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Abstract

Community-based natural resource management (CBNRM) is implemented in Tonle Sap Lake (TSL), Cambodia
after abolishment of commercial fishing lots in 2001 and 2012. One objective of CBNRM implementation is to
reduce poverty of the local communities in TSL. This study aimed to examine the impact of CBNRM on
household consumption of fishermen in TSL through Propensity Score Matching method by comparing 248
non-CBNRM households and 223 CBNRM households This study reveals that CBNRM had a negative impact on
adult equivalent consumption in the community including the fishermen who fished only inside the community
boundary and those who fished both inside and outside the community boundary. However, this study also
shows a positive impact of CBNRM on adult equivalent consumption of the households who fished only inside
the community boundary. The local community needs more rights to exclude the migrant fishermen and rights
to enforce the laws. This study also highlights that alternate income sources should also be created that could
be created by expanding the market of the existing ecotourism-job, i.e. hyacinth-made handicraft making.

Keywords: CBNRM; Tonle Sap Lake; household consumption; Cambodia.

1 | INTRODUCTION

Tonle Sap Lake (TSL) is the largest freshwater fishing area
in Southeast Asia connecting to the Mekong River. It co-
vers six provinces in Cambodia. TSL provides fish that
constitutes 70% of the protein intake to the Cambodians.
Moreover, it is the main source of livelihood of about one
million people living in and around TSL (Keskinen 2006).
To generate the state revenue, large parts of TSL were
under privatization for over 100 years. There were 139
commercial fishing lots operated by businessmen in TSL
as of 2013 (Jones and Sok 2015). Tax evasion by the
commercial fishery lots owners, ineffective upward ac-
countability by the government officials working for fish-
ery management in TSL and violent conflicts between

commercial fishing lot owners and local fishermen led to
the gradual abolition of commercial fishing lots through
two fishery policy reforms in 2001 and 2012. The first
fishery policy reform in 2001 converted approximately
56% of the commercial fishing lots to public fishing
grounds and conservation areas. The second fishery poli-
cy reform in 2012 abolished the remaining commercial
fishing lots and converted them to public fishing grounds
and conservation areas (Jones and Sok 2015). The crea-
tion of public fishing grounds resulted in an increased
illegal fishing activity in the lake which is a common and
major reason of declining aquatic biodiversity (Galib
2015; Joadder et al. 2015; Galib et al. 2010, 2016). In
2006, as a part of the fishery policy reforms the Royal
Government of Cambodia implemented community-
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based natural resource management (CBNRM) by involv-
ing the local communities to manage fishery resources in
TSL. CBNRM aims to reduce illegal fishing activities and
poverty in TSL (Mak 2011). There were 175 CBNRM-
implemented communities in 2006 in TSL which increased
to 228 by 2013 (Mak 2011; Jones and Sok 2015,).

Whether CBNRM implementation can achieve its objec-
tive in poverty reduction is still doubtful because of two
reasons. Firstly, from the theory point of view, CBNRM is
not applicable in TSL. The theory from which CBNRM was
developed is partly based on five successful cases pre-
sented by Ostrom (1990). Those resources were station-
ary resources and in small-scale. Moreover, the local
communities had some forms of property rights whereby
they could exclude outsiders or non-members from ex-
ploiting the resources in their community (Araral 2014).
However, the fishery resources in TSL were mobile re-
sources and in large scale spanning national and regional
boundaries. In addition, the local communities had no
right to exclude the outsiders or non-members from ex-
ploiting the resources in their communities. Therefore,
CBNRM may not be applicable for fishery resource man-
agement in TSL.

Secondly, it is the failure of the government in two as-
pects that may cause the failure of CBNRM implementa-
tion in TSL. These are: the failure to create alternative
sources of income for the local communities and the fail-
ure to empower the local communities to punish illegal
fishermen, making them have limited property rights to
manage the fishery resources effectively (Thol and Sato
2014; Jones and Sok 2015). CBNRM-implemented com-
munities have only the rights to manage the resources by
enacting their own bylaws and internal regulations, but
they have no rights to enforce those bylaws and regula-
tions. The power is still largely in the hand of the govern-
ment institutions (Thol and Sato 2014; Jones and Sok
2015). It is very important that the local communities are
granted the property rights because property rights are
considered the most important factor for successful natu-
ral resource management (Agrawal and Ostrom 2001).

