ecotourism
arelimited due to the seasonal natureaofivities. There were 3% of total households working
in ecotourismrelated jobsincluding boat operatian cooking and providing accommodation

to touristsaccording to CBIRM committee memberdAverage income from those jobs was
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approximately 100 US dollars during the peak season lasting only three months from Octobel
to December. According to Ostrom (1990), resource agement by local people cannot
succeed without alternative sources of incoifigs is becausehose alternative sources of
incomeact as an incentive to motivate local people to conserve resources by reducing thei
resource exploitation. Moreover, altelimat sources of income are assentialmeans to
improve livelihoods and reduce poverty. However, she tuad benefits from those sources of
income should be enough itaprovelocal peoplé s | i v, eddindhtleem dogeduce their
efforts in resource goitation. Suich (2013)dsthat although CBNRM in Namibia provided
financial benefits to |l ocal people, those
as well as consumptioAs a result, local people wearaable to reduce their resourdraction.

This meanshat having only alternative sources of inconis insufficientto improve the
livelihoods oflocal people.The more importanthing is how the role ofthese alternative
sources of incomplaysin their livelihoods

2) Effect of CBNRM on per Adult Equivalent Consumption of
Households Fishing only inside the Community Boundary

(1) Empirical Findings
Table 6.6 showshe result of sensitivity analysis denoted dgnd the results of PSM.

According to sensitivity analysisywas1.8, ensuring the reswdtfrom P$/ did not violate CIA.

Table 6.6: Impact of CBNRM on per Adult Equivalent Consumption of Households Fishing
only inside the Community Boundary

Average Al robust .
Method treatment effect standard error T-statistics P-values
on treated (ATT)

Without 42.69 4.26 1053 <0.01
Nearest | replacement
neighbor | With 58.42 4.13 11.75 <0.01

replacement
Kernel 49.49 4.13 11.76 <0.01
Radius 43.13 3.82 11.14 <0.01
Sensitivity analysis ¢) 1.8

Source: Author (2016)
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In contrast withthe effectof CBNRM onper adit equivalent consumption of all fishing
householdsCBNRM had a positiveeffect on that of households fishing only inside the
community boundary in Chivieng communifyable 66 shows he results of PSM fromearest
neighborwith and without replacemeriterne| andradiusmatching methodsThose results
reveal thaiper adult equivalent consnption in Chiveng community was higheéhanthat in
Preak Sromoach communifihe numbers in the secondlumnindicate the amount ehoney
in US dollars forper adult equivalentonsumptionin Chivieng communitys higher than in
Preak Sromoaclktommunity Per adult equivalenttonsumption of householda Chivieng
community was higher than in Preak Sromoach community, ard8 k6 dollas for nearest
neighbor matching with replacement and 58 US dollaradaresteighbor matching without
replacenent. Forkernelandradiusmethodsper adult equivalent consumption of households
in Chivieng community was higher than in Preak Sromoach commaratynd 49 and 43 US
dollars, respectively.

(2) Discussion

Two reasons that could well explain the positeféect of CBNRM on per adult
equivalent consumption of households fishing only inside the community boundary. The first
reason is that CBNRM implementation in Chivieng community was congruent with the
commun t yds conditions in terms of thapmriocipless t
suggested by Ostrom (1990) to manage resswuaecessfully. According to FGDs, key
informant interviews and household interviews in Chivieng community, CBNRM
implementatiordid not modify any access rules to NTFPs that had been used by local people
in the community before CBNRM implementation. For exampleemthe TSL areaasunder
thecommercial fishing lot system, local people in Chivieng community could access and make
use of NTFPs for their household consumption. After CBNRM implementation, local people

could still access and make use of NTFPs without any restriction imposed by CBNRAM.
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result their NTFPs consumption was not affected. Some previous studicthat a new
resource management system such as CBNRM amdacagement made local people lose
access to natural resources including NTFPs because of il ingvosed rules that were not
congruent with local conditions (Gelcich, Edwathimes, Kaiser, & Castd| 2006). Gelcich et
al. (2006) ind thattheManagement and Exploitation Areas for Benthic Resources policy, based
on the concept of emanagement, irthe inshore fishery management system in Chile
established new rules to access to-kalp that were nioccongruent with the lifestyle of fisher
As a result, those rulegsegatively affectedf i s hasaess Go bulkelp, income and
consumptionBefore policy implementation, fishercould access bukelp by usinga lottery
system thagiranted themannual acess taheharvesting ground. Moreover, their access to-bull
kelp was based on seasons. However, after implementing the policy, their acces&etpbull
was modified because fislsgnad to deal with the bureaucraayhich was imposed by the
policy befoe they could gaimccess to thbarvesting ground. Worseet, they had to spend
money on hiring consultants before they harvestedKalil. Consequently, income earned
from selling bultkelp was spent on consultancy services and administration.

The second reason is knowledge of the rightaccesshe resourcesCompaed with
households in Preak Sromoach community with those in Chivieng community, household
respondents in the latter had more knowledge of the right to access NTFPs. This can
attribued to awarenessgaising workshops and trainirggpurseon righs to resource access of
local people thatwere provided from CBNRM committee members, while household
respondents in Preak Sromoach community did not get such tra@ioimges According to
FGDs and key informant interviews, there watdeastfive instancesof awarenessaising
workshops and trainingoursesconducted annually by CBNRM committee membars
addition tothose conducted lyovernment officialsHoweverjn PreakSromoach community

there were only two trainingoursesconducted per year by government officials. This reason
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Is supported by higher frequency of NTFP collection by households in Chivieng community
than that of those in Preak Sromoach community. Ating to householdterviews, 90% of
household respondents Chivieng community who mainly fished inside the community often
went to collect NTFPs from inundated forests more than twice per week. However, in Preak
Sromoach commmity, only 29% of househdl respondentsvho fished mainly in the

community went to collect NTFPs once per month.

6.4 Conclusion
The presentesearch foundhat although CBNRM did not positively affect per adult
equivalent household consumption in Chivieng community as aewhadid for those who
fished mainly inside the community boundary. There are two reasons that may well explain
why CBNRM had a negativeeffect on per adult equivalent consumption in Chivieng
community as a whold he first reason iweak enforceability foproperty righs, andthe second
reason isineffectiveness othe alternative source of income. Congruency with Chivieng
communitybés conditions in terms of access
to NTFPs are reasons that may well explain why CBNRMapdsitive effecton per adult
equivalent consumimn of households fishing only inside the community boundary.
To improve consumption of local people, there tare aspects that CBNRM has to focus
on. The first aspect is thatoreproperty rights should be granted to local people in CBNRM
implemened communities, particularly the right to exclude fistfeom the outside and the
right to enforce their bylaws and internal regulatiobsing soenabledocal peopleto gain
appropriate benefits from their efforts to conserve fishery resources withioyeting with
fisheisfromtheoutside. The second aspect is that there should be alternative sources of income
with fair distribution among local peophesides the jobs related to ecotourism to redioee

dependency of local people on fishery resouroelse@ducecompetition in fishing.
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Chapter7:.Root Causes FaliresCBNRN

This chapter will answer the third research questiohvh at ar e r oot cau
failure of CBNRM in fishery resource conservationand povergyd uct i on? 06 by u
of Ostrom (1990)Directed content analysis will be used to analyze the data. This chapter will
start with the introductory section, which introduces the background of the research questior
and will be followed thQualitatve Content Analysis sectiofhis section will review different
kinds of qualitative content analysis and explain why directed content analysis is used. Then
there will be the Data and Method Analysis section, followed by the Results and Discussion

sectio. Lastly, there will be the Conclusion section for the chapter.

