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Abstract 

 This study aims to investigate key elements of community-based ecological management 
(CBEM) in a rural area with plentiful mangrove resources. The investigated elements of CBEM 
include stakeholders’ benefits from sharing ecosystems services provided by the mangrove 
forests, stakeholders’ roles in ecological conservation, and their participation in decision-making 
processes at each stage of the ecological management process. Additionally, the study intends 
to reveal factors that determine the success of CBEM creation processes, including agenda 
setting, matching, restructuring, clarifying, and the routinizing stage. Semi-structured interviews 
and group discussions were conducted with relevant stakeholders, such as community leaders, 
typical villagers, fishermen, and local businessmen residing in the Nernkhor sub-district of the 
Rayong Province, Thailand. The results of content analyses demonstrated that the success of 
CBEM creation processes in the Nernkhor sub-district was related, to a great extent, to 
stakeholders’ awareness of ecological values, the perceived legitimacy of ecological resource 
management efforts, and active communication among stakeholders. In addition, it was found 
that CBEM was successfully implemented due to stakeholders’ perceptions of political equity, 
cost-sharing for conservation activities and the socioeconomic benefits of sharing the ecosystem 
services provided by the mangrove forest. 
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Introduction 
Since the 1980s, the natural resource ma-

nagement approach used in developing coun-
tries has tended to incorporate local people’s 
interests and perspectives. This type of approach 
is often called community-based natural con-
servation (CBNC) [1]. It is believed that the 
management of natural resources using a com-
munity-based approach can sustainably con-
serve local natural resources while helping lo-
cal people to receive sufficient ecosystem ser-
vices. In addition, the implementation of the 
CBNC approach can prevent some adverse en-
vironmental impacts caused by human activi-
ties [2-3] and enhance community empower-
ment [4]. According to the core principle of 
CBNC, local people, who understand their lo-
cal environment and have specific knowledge 
related to local ecological management, are 
encouraged to be highly involved in each part of 
the management process, ranging from pro-
blem identification, goal- and objective-setting 
to alternative plan making, making planning 
decisions, implementation, and outcome moni-
toring. The application of a community-based 
approach to forest management in Benin, Wes-
tern Africa, for instance, resulted in various 
positive outcomes: besides the improvement of 
the forest’s quality, the population’s annual in-
come also increased by 25% [5]. Sudtongkong 
and Webb [6] provided concrete evidence that a 
mangrove conservation project managed by a 
local community in Trang Province, Thailand 
yielded significantly better biological outcomes 
than the conservation efforts managed by the 
state. 

The Nernkhor sub-district of the Rayong 
Province is located near the coast in eastern 
Thailand. It is a part of the Prasae River Delta, 
where the Prasae River drains from the upland 
to the sea. The river is also connected to many 
canals in the Nernkhor sub-district. Nernkhor is 
an area of plentiful natural resources, including 
water, mangrove forests, fertile agriculture land, 

and a rich diversity of plant species. The majo-
rity of the land in the district, approximately 77%, 
is devoted to agriculture; aquatic farming ac-
counts for approximately 31% of the total area 
(almost half of all agricultural land). About 12% 
of the land is made up of mangrove forests, and 
water resources such as canals and rivers, occu-
pies 5% [7]. Valuable natural resources benefit 
local villagers in a variety of ways, such as their 
careers, recreational activities, daily living, and 
health. A majority of the villagers’ careers are 
related to the use of local natural resources, as 
they work in agriculture and fisheries. However, 
the use of those resources has its own limitations 
and requires effective management, especially 
since natural resource consumption has increased 
due to the area’s increasing population. 

In the last twelve years, the Nernkhor sub-
district has faced a serious deterioration of its 
mangrove forest ecosystem due to villagers’ ex-
ploitation of the mangrove resources and en-
croachment into forest areas. Among the grow-
ing food manufacturing industries, farmers 
tended to harvest aquatic animals with the pur-
pose of supplying them to commercial indus-
tries, rather than for household consumption and 
family-run businesses. Consequently, several 
types of aquatic animals, such as krill, oysters, 
mangrove crabs, and blue manna crabs, have 
been overharvested and their populations dra-
matically decreased. Moreover, villagers and 
business investors have also invaded mangrove 
areas, and some parts of the forests were trans-
formed into shrimp farms. The rapid expansion 
of shrimp farming has led to pollution of the 
Prasae River, because wastewater produced 
from farming activities has been regularly dis-
charged into it. 