Most studies in TSL focused on the impact of the fishery
policy reforms on household consumption rather than the
impact of CBNRM on household consumption (e.g. Thol
and Sato 2014; Jones and Sok 2015). It indicates that
those studies equated fishery policy reforms to CBNRM
despite the fact that not all local communities in TSL have
implemented CBNRM. There are also a few studies differ-
entiating the impact of the fishery policy reforms from
that of CBNRM. However, those studies used only the
perception-based method to evaluate the impact of
CBNRM on household consumption by asking if their con-
sumption was better or worse off after CBNRM imple-
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mentation (e.g., Nuon and Gallardo 2011). So far there
has not been any study that uses quantitative methods to
examine the impact of CBNRM on the household con-
sumption of the fishermen. Thus, this study aimed to ex-
amine the impact of CBNRM on household consumption
by comparing a CBNRM-implemented community to a
non-CBNRM implemented community.

2 | METHODOLOGY
2.1 | Study framework

Two study areas (Chivieng and Preak Sromoach) were
selected to fulfill the research objective (Figure 1). This
study was conducted for a period of three months from
March to May 2015.

"
Site 2 Preak Sromoach

Phnom Penh ]
nomEfInm

FIGURE 1 Map of the study areas (Source: Google Maps)

Chivieng community was selected as the treatment be-
cause CBNRM is being implemented in TSL. Preak
Sromoach community was considered a control (as base-
line data) in this study. Chivieng community is located in
Kors Chivieng commune, Eak Phnom district, Battambang
province which consists of three villages called Preak Toal,
Kompong Prohok, and Ornlong Taour. The total number
of households in these villages was 1,448 (as of 2014).
The major occupation in Chivieng community was fishing,
which comprised around 90% of the total population, and
the rest of the population were engaged in fish trading,
aquaculture, and ecotourism jobs (e.g. cooking and
providing accommodation to tourists). Preak Sromoach
community is located in Kompong Khleang commune,
Sourt Nikom district of Siem Reap province and also com-
posed of three villages viz. Preak Sromoach, Spean Veng,
and Taour Sor. As of 2014, the total number of house-
holds was 938 and like in Chivieng community, around
90% of the households in Preak Sromoach community
were fishermen, and some of them engaged in fish trad-
ing and aquaculture.

Chivieng community was selected in this study for three
reasons. Firstly, when CBNRM started to be implemented
in TSL, it was one of the first communities to implement
it. Secondly, since the objectives of CBNRM implementa-
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tion in TSL are to reduce poverty and conserve fishery
resources, alternative income sources in TSL have to be
created. The local communities can earn more from those
sources and reduce fishing efforts, leading to poverty
reduction and fishery resource conservation. Chivieng
community was one of a few CBNRM-implemented com-
munities that established ecotourism as an alternative
income source for improvement in household consump-
tion in the community. And lastly, according to key in-
formants comparing with other CBNRM-implemented
communities, consumption status in many households in
Chivieng community was dramatically affected after the
first fishery policy reform in 2001. Prior to the reform in
2001, many people in this community worked as sub-
leasers (i.e. the fishermen bought a certain fishing ground
from the commercial fishing lot owners to fish), sub-sub
leasers (other than buying from the commercial fishing lot
owners, the fishermen bought a certain fishing ground
from the sub-leasers to fish), or fish laborers with the
commercial fishing lots. Therefore, after the reform,
those households lost their jobs, affecting their income
and consumption.

There were many non-CBNRM implemented communities
in TSL having similar characteristics to Chivieng communi-
ty. However, there were only a few communities that
were not affected by the fishery policy reforms, and Preak
Sromoach community was one of them. According to the
key informants in Preak Sromoach community, abolish-
ment of the commercial fishing lots after the first and
second fishery policy reforms in 2001 and 2012 did not
significantly affect consumption of the households in this
community because only a few households worked with
the commercial fishing lots.

