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Contribution of Community-Based
Ecotourism to Forest Conservation
and Local Livelihoods
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Abstract Tropical forests significantly contribute to local livelihoods as well as
global carbon storage and biodiversity conservation. Therefore, a strategy that
harmonizes a better quality of life for local people with tropical forest conservation
is required. In Community-based ecotourism (CBET), the local community partic-
ipates in related economic activities. In this chapter, we summarize our current
studies that quantified the contribution of CBET to the income and livelihoods of
local people and forest conservation. We selected the Chambok CBET site in
Cambodia for our case study. First, we quantified the effectiveness of CBET in
forest conservation by analyzing forest cover change with published maps created
from satellite images. Second, we evaluated the contribution of CBET to household
income and livelihood changes through a household survey using a questionnaire.
Analysis of the forest cover change maps revealed that deforestation had signifi-
cantly decreased inside the CBET area as compared to outside it, although the
reduction was not enough to stop net deforestation. The survey revealed that the
total monthly income of CBET member households and non-CBET households was
not significantly different. It also showed that the community members felt the
livelihood change after the implementation of CBET. However, this change may
have been caused by general socioeconomic changes in Cambodia. We conclude
that CBET effectively contributed to forest conservation but in a limited capacity to
household income.
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1 Introduction

Tropical forests play a major role in global carbon storage (Bonan 2008; Sullivan
et al. 2017) and are also global centers of biodiversity (Scheffers et al. 2012).
However, deforestation and forest degradation in tropical areas have become a
global concern over the past few decades (Achard et al. 2002; Hansen et al. 2013).
While forest cover has increased in some tropical countries in the last decade (FAO
2015; IPBES 2018), severe deforestation and forest degradation is still happening in
the tropical forests of many countries. Southeast Asia witnessed a reduction of
12.9% in forest cover between 1990 and 2015, largely caused by an increasing
export market for palm oil, pulp, rubber, and timber products (IPBES 2018).
Deforestation and forest degradation have put tremendous pressure on biodiversity
(Newbold et al. 2014) and forced tropical forests to become a net carbon source
(Baccini et al. 2017). Therefore, there is an urgent need to develop mitigation
strategies.

In addition to their contribution to the global storage of carbon and biodiversity,
tropical forests have also been recognized as an important resource of local liveli-
hoods (Sunderlin et al. 2005). For example, in Cambodia, which is our study site,
more than 90% of rural households depend on fuelwood as a primary source for
cooking and other activities (Top et al. 2004; San et al. 2012). Thus, any conserva-
tion strategy that excludes local people from forests may inevitably affect local
livelihoods. Therefore, we need a strategy that harmonizes forest conservation with
the quality of life for local people in tropical areas.

Community-based ecotourism (CBET), a kind of community-based forest man-
agement, is one of the strategies that could improve both quality of life for local
people and conservation efforts in tropical forests. In particular, CBET is where the
local community participates in related economic activities (Kiss 2004). Because
CBET can generate economic benefits, it is seen as a tool for affording a better
quality of life for the participating community. In addition to the economic benefits,
CBET may contribute to the conservation of natural resources in a CBET area—
natural resources that tourists find attractive are conserved for ecotourism. Thus,
CBET may motivate the local community to conserve the area’s forests. Reflecting
expectations for its benefits, CBET has become popular worldwide. While a number
of studies evaluate its impact (see Das and Chatterjee 2015), most of these are
qualitative (Das and Chatterjee 2015); there have been fewer efforts to accumulate
quantitative data to evaluate the effectiveness of CBET, which include our recent
attempts (Lonn et al. 2018b, 2019). While the need for evidence-based decision-
making is paramount, it is possible only by collecting quantitative data on local
people’s livelihoods and forest conservation.

We, therefore, evaluate the effectiveness of CBET by presenting quantitative data
on forest cover change in a CBET area and the total income of CBET members. In
this chapter, we demonstrate the effectiveness of CBET by summarizing findings
from our recent studies (Lonn et al. 2018b, 2019). We first briefly characterize our
study site and, then, evaluate how the forest has been conserved through CBET.
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Finally, we discuss how CBET contributes to household income and livelihood
changes.