7.1 Introduction

In Chapters and®6, the effectsof CBNRM on fishery resource conservation behavior and
household consumption were examined, respectively. It was found that CBNRM had negative
effectson fishery resource conservation behavior and poverty reduction, respeétitredygh
the reasons provided in Chapters 5 and 6 well explain such negative effects of CBNRM on
fishery resource conservation and poverty reduction in the TSL areemtlsauses associated
with those reasons have not been found yet. Since each resource management regime has
principles to follow to be successfully implemented, including CBNRM, those principles are
worth using to find root causes of a resource mamage t regi meods out
understanding whether those principles are well observed or applicable to use in area
implementing a resource management regime, it may be challenging to succeed in resourc
management.

Some scholarsancluding Baland and Btteau (1996), Ostrom (1990), and Wade (1988)
suggest principles for successful resource management. There are some overlaps in tho:

principles. However, among the principles suggested by those scholars, only those suggeste

1 See Agrawal (2001) fanoredetaib.
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by Ostrom (1990) have beegenerally used as a blueprint for robust natural resource
managementThe reason ishose principles cover all the principles suggested by the other
scholars and the principles that those scholars have not incdudbdas aonflict resolution
mechanismand nested enterprisds thepresentresearch, only principles suggested by Ostrom
(1990) coverall the reasonsnentioned abovéor the negativeeffectsof CBNRM on fishery
resource conservation and poverty reductinithe research site. Wa¢#988)addressesnly

the principlé associated with the first reason ftive negativeeffects of CBNRM (weak
enforceability ofproperty righs) while Baland and Platteau (199iscussonly the principle
associated with the second reason (ineffectiveoieskernative souraf incomey.

Moreover, so far, many studies have used the principles suggested by Ostrom (1990) t
analyze whether a resource management regmmgarticular decentralized natural resource
management like emanagement and CBNRN& successful in either conservation or poverty
reduction.However, those studies did not USes t r primdpkes to analyze the success in
resource management in terms of both conservation and poverty reduction. In the case c
Cambodia, there are few stadion which principles of Ostrom avbserved to applin the
TSL area except Kurien (2017and on root causes of success or failure of CBNRM from
Ostr omo ss Theraforedgtecpnl aept er  wi | | use Os tthesootd s |
causes of failres in CBNRM implementation in Chivieng communitjowever, lefore using
those principles ggotentiar o ot causes, It is worth knowi
are beingappliedin CBNRM-implemented community, that is, Chivieng commupiigcaus

it is not logical to assume that all principlesl apply.

2 It is indicated in his work as clearly defined boundaries.
3 It is indicated in their work as fairness in benefit allocation from common resources
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7.2 Qualitative Content Analysis

7.2.10verview of Content Analysis

Content analysis is a research technique for replicating and validating inferences from texts
or other materiallike artoraudbp. It provides information for practical actions and new insights
while increagng understanding of specific phenomeAaplicationand analysis of text within
a social context is a metaphor in content analysis (Krippendorff, 2004). According to
Krippendorff 004, there are three definitierof content analysisThey are:1) definitions
taking content to be inherent in a te2} ddinitions taking content to be propertyat e x t 6 s
source and 3) definitions taking content to emerge during the process of analyzingtsatext
is relative to a particular context.

Each definition leads to a specific way of conceptualizing conéesnwell as proceeding of
analysis. The firgefinition takes the account for only the content that is inherenhessage,
which is waiting to be divided from its forms abeé described by the analyst. The second
definition requires content analysséancode or decodearadigm that sources of the message
are casually linked tdhe recipient via processes of encoding, channels, messages, and
processes of decoding. Content analysis in this definition is used to describe characteristics c
communicationsn terms of what, how, and to whom, and infer to the antecedents in terms of
who and why, and the results in terms of with what effects. Thedafmition prefers content
analysis to be flexible in taking into account new concepts emerging dieimyolvement of
the analyst with the text. By doing so, it acknowledges not only tkerorgn nature of content
analysisbut also its demands for the analytical process that is closely linked to communicators
studied (Krippendorff, 2004).

There aréwo kinds of content analysis: quantitatased qualitative content analygs@Hsieh
& Shannon, 2005). However, only qualitative analysis is described here ttheeé&dure othe

research questisrandheavailability of data. Qualitative content analy& one ofheresearch
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mehods used for analyzing data in teXRelatedmethods includénistory, phenomenology,
grounded theory, and ethnography research (Hsieh & Shannon, Zh@S8itative content
analysis not only counts wordsalso intensely exames language for the aiof classifying a
large amount of text int@an efficient number of categories representing similar meanings
(Weber 1990). Thepresent researaddopted the definition of qualitative content analysisd
Hsieh and Shannon (2005). éarding to Hsieh and Shannon (2005), qualitative content
analysis is a research method for interpreting the content of text subjectivalgyatematic
classification process of coding and identifying patterns or themes. There are three approache
to quditative content analysjsincluding directed, conventional, and summative content
analysis each of which will be explained below:
1) Directed Content Analysis

Directed content analysis is used when there is an existing tloquyior research exists
about a phenomenon, but it is not complete or would benefit from further research or descriptior
(Hsieh and ShannoB005). Hsieh and Shannon (2005) state thiscted content analygis g o a |
is to validate or extendtheory or is conceptuaframework. Based on the role of theory, this
type of content analysis may be categorized as a deductive use of theory (Potter & Levine
Donnerstein, 1999Hence the research question can be derived from the existing theory or
researchA variable of interest and relationship between variables can be predtieteagto
determinea coding scheme or relationship between codes. An-epded question may be
used when data are collected primarily via interviews (Hsieh & Shannon, 2005). lkg&ndi
provide support and nonsupport evidence for a theory. The evidence can be shown by offerin
descriptive evidence and presenting codes with exemplarseaningfully compare resulis
coded datarather tharby using statistical tests of differendlee researcher can rank tlesults

in order of frequencyCurtis et al., 2001).



2) Conventional Content Analysis

Conventional content analysis is used with the research designadidescribng a
phenomenon. It is appropriate to use when there isgdrekisting theory or literature on the
phenomenon (Hsieh & Shannon, 2005). It is suggested that the researcher avoid usin
preconceived categories (Kondracki, Wellman, & Amundson, 2002), but the researcher shoulc
instead allow names and categories to gmé&omthedata (Hsieh & Shannon, 2009hisis
described adevelopment oén inductive categorlgy Mayring (2000). Opeended questian
shouldbe used ithedata are primarily collected from interviews. In most of the cases, results
of conventional cotent analysis are used for model building or concept development
(Lindkvist, 1981).