There are two groups of fishermen in TSL: (1) those who
only fish inside their community boundary that was ad-
ministratively established by local government officials
and (2) those who fish both inside and outside the com-
munity boundary with the use of productive fishing assets
like motorized boats and ice cooler boxes for preserving
the caught fish. According to Mak (2011), the first group
was normally poor because they did not have money to
invest in the productive fishing assets as the second group
did. Since they were poor, the first group’s consumption
was likely to be more affected by any change due to pro-
ject or policy implementation like CBNRM than the se-
cond group. Therefore, to examine closely the impact of
CBNRM, this study first focused on the impact of CBNRM
on household consumption on the community consisting
of both the households who fished only inside the com-
munity boundary and those who fished both inside and
outside the community boundary. Second, this study fo-
cused on the impact of CBNRM on household consump-
tion of the first group of the households who fished only
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inside the community boundary.

2.2 Primary data collection
2.2.1 | Focus group discussions (FGDs)

Two FGDs were conducted with ten community members
from each community who were identified based on
types of fishing equipment used in case of Preak
Sromoach community and types of fishing equipment and
frequency of participation in CBNRM activities in case of
Chivieng community. The main purpose of FGDs was first-
ly to know their general opinion on the impact of fishery
policy reforms on their consumption. Secondly, for Chiv-
ieng community, the purpose of FGDs was to know the
impact of CBNRM on household consumption.

2.2.2 | Key informant interviews

Five key informants were chosen in each study area. They
were village and commune chiefs, local government offi-
cials, and non-governmental organizations. The inter-
views aimed to find out the general situations in the
communities as well as their roles in improving household
consumption in the communities.

2.2.3 | Household interviews

A convenient sampling method was used to select house-
hold respondents due to the difficulty in meeting with the
households in the community owing to their fishing activi-
ty patterns which involved going in the night for some
and during the day for others. A total of 471 households
were selected and face-to-face interview was conducted
by the author. A semi-structured questionnaire was used
to collect the data on socioeconomic characteristics and
household consumption of the respondents.

2.3 | Data analysis
2.3.1 | Model for adult equivalent consumption

The model for adult equivalent consumption was adopted
from the previous study made by Haughton and Khandker
(2009) as well as based on the study context. Household
characteristics used in this study included number of
household members living in the house over the last 12
months, age, education and gender of the household
head, and the interaction terms between education and
gender of the household head.

Adult equivalent consumption was calculated by dividing
the total consumption of a household with adult equiva-
lent (AE). To calculate the total consumption of a house-
hold, both food and non-food consumption like clothes,
communication, and utility were taken into account.
Household consumption from non-timber forest products
(NTFPs; wild vegetables and fuel woods from flooded for-
est) was also included in the household consumption.
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NTFPs were considered in the household consumption
because they were important sources of food and NTFPs
were collected from flooded forests considered a part of
fishery resources in TSL. Therefore, any change in fishery
resource management may affect the flooded forests and
household consumption of NTFPs. Household consump-
tion of NTFPs was calculated at three steps. NTFPs were
divided into two categories- NTFPs that could be sold in
the market and the NTFPs that had the potential to sell in
the market. Later, the household consumption of NTFPs
was calculated for each category. Household consump-
tion of NTFPs in the first category was calculated by mul-
tiplying their quantity (units consumed in households)
with the retail price in the market. Household consump-
tion of NTFPs in the second category was calculated by
multiplying their quantity with the next best alternative
or substituted NTFPs’ price. Finally, the total household
consumption of NTFPs was calculated by summing
household consumption in the first category with that in
the second category.

To calculate AE, the formula from the Organization for
Economic Co-operation and Development (Haughton and
Khandker 2009) was used. The OECD scale for AE is writ-
ten as:

AE =1+ 0-7(Nadults - 1) + O'SNchildren

where N4t refers to the number of adults in a house-
hold, and N pijaren refers to the number of children in a
household.

2.3.2 | Propensity score matching (PSM)

Due to lack of baseline data of consumption, in Chivieng
community, it was inopportune to compare the house-
hold consumption before and after CBNRM implementa-
tion. This study used PSM to construct the counterfactual
outcomes for those living in the CBNRM-implemented
community, Chivieng community, mimicking what the
household consumption in Chivieng community would
have been if they did not live there but in non-CBNRM
implemented community, Preak Sromoach community.

The impact was calculated by using this formula
y; = a+ Bx; + Ap; + &; (Maddala 1983). y is the variable
of interest adult equivalent consumption, x is the vector
of exogenous explanatory variables (household character-
istics), and p is the indicator for treatment (p = 1if the
household is living in Chivieng community, and p = 0 if
the household is living in Preak Sromoach community),
«, [,y are the unknown parameters and ¢is the error
terms, capturing unobservable factors as well as potential
measurement error affecting y.