The growing population and massive de-
mands of aquatic harvesting without effective 
ecological management measures have posed a 
serious threat to the mangrove forest systems. In 
response, local villagers, fishermen, and com-
munity leaders established a community-based 
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ecological management plan in 2004, and villa-
gers were encouraged to become fully engaged 
in the mangrove ecosystem management pro-
ject. The main goals of CBEM are to recover 
and conserve the mangrove forests; to maintain 
the presence of aquatic animals, in terms of 
quantity and diversity; and to enable local vil-
lagers to access mangrove resources. In addi-
tion, CEBM emphasizes the involvement of 
relevant stakeholders in decision-making pro-
cesses at each stage of the ecological conser-
vation project. After the project’s implemen-
tation, the quality of the mangrove forest eco-
systems became as plentiful as it was before. 

This study aims to investigate factors that 
contributed to the successful implementation of 
a community-based ecological management plan 
in the Nernkhor sub-district of the Rayong Pro-
vince. The key elements of CBEM are investi-
gated, as are the factors determining its success. 
Semi-structured interviews and focus group 
discussions were conducted between February 
and May 2016, followed by a content analysis 
of the same. The findings provide some impli-
cations for the development of CBEMs that can 
be applied to other cases. 
 
Theoretical Contexts 
1) Community-based ecological management 

Community-based ecological management 
(CBEM) is a management approach in which 
communities are responsible for managing na-
tural resources within a specific area. CBEM 
allows local communities to fully or partially 
make decisions on how the resources can be 
utilized and/or managed [7]. Those ecological 
resources include water, mangrove forests, pas-
tures, communal lands, and fisheries. Aben-
sperg-Traun [9] stated that by applying the 
CBEM concept, local ecological resources must 
be managed by local institutions and local be-
nefits are emphasized. The engagement of local 
people in all processes of ecological manage-
ment is significant; their demands and notions 

are deliberatively considered in all processes 
and goals of ecological resource management. 
In implementing CBEM, local people are en-
couraged to assess ecological situations, to iden-
tify their needs and concerns, to be involved in 
every decision related to the management, to 
implement relevant projects, and to monitor 
outcomes. In this way, CBEM contributes to 
local capacity building as well as community 
empowerment. To create CBEM, four major 
components are necessary: understanding of 
stakeholders’ perceptions of ecological values, 
patterns of social interactions among the stake-
holders, leadership and powers, and organiza-
tional arrangements and managements [10-11]. 

To successfully establish CBEM, Rogers 
[12] identifies five stages or CBEM creation 
processes. The first is agenda setting and it re-
fers to a local community’ s awareness of pro-
blems in ecological systems that require effect-
tive solutions. The second stage is matching, 
which means community decisions on the func-
tion of CBEM in response to identified eco-
logical problems. The third stage is restructur-
ing or community decisions on CBEM rules and 
management structures. The fourth stage is a 
clarifying process or clarifying community 
rules. These rules should be enforced at least at 
a rudimentary level. The last stage is routiniz-
ing, which means CBEM has been routinely 
implemented and has become normalized in the 
community. Three important factors contribute 
to the success of CBEM: the local people’ s 
perceived legitimacy of ecological resource ma-
nagement because people will be more involved 
in CBEM if they have this; the second factor is 
communal support or community members’ 
support for the idea as without communal sup-
port, it is hard to receive public acceptance of the 
rules; and the last factor is the characteristics of 
the rules should correspond to the community’s 
capability to monitor and enforce them [13-14]. 
The success of CBEM shows that ecological 
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systems can be conserved while also providing 
some ecological services to local community. 
 