2 Chambok CBET

The Chambok CBET site, a flagship model of CBET in Cambodia, was selected as
the study area because it is regarded as a good practice of CBET in Cambodia (e.g.,
Prachvuthy 2006). It is located in the Chambok Commune, Phnom Sruoch District,
Kampong Speu Province, southwestern Cambodia (Fig. 9.1). This Commune offi-
cially consists of four villages. Its total number of households and population in
2008 were 761 and 3670, respectively (NIS 2008). Half of the Commune has been
designated as a national park, called the Kirirom National Park (KNP). According to
a 2010 forest cover map of the Forestry Administration in Cambodia, 44% of the
total Commune land comprises deciduous forests, followed by 25%, 16%, and 7% of
non-forest areas, evergreen forests, and semi-evergreen forests, respectively.

Fig. 9.1 Maps of the Chambok Commune and Community-based ecotourism (CBET) conserva-
tion area. We used the World Borders Dataset provided by Thematic Mapping (http://
thematicmapping.org/) to show the country’s border. The boundaries of Chambok CBET conser-
vation zones were provided by the Mlup Baitong Organization. Forest cover change maps created
by Hansen et al. (2013) were used to calculate forest cover in 2000
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Traditionally, the community was heavily dependent on forest resources and
caused deforestation and forest degradation due to overexploitation (Prachvuthy
2006). Therefore, Mlup Baitong, a local environmental non-governmental organi-
zation, embarked on a project in 2002, aiming to improve the quality of life for the
local people and forest conservation. The Chambok CBET program was opened for
visitors the following year. Until 2010, Mlup Baitong supported the program; since
2011, the local people have been managing it themselves.

The main attractions of the CBET area are the surrounding forests, a 40-meter
waterfall, and local streams (Fig. 9.2). In addition to spending time in the forests and
by the water bodies, tourists can enjoy cycling, meals at restaurants, and cultural
events such as traditional children’s dancing, cooking traditional food, and home-
stays. According to the Chambok CBET committee, approximately 10,000 tourists
visited the site in 2010. The revenue from the program was utilized not only for
paying wages but also for infrastructure development, forest conservation in the
CBET area, and assistance for poor households among other things. There is no strict
rule for undertaking CBET activities, and any Cambodian citizen living in the
Commune can work for CBET-related businesses.

It should be noted that not all Commune areas are assigned to the forest conser-
vation zone of the Chambok CBET (Fig. 9.1). This zone comprises three
community-protected areas (CPAs) and three community forestry areas (CFAs).
The total area of the conservation zone is 10.42 km2, which is approximately 13%
of the total Commune area. The differences between CPAs and CFAs are the
locations and the managing authorities. CPAs are located inside the KNP under
the management of the Ministry of Environment of Cambodia, while CFAs are
located outside the KNP under the management of the Forestry Administration.

Fig. 9.2 The CBET commune area
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However, we have not considered these differences in this chapter because they
cooperatively implement the CBET program.

3 Contribution to Forest Conservation

Among the many ways to evaluate the effectiveness of CBET on forest conservation,
satellite data can provide wall-to-wall information on forest cover change. Here, we
summarize the result obtained from satellite data analysis (Lonn et al. 2019), with
which the effectiveness of CBET was evaluated by comparing the forest cover
change inside and outside the CBET area. Further details of this comparison have
been reported by Lonn et al. (2019)

We used forest cover change maps created from the Landsat satellite (Hansen
et al. 2013); a detailed description of the maps is available on his website (https://
earthenginepartners.appspot.com/science-2013-global-forest/download_v1.1.html).
To explain briefly, the data, provided as approximately 30-m spatial resolution raster
files, includes the tree canopy cover in 2000 and forest loss or gain between 2000 and
2012 per pixel. From this data set, we calculated deforestation and forest recovery
between 2000 and 2012 in the Chambok Commune. We defined forest, deforesta-
tion, and forest recovery as follows: we defined the forest cover in 2000 using the
tree canopy cover of that year; the threshold of tree canopy cover was set to 30%.
Then, we considered that “deforestation” occurred on the pixels that were “forests”
in 2000 but were classified as “no forest” by 2012, and “forest recovery” occurred on
the pixels that were “no forest” in 2000 but were classified as “forest gain” by 2012.