To ensure that results from PSM are valid, three assump-
tions need to be checked (Khan et al. 2012). The first as-
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sumption is that the Conditional Independence (CIA) must
hold true, meaning that the outcome from project is in-
dependent of participation in the project conditional on a
set of the observational variables X. If CIA does not hold
true, PSM should not be used. There are two inferences
from CIA assumption (Smith and Todd 2005). The first
inference is by controlling all the observational variables
X, the observed outcome for the control group is the
same as the counterfactual outcome for the treatment
group. Another inference is that the researcher has taken
into account all the variables influencing potential and
assignment outcomes simultaneously, and selection of
the variables are based on the observable characteristics
(Khan et al. 2012). To make sure that CIA is not violated,
robustness of the results of the study was checked by
using the Rosenbaum bounds sensitivity analysis (Rosen-
baum 2002). The sensitivity analysis’ value is denoted by
I. 1ts accepted value in most of the literature using PSM is
range from 1.1 and 2 (e.g. Clement 2011; Bertoli and
Marchetta 2014). The sensitivity analysis was tested by
using “rbounds” command in Stata. Its results were inter-
preted in the following section.

The second assumption is balancing properties. This as-
sumption implies that two households with the same
probability to participate in CBNRM have an equal pro-
portion to be selected to place in control and treatment
groups. Tests of balancing properties are to see whether
at each propensity score’s value, X has the same distribu-
tion for both the control and treatment groups (Lee
2011). To estimate the propensity scores (pscores), a bi-
nary choice model is used. Either probit regression model
or binary logistic regression model can be used to esti-
mate pscores as long as the dependent variable of the
model has two values 0 and 1 (Rosenbaum and Rubin
1983). There is no difference between using the two
models to estimate pscores. In this study, the binary lo-
gistic regression model was used. Stata version 12.1 was
used to run the model (Table 1).

TABLE 1 Binary logistic regression estimation results

Variables All households  Households fishing
only inside community
boundary

Household size -0.66*** (0.17) -0.038 (0.07)
Age 0.27* (0.14) -0.16 (0.22)
Education -0.54* (0.2) 0.48* (0.23)
Gender -0.16 (0.44) 0.52 (0.48)
Education*Gender 0.93* (0.54) -0.48 (0.58)
Constant 1.03 (0.37) 0.39 (0.4)
Pseudo R’ 0.17 0.19
Observations 471 348

Asterisks represent level of statistical significance: * P = 0.1, ** P = 0.05,
*** p =(0.001. Figures in parentheses are standard errors.
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When pscores are estimated, the data are split into equal-
ly spaced “pscores” intervals, which implies that within
each of these intervals, the mean “pscores” of each con-
ditioning variable is equal for the treatment and control
groups, which is known as balancing properties. Pscores
were divided into blocks among the households in the
treatment group (Chivieng community) and those in the
control group (Preak Sromoach) (Rosenbaum and Rubin
1983). Pscores for the blocks were not different, satisfy-
ing balancing properties.

The third assumption is the common support or overlap
condition. This assumption implies that households with
the same X value have a positive probability of being in
the control and treatment groups (Heckman et al. 1999).
The assumption can be tested by examining a graph of
pscores across the treatment and control groups (Figures
2 and 3).

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

|- Control [ Treatment |

FIGURE 2 Propensity score for the households fishing only
inside the community boundary and those fishing both inside
and outside the community boundary
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FIGURE 3 Propensity score for the households fishing only
inside the community boundary

The Nearest Neighbor (NN) was used with and without
replacement, Kernel and Radius matching methods,
which are among the most popular methods. An ad-
vantage of utilization of different methods is it enables us
to test the robustness of impact estimates (Becker and
Ichino 2002). After running the model based on the
aforementioned methods, balancing of covariates be-
tween the treatment and control groups was also
checked to make sure that the treatment and control
groups are well balanced (Tables 2 and 3).

3 | RESULTS AND DISCUSSION
3.1 Adult equivalent consumption

The household adult equivalent consumption in Preak
Sromoach community was higher than that of Chivieng
community, i.e. the treatment group (Table 4). There was
not much difference between the average age, education,
and household size of the household respondents be-
tween the two communities.