2) Stakeholder participation in ecological 
management projects 

Due to the complexity and uncertainty of 
ecological problems, a flexible and transparent 
environmental decision-making process is ne-
cessary; this allows diverse sets of knowledge, 
concerns and values to be taken into conside-
ration. To achieve this expectation, stakeholder 
participation should play a significant role in 
ecological decision-making processes [15]. 
 According a review of the literature, the 
concept of stakeholder participation mainly 
describes the degree of stakeholders’ engage-
ment. As proposed by Arnstein [16], the ladder 
of participation, for instance, demonstrates de-
grees of increasing involvement, from “mani-
pulation”, referring to the passive dissemina-
tion of information, to “citizen control”, which 
means active engagement. Bigg [17] defines the 
degree of stakeholder participation as different 
levels of relationships, including contractual, 
consultative, collaborative, and collegiate. In 
contrast, Rowe and Frewer [18] emphasize 
communication characteristics rather than the 
degree of participation; namely, communication 
flows among parties are used to identify dif-
ferent types of stakeholder engagement. For in-
stance, only disseminating information to passive 
recipients is classified as “communication”. If 
the information or feed-back is gathered from 
participants, it can be classified as “consultation”. 
The “participation” level represents two-way 
communication between participants and the 
mutual exchange of information through a 
communication dialogue. In another approach, 
Tippett [19] distinguishes the degree of en-
gagement based on methods in the decision 
making processes that can be classified into five 
types: informing, designing active engagement 
processes, consulting, implementing manage-
ment plans, and monitoring and learning from 

the outcomes of the participatory practice. In 
CBEM, stakeholders are highly encouraged to 
be involved in the processes of implementing 
and monitoring. Villagers are also one of the 
groups of decision makers in ecological ma-
nagement projects. 
 
3) Equity in community-based ecological ma-
nagement 
 Political equity and the allocation of socio-
economic benefits among stakeholders are im-
portant elements of CBEM [20]. Jacobs [21] 
indicates two types of equity: economic and 
political. Economic equity refers to benefit and 
cost allocations. All stakeholders must be al-
lowed to receive fair benefits from the out-
comes of ecological resource management de-
cisions. At the same time, stakeholders’ cost 
sharing efforts should also be taken into consi-
deration. “Costs”, in a CBEM context, refers to 
time used in group meetings or the labor costs of 
operating ecological management projects. 
Stakeholders must be allowed to receive fair 
benefits, and they must contribute necessary 
costs, such as their time, money, or labor. Ano-
ther type of equity is political equity, which 
refers to stakeholders’ access to decision-making 
bodies and their ability to express their con-
cerns. Stakeholders must be able to influence 
final decisions [21]. Marginal groups are those 
whose voices should be greatly considered, due 
to having less political power to influence the 
decision-making process [22]. To sustain CB-
EM, political equity and socioeconomic benefits 
allocation among stakeholders must be taken 
into consideration. 
 
4) Conceptual idea of the study 

The study is divided into two aspects. First, 
the study aims to explore how CBEM was ini-
tiated and successfully implemented in the Nern-
khor sub-district of the Rayong Province of 
Thailand. The five stages of the CBEM crea-
tion process, proposed by Rogers [12], are em-
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ployed to explain this. The stages are: agenda 
setting, matching, restructuring, clarifying, and 
routinizing. Factors contributing CBEM creation 
processes are analyzed, in order to investigate 
those that contribute to the success of the pro-
ject’s implementation.  

The first element to consider is stakeholders’ 
benefits from sharing the ecosystem services 
provided by the mangrove forest. As Abensperg-
Traun [9] stated, to sustain CBEM, stakeholders 
must be allowed to receive ecological services 
from natural resources, and benefit allocations 
must be fair for each stakeholder [21]. Second, 
to implement CBEM successfully, stakeholders 
must contribute to some costs of the ecological 
conservation practices [21]. These costs are, for 
instance, time, opportunity cost, money, and/or 
labor. The third important element to consider is 
stakeholders’ participation in decision-making 
processes during each stage of ecological ma-
nagement. The degree of participation can de-
monstrate a stakeholder’s political power in 
CBEM. As Jacobs [21] noted, equity in politics 
allows all relevant stakeholders to express their 
concerns and feelings and to influence final de-
cisions. Therefore, diverse knowledge, concerns, 
and values can be taken thoroughly into con-
sideration. The results of this investigation will 
provide some implications for CBEM develop-
ment based on lessons learned from the case 
study.  
 