Using the published forest cover change maps, we conducted a two-fold analy-
sis—a direct comparison and taking a quasi-experimental approach. For the com-
parison, we calculated the deforested and forest recovery portions both inside and
outside the CBET area and compared the values. We did this to determine net forest
cover change inside and outside the CBET area.

In addition to this, we used a quasi-experimental approach to evaluate the
effectiveness of CBET. This was done because the location of CBET had not been
chosen randomly, and it was deduced that the simple comparison could yield biased
results. For example, forests that are close to villages or main roads may be chosen as
CBET areas due to the higher accessibility for local people and tourists. On the other
hand, previous studies have demonstrated that the distance to villages or main roads
affects the likelihood of forest loss (Lonn et al. 2018a), because accessibility to a
forest increases with its proximity to a village or main road. In other words, the
distance to a village or main road may covary with both forest loss and the
distribution of CBET. For comparison between inside and outside the CBET area,
we need to control this confounding for minimizing the bias due to the correlation
between covariates. A quasi-experimental approach can minimize the bias by
balancing the distribution of covariates (Stuart 2010). For our analysis, we used a
matching method as the quasi-experimental approach. This method compared forest
cover change inside the CBET area with the change outside the CBET areas that are
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very similar to those inside the CBET area for distance to a village or a main road.
We employed the matching method using eight covariates, including distance to the
nearest road and nearest river. The analysis was conducted with R ver. 3.3.3 (R Core
Team 2019) using the “Matching” package (Sekhon 2015).

Deforestation and forest recovery in the Chambok Commune are shown in
Fig. 9.3; deforested areas are mainly distributed in the eastern part of the Commune
(Fig. 9.3). In addition, it seems forest loss occurred more frequently outside the
CBET area, while there were a few cases of the same inside. When we compare
deforested areas inside and outside the CBET area, both show net decreases in forest
cover (Lonn et al. 2019). This result means that the effects of CBET were not enough
to stop net deforestation.

While the simple comparison reveals that CBET cannot stop net deforestation, the
matching method result shows that deforestation reduced by 2% ( p < 0.01) inside
the CBET area compared to outside it (Lonn et al. 2019). Similarly, it also shows that
forest recovery was promoted by 0.5% inside the CBET area as compared to outside
it, although the difference was not statistically significant at the 0.1 level (Lonn et al.
2019).

Fig. 9.3 Forest cover change in the study area between 2000 and 2012 from Lonn et al. (2018a).
Forest cover in 2000, forest loss, and forest gain were analyzed from the forest cover change maps
(Hansen et al. 2013)
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4 Contribution of CBET to Household Income

Here, we summarize the result from the household survey to quantify the contribu-
tion of CBET to household income, from Lonn et al. (2018b). A survey question-
naire to interview both CBET member households and non-CBET households,
selected systematically, was conducted. In particular, we visited every second
household along the main roads and sub-roads in four villages. This was done
keeping in mind that the household locations may affect the income of the local
people or their livelihoods (Ameha et al. 2014; Rasolofoson et al. 2017). In all,
174 households—77 CBET and 96 non-CBET—were selected from the survey.
These accounted for 23% of the total households in the Commune. Details about the
questionnaire are described in Lonn et al. (2018b). To explain briefly, our question-
naire included questions on current income and its source, socioeconomic status, and
perceptions of livelihood before and after the introduction of the CBET project.

Figure 9.4 represents the total monthly income and ecotourism income of CBET
and non-CBET households. Here, ecotourism income includes any ecotourism-
related work (e.g., accommodation charge for homestays and wages for working at
the CBET site). The median and mean of the ecotourism income of CBET house-
holds were 1.2 and 10.1 USD, respectively.