TABLE 2 Balancing of Covariate across the treatment and control groups for the households fishing only inside the community
boundary and those fishing both inside and outside the community boundary

. Total  No. of treatment No. of control Mean Median
samples observations observations Std. diff. in covariates (%) Std. diff. in covariates (%)
Original samples 471 232 239 36.2 35.3
Kernel matching 471 232 239 5.5 5.3
Nearest neighbor matching* 471 232 239 4 14.4
Nearest neighbor matching** 266 131 135 9.1 10
Radius matching 266 131 135 2.6 2.3

Adult equivalent consumption was much higher among
the household respondents in Chivieng community than
that in Preak Sromoach community (Table 5). There was a
slight difference between the average age, education, and
household size.

*without replacement, ** with replacement
3.2 | Empirical results

3.2.1 | Impact of CBNRM on adult equivalent consump-
tion of households fishing only inside the community
boundary and those fishing both inside and outside the
community boundary
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CBNRM had a negative impact on adult equivalent con-
sumption in Chivieng community (Table 6). The results
from Kernel, nearest neighbor and radius matching

15 per month respectively.

methods show that the amount of adult equivalent con-

sumption in Chivieng community was lower than Preak
Sromoach community which is USD 30, USD 25 and USD

TABLE 3 Covariate balance across treatment and control groups for the households fishing only inside the community boundary

Methods Total No. of treatment No. of control Mean Median
samples observations observations  Std. diff. in covariates (%) Std.diff. in covariates (%)
Original samples 348 192 156 11.8 7.7
Kernel matching 348 192 156 3.4 2.4
Nearest neighbor matching* 348 192 156 1.7 0.9
Nearest neighbor matching** 348 192 156 2.1 1.7
Radius matching 348 192 156 1.8 1.7

*without replacement, ** with replacement

TABLE 4 Descriptive statistics for the household respondents fishing only inside the community boundary and those fishing both

inside and outside the community boundary.

Mean number (Range)

Variable
Control (239) Treatment (232)

Dependent Adult equivalent consumption (US dollar/month) 91.21(22.53-377.58) 80.91 (18.5-271.37)
Independent Age 39.28 (20-77) 40.77 (20-68)
Continuous Education 2.35 (0-8) 2.1(0-12)

Household size 5.15 (1-10) 4.07 (1-11)
Independent Gender Male 199 196
Categorical Female 32 44

Education x Gender  No education 220 204

Studying one year at school 11 36

TABLE 5 Descriptive statistics for the household respondents fishing only inside the community boundary

Mean number (Range)

Variable
Control (192) Treatment (156)

Dependent Adult equivalent consumption (US dollar/month) 33.95(12.51-110) 56.4 (15.57 — 138)
Independent Age 39.84 (20 -68) 40.58 (20-77)
Continuous Education 1.81(0-7) 1.92 (0-7)

Household size 2.4(1-28) 2.3(1-38)
Independent Gender Male 159 128
Categorical Female 32 29

Education x Gender  No education 171 143

Studying one year at school 21 13

TABLE 6 Impact of CBNRM on the household adult equivalent consumption of those fishing only inside the community bounda-
ry and the households fishing both inside and outside the community boundary

Method Average treatment AT T-statistics P values
effect on treated (ATT) Standard Error
Kernel -30.23 6.68 -5.28 <0.01
Nearest Neighbor Without replacement -26.12 7.74 -1.68 <0.1
With replacement (N=5) -25.63 7.74 -2.03 <0.05
Radius -14.68 5.59 -6.67 <0.01

Sensitivity analysis (I")