3) Summative Content Analysis

The primary purpose of summative content analysis is to undergtecbntextual use of
words or content by identifyingarticularwords @ content in a text. Thaimis to explore the
usage of words or content rather than inferringrtineeaning (Hsieh & Shannon, 2005).
According to Potter and LeviABonnerstein (1999), this type of content analysis is considered
asmanifest content analysilf the researcher stops analyzing the appearance of specife word
or content, the analysis would be considered quantitative because it focuses on counting th
frequency ofparticularwords or content (Kondracki et al., 2002). Summative content analysis
goes beyonthiskind of counting byconsideringhe latent content analysis (Hsieh & Shannon,
2005).

One of theesearclyuestions for th presentesearchs fi Wh a t ootacauges af success or
failure of CBNRM in fishery resourceonservation and poverty reductioo . To answ
research questiorthe eight principles of Ostrorfl990) will be usedTherefore, directed

content analysis will be used since the eight principles of Ostt®®0) are assumed to be
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predetermined codebat are based on existing theoly addition, the answer the research

guestioninvolves thevalidaion of the eight principles of Ostrofi1990)

7.2.2Trustworthiness

Unlike quantitative analys that tesdifferent assumptions to ensure that reduttsn those
methods are valid, qualitative content anedygenerally require trustworthiness to ensure that
results are valid and reliable. Trustworthiness of results from qualitative content gnalysis
including directed content analysidepends on reliality and validity (Hsieh & Shannon,
2005).

1) Reliability

The procedure for classificationust bereliable in terms of consistency by including other
peoplewho code the same texin the same wayto make inferences valifWWeber, 1990).
According to Weber (1990) the problem of reliabilityusually arisesfrom unclear word
meanings,different definitions of categaes or otherdiscrepancies irrules of coding.
Regarding this matter, Krippendorff (2004) warns the researcher who develops the coding
schene that he or she has often worked so closely on his or her reseatdme or she
establiskeshidden meaningfor thecodes Therefore, to avoid reliability problems, one of the
most important steps is to develop a set of explicit recoding instructbowing different
coders to be trained until requirements for reliability are met.

There are two types of reliability: intrater (stability) and interater (reproducibility). The
former refers to whether the same coder can get the same resultediftgmany times. The
latter refers to the extent to which different codergagvith one another (Stemler, 200@pe
way to measure reliabilitys by measuringhe percentage of agreemeamongcoders. To
measure it, the number of cases #ratodedn the same way by different coders will be added
up and then divided by the &dihumber of cases. However, the problem with such measurement

is that itdoes not consideghat coders are expected to agree with one anbthelhancesome



percentage of thetime Co h e n , 1960) . U s ihelpgavoi@ subhe problem. K a p
According to Landis and Koch (1977), Coher
0 indicates that the agreement between the coders is equivalent to chance.
0.1-0.20 indicates slight agreement between the coders

0.21-0.40 indicates fair agreement between theecs

1

1

1

1 0.41-0.60 indicates moderate agreement between the coders
1 0.61-:0.80 indicates substantial agreement between the coders
1 0.81:0.99 indicates negrerfect agreement between the coders
C

ohenés Kappa for two coders is calcul at

QA e Ak
wheren is a proportion of units on whichhe coders agree with each other, apds a
proportion of units for which agreement between the coders is expected by chance.

There are three assumptions to be upheld when Gsindp e n 6 smeasumgmpna(Cohen,
1960). The first assumption is that the unit of analysis must be independent, meaning that on
code cannot be used for more than one unit of analysis. The second assumptiothés that
nominal scalecategories have to be independent, rallyuexclusive and exhaustiveThis
meansthat each category on the scale has to be independent or mutually exichusitae

others The third assumption is that the coders operate independently, meaning that the coder

should not work together to conte a consensus about whatimgtthey will give to each

category.
It is worth mentioning that Cohenodés Kapp
Kappa, which is an extension of Cohenods Ki:
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Cohenobs assanephat the coders are c¢hosassumesn p
that the coders arandomlychosen from a population of coders.
2) Validity
To validate inferences made based on data from one analytical approach, the researchi
neals to use multiple sources of information. To validate results intefiaadi research, the
researcher needs to do triangulation by incorporating multiple sources of data, methods
investigators, or theories (Erlandson, Harris, Skipper, & Allen, 1993)alidate the results in

the presentesearch, different findings by other scholars have been used.

7.3 Data and Method of Analysis

7.3.1Data

Datato be analyzedvere derived from FGDs and key informant interviews in Chigie
communityfrom March to May in 204 and 2014 There were teparticipants in each FGD,
and those participants for the survey in 2014 were different from those for the survey in 2015.
The reason for choosingariousparticipants in FGDs is tobtainnew information as well as
different peceptiors from different people. There was no change in the key informants because
they werethe only ones in charge of the positions, and it was highly likely that no one could
know better than them. FGDs and key informant interviews in 2015 were cothchattenly
to acquire more information and data for fhresentresearch that was not collected in the
previous survey in 2014, but also to confirm if there was any change in the information from
the previous survey in 2014.

Questionsregardingthe researclguestionwere moreopenrrended Since it was highly
unlikely that participants in FGDs and key informant intervievese knowledgeable of the
principles of Ostrom, key worasft hose principles | ike the v

simplified.

4 The survey in 2014 was the pilot survey, while the or20itb was the main survey.
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7.3.2Method of Analysis

To answerthe researclguestion directed content analysis was used. The process of
analyzing data followed the steps in the first strategy suggested in Hsieh and Shannon (200%
due tothe nature of the researcuestion, that is, validating or extending theokgcording to
Hsieh and Shannon (2005), there are two strategies for coding data depending on resear
objectives and data. If research aiatgdentifying and categoring instances of a particular
phenomenn, the researcher should use the first strategy by reading the transcript and
highlighting all specific words or phrases that appear to represent data that the researcher i
collecting. Next, the researcher should code all highleghtwords or phrasesising
predetermined codeSodes that are not predetermined codes should be given a new code. The
second strategy is to begin coding immediately by using the predetermined codes. Regardin
data that cannot be coded, the researcher should identify and ahalyziater to determirié
they represent a new category or subcategory of existing codes. If the researchatr aims
ensuing that all possible occurrences aphenomenon are captured, the first strategy should
be used, which may increase trustworthinébe second strategy can be used if the researcher
is confident that his or her initial coding does not bias the relevant identificatibatekt.

Before following the steps in the first strategy of Hsieh and Shannon (2005), transcripts were
transhted into English. Next, each step was followed as suggested by thensatpned
above 1) readinghetranslated transcript and highlighting all words and phredated tahe
eight principles of Ostrop2) coding all those highlighted words and @&® by using the
predetermined codes according to the princjpdesl 3) codes thatvere predetermined were
given new codes. Tablel showghemain questions for FGDs and kieyormant interviews
to identify those eight principles and how effective thaseciples areTheme, category, code,
condensed meaning unit, and meaning unit derived frortrdhscripts are provided in Table

7.2
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Table7.1: MainQuesti ons

for ldentidngi
Effectiveness of the Principles

Ostromds prin Guiding questions
Clearly Us ernightd | 1. What do you think about the rights of local people in
defined boundary exploiting fishery resources and NTFPs?
boundaries 2. Do only local people access fishery resources and NTFFR
(Exclusion) your community? How about outsiders?
Resource 1. What do you thinkabout the boundaries of the fishing
boundary ground in your community?
2. Do you have the rights to exercise your bylaws and intel
regulations on rule violators?
Congruent 1. What are the fishing rules and regulations do you think
between local| appropriate for current resource conditions in your
conditions community?
Appropriate | @and rulesin | 2. Which of those do you feel not suitable to practice in you
rules resource community?
(Congruent) | @ppropriatio
Proportion of | 1. Do you thinkbenefits from conservation are proportional
efforts to your efforts in conservation?
benefits 2.Why do or do you not think so?