Distributions of the total income, which included income from other sources in
addition to ecotourism, were very similar between CBET and non-CBET households
(Fig. 9.4). The median and mean of the total income were US $74.1 and 103.7 for
CBET households, and US $64.3 and 81.5 for non-CBET ones, respectively (Lonn
et al. 2018b). The interview on the perception of livelihood change showed that
60.5% and 42.7% of CBET and non-CBET households, respectively, felt an increase
in the quality of their livelihood (Lonn et al. 2018b). On the other hand, 18.4% and
40.0% of CBET and non-CBET households, respectively, felt a decrease in the
quality of their livelihood (Lonn et al. 2018b). Both CBET and non-CBET house-
holds had similar perceptions of why their livelihood had changed, which is
improvement in employment (Lonn et al. 2018b). Only 2% and 0% of CBET and
non-CBET households, respectively, felt ecotourism had improved their livelihood
(Lonn et al. 2018b).

5 Discussion and Conclusion

In this chapter, we quantified the contribution of CBET to changes in forest cover
and the difference in total income between CBET and non-CBET households by
summarizing our recent studies (Lonn et al. 2018b, 2019). The analysis using forest
cover change maps showed that the Chambok CBET contributed to reducing
deforestation, but its contribution was not enough to stop net deforestation. This
finding is consistent with previous studies demonstrating that community-based
forest management in general was effective in conserving forests. First, according
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to a meta-analysis of case studies in 40 protected areas and 33 community-managed
forests, mostly in tropical America, some in Asia, and one in Africa (Porter-Bolland
et al. 2012), the community-managed forests presented lower and less variable
annual deforestation rates than protected forests. Second, according to a more recent
meta-analysis of 159 studies in Central America and Mexico (Min-Venditti et al.
2017), community-based management was associated with a positive impact on
forest cover in 81% cases, whereas protected areas were associated with a positive
impact in 66% cases.

While we showed the evidently positive contribution of CBET to forest conser-
vation, CBET seldom contributed to any increase in the income of the local people—
ecotourism generated the only US $1.2/month in median comparison. Further, the
interview on livelihood change showed the limited contribution of CBET to the
livelihood of local people. This may be because Cambodia has witnessed remarkable

Fig. 9.4 Monthly income and expenditure distributions of CBET and non-CBET households from
Lonn et al. (2018b)
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economic growth since 1998 (Guimbert 2011), and that may provide more employ-
ment opportunities. It is notable that the maximum ecotourism income was US
$97.5, while the median was US $1.2. This result means there is gross inequality
in ecotourism income among Commune members. It is well known that inequality in
ecotourism income has a negative impact on ecotourism activities (He et al. 2008;
Coria and Calfucura 2012). In the case of Chambok CBET, this inequality depends
on the ecotourism-related works that the local people were engaged in and the fact
that large incomes were generated only from homestays (Lonn et al. 2019). The
revision of ecotourism income distribution may be key to improving the average
income of local people.

For archiving the success of CBET, further studies are required to clarify local
people’s motivation to conserve forests under CBET. Conceptually, ecotourism
motivates local people to conserve forests because ecotourism needs attractive
natural resources. However, in our case, the conservation effect may not be derived
from ecotourism—because ecotourism made a limited contribution in increasing
local people’s income and few felt it had improved their livelihood, it is unlikely to
motivate forest conservation. On the other hand, community-based activities for
forest management positively contribute to forest conservation, whether or not it
includes ecotourism (Min-Venditti et al. 2017; Pandey et al. 2017). Some studies
show that tenure security, clear ownership, and/or effective enforcement are impor-
tant factors affecting the success or failure of community-based forest management
(Pagdee et al. 2006; Baynes et al. 2015). Further studies on the effects of these
factors are needed to better understand the success or failure of forest conservation
under CBET.

Finally, we would like to make some suggestions to enable the future success of
the Chambok CBET. First, further efforts toward forest restoration are needed
because CBET was effective but could not stop deforestation. Forest cover in the
Chambok CBET has continued to decrease. Therefore, any strategy that effectively
accelerates forest recovery should be developed. Second, equalization of the eco-
tourism income is an urgent issue to improve the income of the majority of local
people. Currently, only homestay hosts are making a big profit. Thus, there is a need
to create new ecotourism-related jobs for those with low incomes, although it is
easier said than done.

In conclusion, CBET is effective in forest conservation, but its contribution to
increasing the income of local people is limited. To realize the expectation that
CBET can harmonize better quality of life for local people with forest conservation,
we need to develop new strategies focusing on forest restoration and income
equalization.
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