2.4
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Several previous studies (e.g. Adhikari 2005; Mohsin et al.
2009; Bandyopadhyay and Tembo 2010; Silva and
Mosimane 2012) described a positive impact of CBNRM
on poverty reduction including household consumption
but a negative impact was recorded in the present study.
There were two reasons explaining the negative impact of
CBNRM on household adult equivalent consumption: 1)
limited property rights to exclude migrant fishermen and
enforce the laws on the people doing illegal fishing activi-
ties, and 2) ineffective alternative livelihood source creat-
ed by the CBNRM, ecotourism. According to the first rea-
son, the households in Chivieng community could not
gain the desired benefits in spite of their efforts in re-
source management (establishment of the conservation
area, patrolling, and replanting flooded forests). This was
because they had to compete daily with the migrant fish-
ermen from outside the community who came to fish
inside their community boundary and that the house-
holds in the community did not have any authority to
restrict the migrant fishermen from fishing inside the
community or punish them for their illegal fishing activi-
ties. The migrant fishermen often came to fish inside
Chivieng community because of the well-protected fish-
ery resources. Seventy-nine percent of the household
respondents in Chivieng community claimed that most of
fishermen catching fish in the community boundary were
outsiders, while only 45% of the household respondents
in Preak Sromoach community claimed that there were
not many migrant fishermen fishing inside the community
boundary. Theoretically, according to the eight design
principles of Ostrom (1990), the local community can
manage their resources successfully when a local com-
munity have enough property rights, which also includes
the rights to exclude the non-members or outsiders from
extracting their resources and the rights to enforce their
community’s rules. In inshore fishery resource manage-
ment, the rights to exclude the migrant fishermen or pun-
ish them for their illegal fishing activities are considered a
main mechanism to protect the benefits that the house-
holds in the community should get from their efforts in
resource management (Pinkerton and Weinstein 1995). A
similar study conducted in Chile (Gelcich et al. 2005) did
not focus on its impact on household consumption but it
revealed that the local artisanal fishermen who used to
compete with the migrant fishermen in fishing activities
before co-management implementation strongly ex-
pected economic success from the management, which
was partly due to their rights to exclude the migrant fish-
ermen from their community. Despite differences in types
of natural resource management, the previous studies
mentioned earlier who found positive impact of CBNRM
on either household consumption or income also implicit-
ly indicated that the positive impact of CBNRM was due
to the fact that the people in the CBNRM-implemented
communities had the right to exclude the outsiders from
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extracting the resources in their communities as well as
the right to punish those who extracted the resources
illegally.

The ineffectiveness of ecotourism in Chivieng community
is another issue which was created as an alternative
source of livelihoods by CBNRM. The financial benefits
from ecotourism to the households in the community
were very limited because of the seasonal nature of the
activities. Only three percent of the total households en-
gaged in ecotourism-related jobs. The average income
was 100 USD during the peak season that lasted only
three months from October to December. Ecotourism-
related jobs included a provision of services to the tour-
ists in the form of accommodation, cooking, boat opera-
tion and selling handicraft made from hyacinth. According
to Ostrom (1990), in theory resource management by the
local community including CBNRM cannot be successful
without alternative sources of income. The alternative
sources of income are not only an incentive for the local
community to reduce their efforts in resource extraction,
but also an important means to improve their livelihoods
and reduce poverty. However, it is also stated that those
alternative sources of income should be enough to enable
the local community to improve their livelihoods and also
reduce their efforts in resource extraction. If the income
from these sources is not significant for their livelihoods,
poverty reduction and resource conservation cannot be
achieved. A study in Namibia (Suich 2013) revealed that
although CBNRM provided financial benefits to the peo-
ple living in CBNRM-implemented communities, those
financial benefits were so few and did not significantly
increase income or consumption of the households in the
community.

3.2.2 | Impact of CBNRM on adult equivalent consump-
tion of the household respondents dependent on fishery
resources inside the community boundary

CBNRM positively affected adult equivalent consumption
of the household respondents who fished only inside the
community boundary (Table 7). The finding here, the pos-
itive impact of CBNRM on adult equivalent consumption
of the household respondents who fished only inside the
community boundary in Chivieng community, was in con-
trast to the negative impact of CBNRM on adult equiva-
lent consumption of the household respondents who
fished only inside the community boundary and the
household respondents who fished both inside and out-
side the community boundary. The amount of adult
equivalent consumption of the household respondents in
Chivieng community was higher than that in Preak
Sromoach community, around USD 43 for Kenel and Ra-
dius matching methods, and approximately USD 58 and
USD 50 for Nearest Neighbor matching without and with
replacement, respectively.
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TABLE 7 Impact of CBNRM on the household adult equivalent consumption of the households fishing only inside the community

boundary
Average treatment Al Robust . -
EEeaed effect on treated (ATT) Standard Error T-statistics Rclies
Kernel 42.69 4.26 10.53 <0.01
Nearest Neighbor Without replacement 58.42 4.13 11.75 <0.01
With replacement (N=5) 49.49 4.13 11.76 <0.01
Radius 43.13 3.82 11.14 <0.01