Collective choice arrangemel

If you attended the previous CBNRM meetings, what rules
regulations do you think the CBNRM committeand
government officials have modified according to your or o
|l ocal peopleds suggestions

Graduated sanctions

According to your experience, haerious the sanctions are
fisherswho repeatedly violate the laws comparing with th
who just violaté the laws for the first time?

Conflict resolution mechanisr

1. What do you think about the solution dealing with the
conflicts in fishing among the local fistsaand between the
local and outsiders?

2. How costeffective are they?

Minimum rightsrecognition

1. How does the government support your community in te
of fishery resource conservation and poverty reduction?
2.To what extent do you think the government suppastr
community in those aspects?

Nested enterprises

1. How many stakehokts have involved in fishery
conservation and poverty reduction in your community?
2.Who are those stakeholders?

3. How do you categorize them in terms of their positions?

Source: Author (2016)
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Table 7.2: Theme, Category, Code, Condensed Meaning Unit, and Meaning Unit

Concensed Meaning

Theme Category Code Unit Meaning Unit
- We all canfish and harvest the NTFPs.
- No one can ban us from fishing as long as we fol
Local people have
i ) LA the laws.
Rights to harvest rights in fishing and | _ We are free to fish and collect the NTFPs
User rights resources for both locall harvest NTIPs. h hority h iah ban local ’ le f
eople and outsiders | Outsiders also have | , The authority has no rights to ban local people fi
P those riaht harvesting fishery resources to if they obey the laws
gnt. - Not only use who fish and harvest the NTFPs, but
Principle 1: outsiders.
Clearly defined Differentiation - Our community has demarcated the fishing grou
boundaries Clear boundaries . from conservation areas.
. between the fishing __
between the fishing rounds and - We have known where the fishing grounds ¢
Resource grounds and gonservation areas conservation areas are.
conservation ages, but . ' | - The areas for fishing are different from the areas
boundary . but rights to enforce : i
no rights to enforce . conservation. It has the demarcation.
. bylaws and internal . .
bylaws and internal . . - We have no right to enforce our bylaws and inte
: regulations not in the . . . |
regulations regulations on the rule violators. They are in the hg
hands ofocal people "
of government officials.
- Bylaws and regulation®n the number of fishing
equipment are more suitable for the conditions
resources than the ones before.
Bylaws and - Some fishing equipmeli¢ banned to use in the oth
Brincile 2 Appropriated Appropriated biaws regulation designed communities, but here we'can still usg some of ther
A rop riaté dles bylaws and aﬁg rep Llation for the conditions of | NOt, we cannot catch the fish anc_l sueviv
pprop regulatiors g resources in the - They know that we cannot survive if we follow all t

community

state fishery laws, so they have created other lawsg
are suitable for resources in our community.
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Table 7.2: Theme, Category, Code, Condensed Meaning Unit, and Meaning Unit (Cont.)

Condensed Meaning

Theme Category Code Unit MeaningUnit
- Only some households in our community can éam
' , Benefits from ecotourism, while they are not the only ones imgjpo
Principle 2: Benefits not Benefits not conservation not conserve resources.

Appropriate rules

proportional to
conservation efforts

proportional to
conservation efforts

fairly distributed in
the community

- Most people cannot engage in ecotourism related
since they donét have ¢
people also engage in conservatietated activities.

Ruleor regulatim

Changing the rules

- We did not agrewith some state fishery lawesnd they
modified some of them for us likbe number of fishing

Princige 3: modification or regulations Some rules were equipment.
Collective choice according tdocal according to local | adjustedaccording to| - We told them in the meeting that could not pay the
arrangement g tdoc peopl eds |theirsuggestions membership fee according to their suggestion. Althg
peopl eds . oL :
suggestions they still insisted uspaying the fee,they have not
punished us for not paying the fee
The responsible The responsible - The patrollergegularly go to patrol the conservati
Principle 4: patrollers for patrollers for Regular and active | areas.
Monitoring combatting illegal combatting illegal | patrollers - The patrollers actively go to patrol both t
fishing fishing conservation areas and fishing grounds
- Fishess violate the rules for the first time will not g
sever punishment except from their second tm&ard.
More severe Rule violators are - We normally do nopunish fishes using illegal fishing
Principle 5: Different sanctions | sanctions for . ) equipment for the first time because they may not k
. . . . punished according . ) , .
Graduated for different times of | fishers violate the the rules, but we will punish them if they contin
X L : to how often they ST
sanction rule violations rules again and violating the same rules

again

violate the rules
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Table 7.2: Theme, Category, Code, Condensed Meaning Unit, and Meaning Unit (Cont.)

Condensed Meaning

Theme Category Code Unit Meaning Unit
- When there are conflicts iiishing between fisher
Dealing the conflict both inside and outside the community, first we try
amon gthe [OUDS ask them to calm down and solve the conflicts with
Principle 6: Low-cost Within group conflict beforegre o?tin Ff[o the reporting to government officialdJsually, we can
Conflict resolution | effectiveness in resolution and hi heFranpkin geo le deal with conflicts amonépcal people.
mechanism conflict resolutions | compromise 9 NG PEOPIE | ) 5 c a | people wusually
and comprising one - ,
another goverment officials. But when they do, we find t
underlying reasons for the conflicts and ask Q
parties to compromise.
- The government suppast us by facilitating
e conserat i on areasoO establ
Facilitating in fishery . . i .
Supportfromthe | Go v er n me n | resource conservation us by aIIOW|_ng us to establish ecotouriseiated jobs
o ) e L i without asking us for tax.
Principle 7: government in facilitation in fishery | activities and giving a | There are manv qovernment officials from differd
Minimum rights fishery resource resource chance tdocal people | . ..~ - . y gover
" . : institutions involving in fishery resource conservat
recognition conservation and | conservation and to earn from the L o
) . : by combating illeghfishing althoughsome of them
poverty reduction | poverty reduction ecotourism related h . ) .
obs ave engaged in bribery. For poverty reduction,
J ' have not done muchut at least they allow us to eq
some money from ecotourism.
Only government - Most of the governance tadties for fishery
Less involvement officials from different | '€SOUrce conse'r\{atlon were .only undertaken
o . from government | Governing activities | government gov_ern_ment officials from differenigovernment
Principle 8: institutions

Nested Enterprise

officials with local
people in governing
activities

conducted only by
government officials

institutionsengaged in
governing activities.
No involvement from
local people

- They did not allow us to take part in activities li
combatting illegafishing. It seems they ignored o
roles in those adtities.

SourceFGDs and Key Informant Interviews in Chivieng community by AufiAqril 2015



In principle, to have trustworthiness, it is required that qualitative content analysis has
reliability and validity. To ensure reliability, one researcher was trained to code transcripts.