Data and Methodology 
1) Case study 

The Nernkhor sub-district of the Rayong 
Province (Figure 1) consists of nine small rural 
communities. Its total area is about 36.08 km2, 
with 1.7 km2 of mangrove forest and 13.5 km2 of 
agricultural land; only 1.4 km2 are residential 
lands [7]. The mangrove forest has been classi-
fied as a riverine mangrove forest, as the forest 
is situated alongside the Prasae River (Figure 2). 
The area is a floodplain that is flooded by most 
high tides and dry during most low tides. Its sa-

linity levels are diverse, depending on the sea-
sons (such as the dry and wet seasons). The area 
is not exposed to storms or ocean waves, but it 
is situated so that it receives water runoff from 
upland areas. The mangrove trees in Nernkhor 
thrive because of the nutrient influx from the 
river flows, and because they are not under threat 
from ocean waves or storms. 

Currently, the mangrove forests in Nernkhor 
and the surrounding areas are plentiful and con-
tain diverse levels of tree species, such as Rhi-
zophora apiculata, Sonneratia caseolaris, Ceriops 
decandra, and Xylocarpus moluccensis. The 
forests are also home to many types of aquatic 
animals, such as mangrove crabs, krill, and 
oysters. The mangrove ecosystem has provided 
many benefits to villagers, such as careers re-
lated to mangrove resources and recreational 
activities. For instance, villagers produce various 
seasonings, including fish sauces and shrimp 
paste, from the aquatic animals found in the area. 
Many villagers utilize the plentiful mangrove 
ecosystems for aquatic farming in the river 
running through the forests. The villagers’ cul-
ture and lifestyles are deeply connected with the 
mangrove ecosystem’s resources. 

Considering the socio-economic aspects of 
the Nernkhor sub-district, the population is 
4,653 people in 1,251 households [23]. Most 
villagers are agriculturalists and fishermen [7]. 
Villagers who live near the river are typically 
involved in aquatic farming activities such as 
fish and oyster farming. The average household 
income per month is approximately 20,000 baht, 
or US$578. Communities in the area have 
worked together collaboratively in order to ac-
hieve socio-economic and environmental sus-
tainability. Recently, one community in the area, 
Ban Jamrung, became well-known because of 
the success of collaborative community deve-
lopment, as evidenced by residents’ happiness 
and satisfaction in life. Each year, the commu-
nity welcomes visitors from around the country 
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to learn about successful development in a rural 
community. 

 
2) Investigating CBEM 
 As previously mentioned, this study ex-
plored five stages of CBEM creation processes: 
the agenda setting, matching, restructuring, cla-
rifying, and routinizing stages. It also explored 
significant factors that contributed to CBEM 
success. Then, three important elements of 

CBEM, stakeholders’ benefit from the sharing 
of ecosystems services provided by the man-
grove forest, stakeholders’ roles in ecological 
conservation, and their participation in the de-
cision-making process at each stage of ecologi-
cal management, were investigated. To gather 
data for analysis, the authors conducted semi-
structured interviews and focus group discus-
sions using relevant topic guides. The questions 
related to the topic guides were: 

 

 
Figure 1 Study area 

 

 
Figure 2 Mangrove forests in Nernkhor sub-district 

Source: Taken by author in March 2016 
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- Please explain how CBEM was first es-
tablished.  

- Why did you decide to become involved in 
CBEM?  

- What kinds of problems have been faced in 
the community when conducting CBEM? 

- Are you encouraged by community lea-
ders or other groups of people to participate in 
CBEM? 

- Do you have a chance to share ideas or 
ecological concerns with other groups?  

- Have you participated in the decision-
making process on ecological conservation 
projects?  

- How does the mangrove forest benefit your 
life?  

- If the mangrove forest no longer existed, 
how would your life be affected?  

- How has the mangrove forest been con-
served by the roles of the community members?  

- Do you have to follow any rules?  
- Do you receive support from the govern-

ment?  
All collected data were analyzed based on 

the conceptual idea of the study.  
 

3) Data collection and analysis 
To analyze CBEM, the authors employed 

semi-structured interviews that followed a 
judgment sampling strategy [24]. Thirteen vil-
lagers, including one formal community leader, 
two informal community leaders, four typical 
villagers, two local businessmen, and four fis-
hermen, were asked to participate in interviews. 
These interviewees were stakeholders who were 
impacted by and who also made an impact on 
the CBEM efforts in the study area. In addition, 
focus group discussions with five local villa-
gers and four fishermen were conducted. The 
discussion was conducted separately between a 
group of villagers and fishermen. The discus-
sions raised the same issues as those addressed 
in the interviews. 