Sensitivity analysis (I")

1.8

There were two reasons that likely explained the positive
impact of CBNRM on the adult equivalent consumption
household respondents who fished only inside the com-
munity boundary. Firstly, CBNRM was congruent with the
conditions in Chivieng community in terms of access to
NTFPs. Congruence with local conditions is one of the
eight design principles suggested by Ostrom (1990) to
manage common property resources successfully. Ac-
cording to the FDGs, key informant interviews, as well as
household interviews in Chivieng community, CBNRM did
not change any rules in access to NTFPs that were used in
the community before CBNRM implementation. Before
CBNRM implementation, i.e. when TSL was under the
management of the commercial fishing lot system, the
households in Chivieng community could freely access
and make use of NTFPs for household consumption. After
CBNRM implementation, they still could access and make
use of NTFPs for their household consumption without
any restriction imposed by CBNRM. As a result, CBNRM
did not affect adult equivalent consumption in NTFPs.
Some previous studies found that the local communities
had lost access to the natural resources including NTFPs
in their community because a new resource management
system established and imposed new rules that were not
congruent with the local social conditions. The study con-
ducted by Gelcich et al. (2006) in inshore fishery man-
agement system in Chile found that Management and
Exploitation Areas for Benthic Resources (MEABR) policy,
based on concepts of co-management, established new
rules to access bull-kelp that were not congruent with the
fishermen’ lifestyle and affected their rights to access the
bull-kelp as well as their income and consumption. Before
policy implementation, the fishermen accessed the bull-
kelp by using lottery system awarding for annual access to
harvesting ground and harvesting the bull-kelp was also
season based. However, after the policy implementation,
the access to the bull-kelp was changed. The fishermen
had to face with bureaucracy imposed by MEABR to ob-
tain the harvesting ground and had to spend money on
hiring consultants before harvesting the bull-kelp; conse-
quently, the income that the fishermen earned from sell-
ing the bull-kelp was used to spend on administrative
costs and consultancy services.

Secondly, the households in Chivieng community had
better knowledge of their rights to access NTFPs than
those in Preak Sromoach community. Their knowledge
was gained from the trainings provided by the CBNRM
committee members while the households in Preak
Sromoach community were deprived of the knowledge
due to lack of such trainings. According to FDGs and key
informant interviews, there were at least five times train-
ings per year conducted in Chivieng community by the
CBNRM committee members excluding those conducted
by the local government officials, while there were only
two trainings per year in Preak Sromoach community
conducted only by the local government officials. The
content of the trainings was about the rights of the local
people to access and use the natural resources including
NTFPs in the community. This reason was also supported
by the significantly higher frequency of NTFPs collection
of the households in Chivieng community than that of
those in Preak Sromoach community. According to the
face to face interview, 90% of the households in Chivieng
community who fished inside the community went to
collect NTFPs inside the flooded forest more than twice
per week, while only 29% of the households in Preak
Sromoach community who fished inside the community
went to collect them only once per month. Whether sig-
nificantly high NTFP collection in Chivieng community was
due to the abundance of NTFPs as a result of CBNRM ac-
tivities of protection and replanting of flooded forests is
beyond the scope of the present study.

4 | CONCLUSION

Even though CBNRM did not positively affect the house-
hold consumption in Chivieng community as a whole, it
did for the households who fished only inside the com-
munity boundary. It is clear that CBNRM in TSL yet not
reached to a level that can improve the household con-
sumption in the community and its impacts are still lim-
ited to a certain group of the households in the communi-
ty. In order to improve household consumption, CBNRM
needs to work on two aspects. Firstly, more property
rights should be given to the CBNRM-implemented com-
munities, in particular, the rights to exclude the migrant
fishermen and the rights enforce their bylaws and inter-
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nal regulations. Consequently, they can appropriate the
benefits from their effort to manage fishery resources
without competition with the migrant fishermen. Second-
ly, besides ecotourism, more alternative sources of in-
come should be created so as to reduce dependency on
fishery resources, which may also make them less de-
pendent on the resources and competition in fishing. Ad-
ditional alternative sources of income can be created by
expanding the market of the existing ecotourism-relate
job, that is, hyacinth-made handicraft not only to the
tourists coming to visit in the community, but also to the
people in the other areas of the country in the particular
in the capital cities like Phnom Penh.
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