Two coders, including the researcher, coded the transcripts arfewih a different period of

time to ensure intraater reliability. Toensureintarat er r el i abi Il i ty, Cc
Cohen6és Kappa statistic was 0. 73, I ndi cat.i
author as coder 1 and anothereresr c her as coder 2. The reas
not Fleissd Kappa, is due to the followin

coders are randomly chosen from a population of coders. However, the coders need to hav
good knowledge n Ostromébés principles and CBNRM, v
a random population. Thus, 1t is inapplice
Regarding validity, findings from th@esentesearch were compared with othedsts that
focused on the eight principles of Ostrom and the success of CBNRM in either conservation ol

poverty reduction.
7.4 Results and Discussion

741l denti fication of Ostromb6bs Eigh
After coding multiple transcripts, the two coders substdptagreed that seven of eight

principles suggested by Ostrom were observed in the CBMNRNMemented community,

Chivieng community, except the eighth pri
Ostrom (1990), i nest edance radtiatiesplikei appropriatior amd e r
moni toring that are arranged in multiple

view, multiple layers of nested enterprises refers to the vertical level. This means that those
governance activities shaliinvolve different levels of stakeholders from bottom to upper

levels. However, in the case of Chivieng community, multiple layers of nested enterprises likely
existed at the horizontal level as most of governance activities involved only government

officials from different government institutions. A recently published report by the Food and



Agriculture Organization (FAO) finds that 13 community fisheries (CBNirRilemented
communities) in TSL, the Mekong River, and coastal areas of Cambodia appliedf st o
eight principles of Ostrom except the eighth principle, that is, nested enterprisesfitddso

that there was no engagement of communities in governance activities. Only government

officials worked in governance activities (Kurien, 2017).

742RootCauses of CBNRMOs Failures

The presentresearch found that there were two common reasons why CBNRM failed to
achievdts objectives in fishery resource conservation and poverty reduction except the indirect
impact, that is, encouraging more migramskploit resources in the community due to the
creation of conservation areas. The first common reaswreak enforceability of property
rights to enforce bylaws and internal regulations and exclude outsiders from fishing inside the
community boundary. fe second common reason is ineffectiveness of the alternative source
of income, that is, ecotourism, in termdfiofincial benefit distribution (see Chapters 5 and 6).
However, these were not the root capresens o0 f
research found that i neffective practices
ineffective practice of the eighth princig

The first reason for failures of CBNRM to achieve fishegource conservation and poverty
reduction is associated with the ineffective practice of the first principle (clearly defined
boundaries) and the eighth Ostrombs princi
Ostrom is quite complicated tmderstand in terms of weak enforceability of property rights
(the right to enforce laws and exclude outsiders) in the present research, it is worth first
explaining the details of this principle. The first principle of Ostrom, namely clearly defined
boundiries, consists of two parts. The first part is related to clearly defined right that only
members should be allowed to collect resources in the community. The second part is relate

to clearly defined resource boundaries. This means that members haghktttoeexercise their
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bylaws and internal regulations on rule violators to manage resources effectively (Ostrom,
1990).

The subdecree on community fisheries management states thamaorbers of the
CBNRM also have the right to use fishery resosiicethe CBNRMimplemented community
if they obey bylaws and internal regulations (RGC, 2005). However, according to FGDs, key
informant interviews, and household interviews, so far, fishers from the outside have never
asked any permission from the CBNRMnemittee when they fish inside the community
although those fishers realize that they need the permission. The committee members cann
ban or do any law enforcement. They can only do patrolling, awaresiesg), and report to
the government official ithey witness any illegal fishing since according to the same sub
decree, local people cannot ban any illegal fishing or anyone violating their bylaws and internal
regulations. They can only report illegal fishing to the nearest FiA and request for timaiketo
an intervention (RGC, 2005). Three CBNRM committee members complained that they have
established conservation areas as spawning grounds for fish and regularly go patrolling tc
combat illegal fishing in their community, but those activities seem tsékess. They could
neither ban outsiders from fishing in their community nor arrest illegal fishers when they
witnessed them during patrolling. All the power is in the hands of government officials. This
complaint is also supported by other scholars likees and Sok (2015) and Thol and Sato
(2015) who claim that the government fails to empower local people to punish illegal fishers,
and only government officials have the power to enforce the laws. As a result, local people
cannot manage fishery resouredfectively in the TSL area. Hanna, Folke, andler (1995)
claim that the clearly defined boundaries are essential for successful resource management, b
they also add that nested enterprises are important to make the clearly defined boundaries wo

effectively.



The root cause of the ineffective alternative source of income is highly likely to be associated
with the second principle of Ostrom, namely appropriate rules. This principle covers two key
aspects. The first aspect is that there is congruenweeede local conditions and rules in
resource appropriation and provision. The second aspect is that benefits obtained by loce
people must be proportional to their efforts (Ostrom, 1990). It is worth recalling that in the
context of benefit sharing fromshiery resource conservation, that is, ecotourism, in Chivieng
community, only 3% of local people could earn income from the ecotouekted jobs, and
the earnings were not significant for their livelihoods. They could earn 100 US dollars and only
in the peak season lasting from October to December. Only a small number of local people
could earn income from their efforts in fishery resource conservation with few benefits.
Therefore, local people in Chivieng community did not get sufficient reward foretfieits in
fishery resource conservation. Three of the participants in FGDs similarly claimed that most of
local people, including them, lost motivation to be engaged in CBN&&ed activities to
conserve fishery resources because they could not gdbearefits from those activities. It
seems that they were the ones who worked while others reaped the benefits. Similarly, othe
studies find that the second principle of Ostrom plays a significant role in successful natural
resource management in termscofiservation and poverty reduction. For example, Klooster
(2000) finds that seven communities in Mexico successfully managed logging activities and
i mproved | ocal peopleds |ivelihoods by f ai
logging anong local people who had made an effort to manage forest resources. Each
community member received 2,500 pesos (690 US dollars) and other benefits from public

infrastructure derived from logging.

7.5 Conclusion
The presentesearch found that seven oftati principles of Ostrom were observed to apply

in Chieving community, except nested enterprises. Unlike nested enterprises proposed b
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Ostrom that focus on the vertical linkage between different stakeholders from lower to upper
levels, in Chivieng commuty, it was likely a horizontal linkage among government officials
from different institutions with less involvement of local people. Moreover, it was found that
the root causes of CBNRMG6s failure in fish
ineffective practices of the first principle (clearly defined boundaries), the second principle
(appropriate rules), and the eighth principle (nested enterprises) of Ostrom (1990).

To improve the performance of CBNRM in terms of fishery resource oaatsm and
poverty reduction in the TSL area, the first and second principles of Ostrom should be
implemented more effectively by applying the eighth principle of Ostrom, that is, more
involvement of local people (represented by the CBNRM committee)vergance activities.