Regarding the demographic characteristics 
of the participants, nine were female and thir-
teen were male. Only two participants, one vil-
lager and one businessman, held a Bachelor’s 
degree. Other participants held junior and se-
nior high school diplomas. The interviews were 
conducted between February and March 2016, 
and group discussions were conducted in May 
2016 in the Bang Jamrung and Nernsay villages 
in the Nernkhor sub-district of the Rayong Pro-
vince. To explain the five stages of the CBEM 
creation processes and to explore the key ele-
ments of CBEM in the Nernkhor sub-district, a 
content analysis was performed by summarizing 
the data gained from the semi-structured inter-
views and focus group discussions. 

 
Results  
1) Stages of CBEM creation processes in the 
Nernkhor sub-district 

The results of the semi-structured interviews 
and focus group discussions demonstrated 
issues related to the five stages of the CBEM 
creation process in the Nernkhor Sub- district 
and shed light on the factors contributing to the 
success of the project’s establishment. Figure 3 
details the five stages of the CBEM creation 
process. 

The first stage of the CBEM process 
(“agenda setting”) refers to stakeholders’ re-
cognition of ecological problems. In the Nern-
khor sub-district, CBEM was initially esta-
blished by the collaboration among fishermen, 
villagers, and community leaders in 2004. Many 
fishermen and villagers recognized the signi-
ficant population decline of several types of 
aquatic animals, such as mangrove crab, krill, 
and fish. They assumed that overharvesting and 
the alteration of the environmental quality 
around the mangrove forest were the major 
causes for these changes. The villagers also 
indicated that deteriorating mangrove ecosys-
tems had a negative impact on the community’s 
identity and lifestyle. Namely, some people had 
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to change jobs, due to the scarcity of aquatic 
animals. As a consequence, local wisdom re-
lated to fishery activities was lost. The villagers 
and fishermen’s awareness of the deteriorating 
mangrove ecosystem and its impact on the 
community’s culture, identity, and well-being 
contributed significantly to their motivation to 
recover and conserve the mangrove ecosystem. 

The second stage, of the CBEM process 
“matching”, refers to the public’s recognition of 
the necessity to apply a new ecological con-
servation strategy and, possibly, to apply the 
CBEM concept to cope with their ecological 
problems. Interviews with stakeholders revealed 
that villagers, fishermen, community leaders, 
and local businessmen had expressed the signi-
ficance of stakeholder engagement in conser-
vation activities, so as to enhance public aware-
ness of ecological values and the public’s un-
derstanding of the interconnection between 
local cultural contexts and mangrove ecosys-
tems. For instance, one community leader said, 
“Some new residents did not recognize the re-
lationship between mangrove resources and 
[the] community’s livelihoods; thus, they were 
not aware of [the] ecological deterioration”. 
Similarly, the villagers’ perspective was that if 
people have ecological awareness and a sense of 
place related to the mangrove forests, they will 
feel more responsible for the ecosystem’s 
conservation and will commit to sustainable 
behaviors. A local businessman stated, “The 
CBEM approach, which emphasizes the in-
volvement of stakeholders in decision making 
on mangrove resource conservation programs, 
could constitute information sharing among one 
another and could enhance people’s ecological 
awareness and self-responsibility”. Furthermore, 
stakeholders insisted that local ecological pro-
blems could not be solved by the mere manage-
ment of governmental institutions, which mostly 
impose strict rules and intensive conservation 
strategies. Such a management system would 

not constitute self-responsibility and environ-
mentally friendly behaviors. 

The results of focus group discussions with 
villagers also reflected their perceptions of the 
significance of stakeholder engagement in eco-
logical conservation and its ability to enhance 
public awareness of ecological values. They 
realized that top-down conservation approaches 
destroyed public responsibility; thus, mangrove 
resources had been extensively destroyed. Over-
all, the results of the interviews revealed that 
stakeholders realized the weakness of top-down 
approaches and understood the potential of 
CBEM as a means of sustainably addressing and 
correcting the deterioration of the mangrove 
resources in the Nernkhor sub-district. 