The eighth principle of Ostrom can be introduced to CBNiRilemented communities in the
TSL area by granting the right to local people (represented by the CBNRM committee) to ban
and punish fishers from the outside who do not askigsrom to fish inside the community or

fish illegally.
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Chapter8:Det er mi nant s of LQffc al
Perception between Fishery Resource
Conservation and Poverty Reduction

This chapter will answer the fourth research quesfidvhat are the determinants of local
peopl eds p e r c e-pfft betvaen fisHery tedowce tonserdagion and poverty
reducbyonon8od6ng | ocal peopl edbs p e fisheeypdsoumwen O
conservation and poverty reductidrhe PO model will be used to analyze data. This chapter
will start with the Introduction section, which introduces the background of the research
question and will be followed thdethods for Ordinal Bpendent Variable sectiohhis section
will review different kinds of methods used for ordinal dependent variable and explain the
reason whythe PO model is used. Then, there will be the Data and Method Analysis section,
followed by the Results and Dis®isn section. Lastly, there will be the Conclusion section for

the chapter.

8.1 Introduction

Chapters 5 and 6 examined the effects of CBNRM on fishery resource conservation anc
poverty reduction, respectively. Subsequently, Chapter 7 examined the ree$ cddiailures
of CBNRM in fishery resource conservation and poverty reduction. Although Chapters 5 and
6 are sufficient for evaluating the effects of CBNRM on fishery resource conservation and
poverty reduction, they do not inform us how local peopleéhim CBNRMimplemented
community, that is, Chivieng community, actually perceive the effects of CBNRM on both
fishery resource conservation and poverty reduction. Results from Chapters 5 and 6 reveale
that CBNRM had negative effects on fishery resourcesemation and poverty reduction.
However, this does not mean that all local people perceived the situation in the same way
because the approach used for Chapters 5 and 6 is an objective one. Some people may perce

that CBNRM can achieve both fishery raste conservation and poverty reduction, while
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others may perceive that CBNRM can only achieve one of these outcomes. Some people ma
perceive that CBNRM cannot achieve both outcomes. Perception of local people is significant
for the success of project grogram implementation. If local people do not feel positive
towards the project or program, it is difficult for it to be successfully impleméAlezhdorf

et al., 2012). Therefore, it is vital to use the subjective approach prekentresearch to fid

out their perception regarding CBNRM.

Although theoreticalyCBNRM promises to achieve both objectives simultaneously, that
is, conservation and poverty reduction, some scholars oppose this idea and claim that it i
rhetoric in the real world (Redforet al., 2006). McShane and Wells (2004) suggest that there
is the tradeoff between the two. Acknowledgement of the traffeis very important because
it can: 1) make the stakeholders well informed of the ultimate impact of a project or program,
not justthe distinct impact of conservation and poverty reduction; 2) increase the number of
studies about the tradgdf between conservation and poverty reduction so that knowledge of
the tradeoff between the two can be broadened; 3) improve trust in a pmjgmtogram
implementation (McShane et al., 2010); 4) improve effectiveness of a project or program
implementationBrechin et al., 2003; Hirsch et al., 2011); and 5) help to make progress toward
achieving conservation and poverty reductidirsch et al. 11).

Ostrom (1990) suggests eight principles to make resource management regimes successfl
including CBNRM. Those principles include clearly defined boundaries (exclusion),
appropriate rules, collectivehoice arrangements, monitoring, graduatadcsons, conflict
resolution mechanisms, minimum recognition of rights by external government officials, and
nested enterprises. Those principles were formulated on the assumption that a community i
rarely isolated and heterogeneous, which is not theioabe real worldAnother assumption
of those principles is that resource users are rational, and repeated benefits of cooperatio

facilitated with enforcement wi | | weed ou
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institutional arrangements (Ostrom, 2000). Howevtbkis assumption does not work since
resource users do not always make a decision based on being rational, and their decision
influenced by many other factors such as social and political factors (Saunders, 2014). Som
scholars like Pagdee, Kim, anciligherty (2006) use those principles explicitly or implicitly

to explain the success of a resource management regime without acknowledging the flaws i
the assumptions of those principles. Moreover, those scholars used such principles to assess t
succes either conservation or poverty reduction but not both of them or thedfeldetween

the two. It is worth mentioning that success in only one objective cannot determine success 0
a resource management regime. For instance, the livelihoods of amalepmay not have
improved significantly although fishery resource conditions have improved, which is due to
restrictive regulations established to improve fishery resource conditions. Hence, it is likely that
using Ostromds ei gyonespe af Sucespid irsufficiendto @ovesthatsas
resource management regime is successful
considered by many scholars as a comprehensive guideline for successful resourc
management, there is also ddt that some of those principles are inapplicable in the real
world (Cleaver, 1999), and some of them are not supported by empirical literature (Cox et al.
2010). The eight principles of Ostrom (1990) are derived from successful cases in resource
managerant in which local people cooperated well.

Furthermore, most of the previous studies focused only on the macro level such as the
country level by using secondary data. Although it is true that we can generalize from the result:
of those studies, itislkl vy t hat those results are from
rather than | ocal peopl ebs, whose percept
because it can affect their participation and support for it (Allendorf et al., 2012fdtsegrit
is vital to examine determinants of successful resource management from the perception c

| ocal people rather than from that of a st
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To acknowledge that impact evaluation cannot be successfully completed without taking
into acount the perception of local people and to overcome the shortceofitige previous
studies mentioned above, this chapter focuses on determinants of theftizeteveen fishery
resource conservation and poverty reduction in CBNRM by using the perceptional
people. Thereforghe presentesearch will contribute more to the ongoing debate by using the
principles of Ostrom as determinants of the traffebetween fishery resource conservation
and poverty reduction from the perception of local peoplavieng community, that is, a
CBNRM-implemented community, located in a TSL area was used as a case study.

The chapter is arranged as follov&ection 8.2 describes the detait the research method
used for ordinal response variables and explamsthe PO model is appropriate for answering
this research question. Sections 8.3, 8.4, and 8.5 describe the data and method needed in t

analysis, results and discussion, and conclusion, respectively.

8.2 Methods for Ordinal Dependent Variable
The binay logistic model is usually used to test the association between a dependent variable
and a number of independent variables. OLR is an extension of the binary logistic model. OLR
is used to predict the dependent variable having more than two categdhes gvoup of
independent variables. There are three types of OLR models that are well known for analyzing
the ordinal dependent variable. Those are PO, continuation ratio logic (CRL), and adjacent

category logic (ACL) models. Below is a brief descriptidreach of these models.

8.2.1Proportional Odds (PO) Model
The PO model is commonly used in social science and is the mosnealh typé. Each
association is estimated in terms of an odds ratio. The PO model can be used for: 1) measurir

a dependent vable that is on an ordinal scale where the scale from one rank to another is not

! In manyjournal articlesparticularlyins oci al sci ence, the word fAord
refers to the proportional odds model.



the same; 2) predicting an ordinal dependent variable when there are one or more independe
variables; and 3) determining which independent variable(s) has a statissigalificant
impact on the ordinal dependent variafileng & Cheng, 2004) In addition, the PO model
takes into account ordering categories of the dependent variable. Moreover, in terms of the
relationship between dependent and independent variables, the conclusion is not affected b
the category of dependent variable. A particular combination of categories that are examinec
does not lead to any difference in conclusions of the relationship ethveelependent and
independent variables (Agresti, 2002).

According to Agresti (2002), supposing tfighasy categories, and the probability for
categoryQis given byd Y Q “ for'Q pH hy. "Yalso hastindependent variables,
that is,@ 8 f 8n some cases, there may'Ma latent continuous variable for which cut points
6 B M definev ordinal categories with their associated probabilitieB8 H*  (with

p“ p). A cumulative probability foiYis the probabilitythat™Yis at or below a

particular point. For the dependent variable that is an outcome caf@gthg cumulative
probability is0 Y Q@ “ E*“ hQ pMBOhwhered"Y p 0°Y ¢ 8 07Y
0 p8The logits of the cumulative probabilities are called cumulative logit. The logits of the

cumulative probabilities are written as:

O 08 (8.1.1)

The wmulative logi model is written as:

AEQAQY Q a¢

0 pBH p8 (8.1.2)



In the case that intercepts is dependent on the categofy but the other regression
coefficients for independent variables (81 are not dependent 6@ then the model is

written as:

| T o E T h Q pBh p8 (8.1.3

This is called the PO model. It is the most used type of OLR because it can be simply
interpreted. Howevethe PO model has an assumption about the nature of relationship between
the dependent and independent variables. It assumes Bdto are the same for all categories
on a logarithmic scale. This assumption is called the PO assumption or parallel lines
assumption. If this assumption is not upheld, the result of OLR can be misleading or have nc
meaning at all. This assumption must be tekieéach independent variable separately and in
the final model by using the Brant and Likelihood Ratio tests. In the case that the PO model fits
well, to describe the effect @b, it requires a single parameter for rather thard p
parameters.

However, if the PO model does not fit well, the partial PO model is an alternative. This
model allows some of the independent variables with PO assumption to be modeled. Howevel
for independent variables failing to uphold the assumption, they aresatephby a coefficient
(r ), which is the effect associated with ed@iQcumulative logic, adjusted by the other
independent variables. Moreover, in the partial PO model, some of the coefficients can be the
same for all the categories, while the ra@staefficients can be different.

Using cumulative probabilities is not the only option for analyzing models for the ordinal
dependent variable. There are two alternative logit models that resemble OLR. Below is a

description of those models.
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8.2.2Continuation Ratio Logits (CRL) Model
It is useful to uséhe CRL model when a sequential mechanism like survival through various
age periods determines the ordinal dependent variable (e.g., Tutz, 1991). Moreover, it is
preferable to use when we have an n#i¢ interest in a particular category of the dependent
variable, and not for the sake of an arbitrary grouping of a continuous variable.

The CRL modelare written as

déJQE—ﬁ Q pB R ph (8.1.4)

or as

dé9—-h QO pBh p8 (8.1.5)

Let] 0 Y @Y "Q8with independent variables,

~ ~

1 & ——h Q pB p8 (8.1.6)

The CRL model(8.1.4) are ordinary logits of conditional probabilities calied1’Q @& ¥
p1 ® 8

At the U Odetting®d of dhlet 6 AQ pMB hy denote response counts of dependent
variable, witha B o6 .0 indicates if the degndent variable is in categowhend
p8lLetw & ) denotes the binomial probability Okuccess i trials with parameter
for each trial. If the multinomial probability is expressed iy B  in the form
no No P 8no6 o0 MMy hhe multinomial mass function has factorization that

can be shown as follows:

148



o My N ® 8 (8.1.7)

Multinomial mass functions from differedi values produce the full likelihood. Therefore,
log likelihood is a sum of terms that varigus enter into various terms. To maximize each
term separately will maximize the full log likelihood when partere in the model
specification foi T G E CGare different from those fdr I G E QvhenevefQ "@Therefore,
the results are the same for simultaneous fitting when separate fitting of models for various
CRL. An overall goodness of fit statistic isatdd to the simultaneous fitting of p models
that is provided by the sum of p that separate®© statistics.Separate fitting can be used
with methods for binary logit models because these logits are a binary response that on
categorycombines levels of the original scale. This also applies to CRL in 8.1.5 even though

those logits and the subsequent analyses do not provide the same results.

8.2.3Adjacent Categories Logits (ACL) Model

The ACL model is

GEDOY FY ®EIQ p aéEQh Q pB p8 (8.1.8)

These logits are a basic set equivalent to baseline category logits, and the connections are

AETD aéE Gé9Q E aé29-h (8.1.9)

and

A aé0 aé9-h Q pBhH ps8 (8.2.1)
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Either equation determines logits for all pairs of categories of the dependent variable.
Models that use ACL can be written as baseline category logit models. For example,
considerthe ACL model

aé9— | 1 oh Q pBR ph (8.2.2)

with common effect . From adding0  "Q terms, the equivalent baseline category logit

model is
“ (I) 5 - . .
a s—Q—w | o QwhQ pBh p
1© 1T 6h Q pBh ph
with 6 0  "Q&8The ACL model corresponds to a baseline category logit model with

adjusted model matrix. Furthermore, it corresponds to a single parameter for the predictors
Order of“Ycategories is recognized by the construction of the ACL model. It requires
appropride specification of a linear predictor to benefit from this in the model parsimony. For
instance, if an effect from an independent variable is similar for each logit, the benefits can be
obtained from having a single parameter insteadof p parameterthat describe that effect.
When it is used with the PO form, the model (8.2.2) with the ACL model will fit well in a
similar condition as model (8.1.2) with the cumulative logits. Both models imply stochastically

ordered distributions fotyat values of &rious predictors.
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8.2.4Which Model to Use?

Use of each type of model depends on the purpose of analysis. It is suggested that th
researcher may find it hard to choose betwbe?O and ACL models or betwe#re PO and
CRL models. Below are the reasoos tiow to choose between the models.

1) PO Model vs. ACL Model

It is recommended that the choice of model, thathe,PO or ACL models, depends more
on whether effects are from each category of the dependent variable (provided by cumulative
logits ofthe PO model) prefer to those of the goodness of fit (provideatidsxCL model).
Because cumul ative 1l ogit model s6 effects
However, the ratio of the estimate to standard error is usually similar for loolsnA benefit
of using the cumulative logit model is that it has the number of categories of the dependent
variable and the approximate invariance of effect estimates to the choice (Agresti, 2002). T
put it in another way, both the PO and ACL modet&lt® fit or not fit for a particular set of
data. However, the latter is used if one prefers to know effects on individual categories of the
dependent variable, and it depends on the distance between those categories, meaning that t
model recognizes&th or dering of scalesd categories
model is used if one would like to use the entire scale for each logit, likely leading to larger
effects for PO because the entire scale is used or hypothasip@derlying continugs latent
variable. An advantage of the PO model is that it is not affected by choice and the number o
categories of the dependent variable.