Taking another perspective, stakeholders felt 
that, if based on management by government 
actors, the villagers would not be allowed to use 
the mangrove resources in any way. This would 
not have benefitted the local community at all, 
and would have potentially destroyed the local 
economy. The cultures and rural lifestyles 
related to the use of mangrove resources would, 
potentially, have been destroyed. A community 
leader said, “The mangrove forest and other 
mangrove resources couldn’t be conserved by 
the mere role of governmental institutions due 
to insufficient understanding of social-ecolo-
gical relationships”. A fisherman added, “Our 
lives are related to the mangrove forest. The 
responsibility to manage the mangrove should 
be laid with us as well”. This corresponds to the 
results of an investigation conducted by Berkes 
[25], who argued that the link between social 
and ecological systems needs to be understood, 
in order to build social ecological resilience and 
successfully conserve ecological systems; thus, 
stakeholders’ engagement is significant. In the 
Nernkhor sub-district, villagers and community 
leaders collaborated in 2004 and came up with 
the ideas for their community-based ecological 
management plan. 
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Figure 3 Five stages of CBEM creation processes in the Nernkhor sub-district 

 
The third stage of the process is “restructur-

ing”, which calls for the development of ma-
nagement structures and the establishment of 
rules. In this stage, the identification of relevant 
stakeholders, the creation of a network among 
social actors, and community rules for man-
grove resource conservation developed. Accord-
ing to the interviews, it was clear that, since 
Nernkhor’s villagers realized the significance of 
their engagement in the success of the con-
servation efforts, they established a community 
network aimed at recovering and conserving the 
mangrove resources. Several groups of stake-
holders, such as fishermen, typical villagers, and 
local businessmen, were encouraged to become 
involved in the network. A community leader 
noted, “We tried to include more relevant stake-
holders whose roles were significant to the 
success of ecological conservation protects”. A 
number of fishermen from the area were also 
encouraged to become involved. One explained, 
“Though some fishermen live outside the dis-
trict, they, however, could come and harvest 

aquatic animals around this area. Therefore, they 
should be involved in the project”. 

The network was extended and strengthened 
by frequent and intensive communication among 
actors during 2004-2005. As a villager reported, 
“We have quite frequent communication. We 
have a meeting almost once a month”. After the 
network was established, all stakeholders worked 
corroboratively to design a way to practice CEBM. 
In 2007, rules for practicing mangrove forest 
conservation and protecting aquatic animals 
were created based on stakeholders’ agreement. 
A group of villagers shared, “Any decisions on 
conservation projects, including community 
rules, were made based on stakeholders’ agree-
ment”. The rules can be seen in Table 1. 
Provincial Governmental institutions also sup-
port these rules. In addition, the community 
network occasionally receives monetary support 
from the industrial sector in the form of co-
operative social responsibility projects, so the 
conservation projects can endure even without 
governmental support. 

- Stakeholders’ awareness of the deterioration of mangrove 
resources due to the excessive harvesting of aquatic animals 

- Stakeholders’ recognition of the ecological value of mangrove 
forests as one of the communities’ valuable resource 

- Stakeholders’ requirement of new strategies to conserve 
mangrove forests and related resources  

- Local authorities’ support for the role of citizens in managing 
mangrove ecosystems 

- Community network formation and the involvement of relevant 
stakeholders in the CBEM . 

- Creation of goals, mangrove ecosystem recovery and 
conservation plans, and the development of community rules 

- Identification of stakeholders’ roles 
- Stakeholders’ practices of their roles 
- Enforcement of the rules by all stakeholders  

- Outcomes monitored periodically 
- Revision of the rules and roles of each stakeholder in accordance 

with current situations 

Agenda setting 

Matching 

Restructuring 

Clarifying 

Routinizing 
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The fourth stage in the process is “clarifying”, 
which refers to the enforcement of rules and the 
identification of stakeholders’ roles. Rule 
enforcement began started in 2008 with the 
support of the entire community. According to 
the interviews, each stakeholder could clearly 
indicate his or her role and the community rules 
for mangrove resource conservation. All reported 
that they enthusiastically comply with the rules. 
Fishermen reported that they have followed the 
rules strictly, because their careers are related to 
fishery activities, which have a tremendous ef-
fect on the quality of the mangrove forest’s 
ecosystem. They would easily be blamed if new 
problems manifest themselves. Members of the 
local business sector reported that they follow 
the rules by not supporting any illegal or pro-
hibited fishery goods. This could decrease the 
illegal harvesting of mangrove resources. 