2) PO Model vs. CRL Model

To estimate the cumulative probability of being at or below a specific level of peadent
variable or its complementary, that is, the probability of being beyond a particular level, it is
better to use the PO model than the CRL model. However, if the research interest is in &

particular category rather than being at or below that categm the condition that an
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individual has to pass through a lower category before moving to a higher category, the CRL
model is preferred to the PO model (Hardin, Hilbe, & Hilbe, 2007; Long & Freese, 2001). To
put in another way, the CRL model is usecewlithe individual needs to achieve the lower level
before reaching to a higher stage like educational attainment or job advancement (Liu, 2010)

To answer the research question, the PO model was used to analyze data.
8.3 Data and Method of Analysis

8.3.1Data

Initially, the total number of interviewed households was 232 in Chivieng community.
However, since answers from some households were not reliable, and some households did n
actively participate in CBNRMelated activities one year before the surwbg, number of
sample households for data analysis for this research objective was 188. The dependent variak
is the perception of the traadf between fishery resource conservation and poverty reduction
in CBNRM. Since the number of sample households pierceived either a wilose or lose
win levelwas so small, these two levels were combined and named-4sseiandsice versa

As shown in Table 8.1, the first group of questions (Questions 1 to 4) were aimed at
understanding the effeaf CBNRM on fishery resource conservation. The second group of
questions (Questions 5 to 8) were aimed at understanding the effect of CBNRM on poverty
reduction. The third group of questions (Questions 9 to 12) were aimed at checking the
consistency of amgers of respondents to the previous questions (Questions 1 to 8).
Additionally, they were used to decide which level of the taifie between fishery resource
conservation and poverty reduction those respondents perceived. Additional notes were writtel
down during the interviews when the respondents provided any extra information related to the

effects of CBNRM on fishery resource conservation and poverty reduction.
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Table 8.1: Questions and Measurements for Dependent Variable

Ai ms Questions Measur en
1. Do yalwhosdédi ctloaseny
efficient to conserve
Fishery |2. Why do %ou think s _ _
conservaBiomot hyonk t heopdurcolk No = 0, [Yes =
|l ocal patfaoll eodrl edhad
4. Why do %ou think s
5. Have your Ilivelihag
i mpl ementati on?
Povert6 Why do *yOl_J t hink s
)f Do you t hi mk etalse ec No = 0, Yes =
reducti o

)P CBNRM commi ttee
i vel i fhiooMisn@r
Why do %ou think s
Do you think CBNRN

b
I
8 .
J - No = 0 yes =
|l i vebarhdofdi shery reso - ’ -
ConsistilgcyWhy do *you think
checking|(&fl avhel answer for Qu .
of torfaddl. Bet ween Ifiivsehleirhyol' Liwehl
. . 2Conservat
conservation, which o .
. 3. Neither
hel ped to i mprove? nor conser
12. Why do *you think

Not &ahe* Whynguwasst iasked {(e)kmawkwi nlgetheasemns pc
question.

Source: Author (2016)

Table 8.2 shows definitions and measurements of independent variolegendent
vari abl es were di vi decmecanamiccharacteosticy and GENRM |
member sd perception of el e me nt Mainivariablesuadee d
perceptions of the el ements included 1in
socioeconomic characteristics like HHuedtion level, HH age, HH occupation, and experience
that the respondents had in the previous management may somehow affect his or her perceptic
To control and find out if any of those characteristics affect the perception, those variables were

includedin the model.
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Table 8.2: Definitions and Measurements of Some of Independent Variables

Variabl Definitions Measur €
Experien I f the house hhaldd ploesa d
the previ|ihhe previous manageme No =0,
managemen|i mpl ementati on
: I f_ the respondent thi-H _
EXCIUS|Onri(gEﬁ(tC§ to fish or harv| N0 =0,
Appropri g I'f the respondentantdhi i _
, , No =0,
(Rul) regul ations are suitab
Coll ecti I f the respondent coul N _ o
arrangeme|regul ation during prev o =5,
I f the respondent thi-H
Monitors |dmM®nnesponsi ble for th No =0,
i | | feigahi ng
Graduat e I f the respondent thi. _
: . . No =0,
sanctions|been punished accforvdionl
Confrldascal| I f ther ecasst nafnyi cltow es _
. . ; . No =0,
mechani smmechani sm for t Hd scd mfg
Mi ni mum 1 | f rtelssegpondent thinks t
recogniti|support their communi't _
_ : _ No =0,
external |l iveli hood i mprovement
of ficials
Nested en I f the respondent t_hlr )
stakeholders involving No =0,
(Nes) . . .
i mprovement in their c

Not eari*alWles on community and resource boundas
the respondents said that their community ha:t

Source: Author (2016)

8.3.2Method of Analysis
The PO model was used to examine determinants of perception of local people onthe trade
off in Chivieng community, CBNRMmplemented community. However, the PO model is not
the only model that can be used when the dependent variable has more tbhategeaes. It
is warranted to describe other models and reasons the PO model was choserthe psesent
research.
The PO model was used because: 1) the dependent variable in the model is ordinal; 2) eac

level of the dependent variable, thatthe level of perception, is not the same; 3)pilesent
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research pays more attention to estimation of the probability of being at, below, and beyonc
one level of the perception of the traol& and 4) local people do not need to perceive a specific
level of the tradeoff, for example, they do not need to perceive the loss in fishery resource
conservation and poverty reduction before perceiving gains in the two. Based on these reason
the PO model is preferred to the ACL and CRL models.

Below is he empirical model of the PO model used i pinesentesearch.

The empirical model used in tipeesentesearch is expressed as follows:

whereo is the dependent variable representing the level of the perception of theffrade
CBNRM. w is a set of household socioeconomic characteristicseaisdthe perception of
household regardi ng! ©Othd coeffioehtof thesgrgssion infenpretedc |
as log odds, and is an error term.

In the PO model, there are three necessary steps to run the model. The first step is that tt
model fits well with each independent variable before it fits well with all the independent
variable (Long & Freese, 2001). The second step is that models for each independent variable
including the omnibus model (full model), meet the PO assumption. It assumes that the distanc
between each category of the dependent variable is proportiomaé die two types of tests
that can be used to test this assumption: The Brant Wald and likelihood ratio tests. The
assumption is not violated if Gsguare of the tests is not significant (Long & Cheng, 2004,
Long & Freese, 2001). The third step is thme post estimation tests needs to be run (by using
Stata subcommands, fit statistics (FITSTAT and LISTCOHERjs steds conductedo know

if the models better fit than the null model without independent variable and know the odds of
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being at or beyond apecific category, and AIC and BIC of the fit statistics are used for

comparison of the model fit (Long & Freese, 2001).
8.4 Results and Discussion

8.4.1Descriptive Statistics and Assumptions of PO Model
Table 8.3 describes descriptive statistics of the variables used in the PO model.
Table 8.3: Descriptive Statistics of Variables Used in P/odel

Dependent variable (Trad#f perception)
Win-lose &

Independent variables Win-win . Loselose Frequency
(38) vice versa (94)
(56)
Age (Y 20-35 7 11 14 32
OI%S( €ars 3651 18 16 39 73
52-68 13 29 41 83
Education 0 21 30 57 108
(Grades) 1-6 16 22 28 66
7-12 1 4 9 14
Occupation Main 2 0 1 3
(Fisherman) Secondary 36 56 93 185
Exp No 33 45 75 153
Yes 5 11 19 35
Exc No 17 15 6 38
Yes 21 41 88 150
RUl No 2 2 1 5
Yes 36 54 93 183
Col No 18 36 60 114
Yes 20 20 34 74
Mon No 14 6 4 24
Yes 24 50 90 164
San No 23 40 69 132
Yes 15 16 25 56
Con No 1 7 3 11
Yes 37 49 91 177
Rec No 22 21 29 72
Yes 16 35 65 116
Nes No 13 26 43 82
Yes 25 30 51 106

Note: Age and education variables are continuous. The rest of the variables are dumm

Source: Author (2016)
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