To date, there is no specific penalty if one 
does not follow the rules, but social sanctions 
seem sufficient for enforcing them. If one en-
gages in an activity that contradicts the com-
munity’s rules, he or she will not be accepted. In 
addition to formal rules, each stakeholder also 
has roles they must follow. For instance, all 
stakeholders have a role in monitoring the 
mangrove ecosystem conditions, and they are 
expected to participate in the network’s meet-
ings. The roles of each sector complement one 
another. 
 The last stage in the process is “routinizing ”.
This is the stage when CBEM is routinely prac-
ticed, and it is recognized as the normal, strate-
gic way to achieve mangrove resource conser-
vation. All stakeholders reported that they have 
routinely been involved in the activities held by 
the community network. One villager shared, 
“We receive sufficient benefits from the eco-
systems provided by the mangrove forest, while 
the mangrove forest is sustainably conserved .
This is why we accepted CBEM and have often 
engaged in community activities”. A local busi-
nessmen added, “We are frequently involved in 

any discussions on mangrove ecosystem condi-
tions and relevant problems, and have been 
involved in the decisions on conservation acti-
vities”. According the results of the interviews 
and group discussions, it can be said that CBEM 
has obtained support from villagers, govern-
mental institutions, and the business sector. All 
stakeholders have practiced their roles enthu-
siastically. In addition, through their satisfaction 
with the current condition of the ecosystem, 
villagers have remained aware of unpredicted 
threats to the forest. Thus, the community rules 
are revised when necessary. The rules and roles 
of each stakeholder are also monitored from time 
to time, in order to ensure the proper response is 
made to current ecological conditions. 
 
2) Factors contributing to the success of 
CBEM creation processes 

Three significant factors contribute to the 
success of CBEM creation processes. These are 
stakeholders’ ecological awareness, the per-
ceived legitimacy of ecological resource ma-
nagement efforts, and active communication 
among stakeholders. Concerning stakeholders’ 
ecological awareness, sampled groups such as 
villagers, fishermen, and community leaders de-
monstrated high awareness that the deterioration 
of the mangrove ecosystems was caused by 
intensive fishery activities, shrimp farming, and 
the expansion of food manufacturing industries. 
As a result, these people were motivated to play 
a role in protecting the mangrove resources. They 
expressed the urgent need for a new strategic 
approach to recover and conserve the resources; 
thus, the community network was created.  

The second factor is the perceived legiti-
macy of ecological resource management ef-
forts. Legitimacy refers to the right of a person 
or social group to rule and the perceptions of 
general public regarding this right [26]. Legiti-
macy can be acquired not only via formal 
means, but also by lending effectiveness in con-
tributing to outcomes [27]. In the Nernkhor sub-
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district, all stakeholders exhibited high per-
ceived legitimacy in governing the mangrove 
resources. For instance, a community leader 
said, “We are responsible for managing the 
mangrove resources; thus, we have to create 
rules for controlling the resource use”. A villa-
ger added, “It is our responsibility to take care 
of the mangrove resources, and those resources 
are [the] community’s assets, which we have to 
take care not only for us but also our success-
sors”. Though a public authority currently owns 
the mangrove forest area, villagers are allowed 
to use and manage its resources. All sampling 
groups reported their involvement in the rule-
making process. High levels of perceived legi-
timacy enhanced stakeholders’ involvement. 
Today, the general public accepts the rules for 
mangrove resource management that were 
launched by the community network, and each 
stakeholder has complied with and enforced 
these rules enthusiastically. 

The last factor is active communication among 
stakeholders. As the interviews with commu-
nity leaders revealed, a great deal of emphasis is 
placed on the development of communication 
among stakeholders, which they recognized as 
one of the most important components in 
CBEM”. We had frequent communication by 
organizing meetings after all parties [had] 
awareness of the deterioration of the mangrove 
forest; thus, the network could be gradually 
developed”, stated one community leader. A 
fishermen confirmed, “We had many oppor-
tunities to talk and share our notions and feel-
ings among one another; therefore, we under-
stood how the use of mangrove resource is very 
much important to each specific group”. Ano-
ther villager recalled, “We were encouraged to 
join several activities hold by the network, and 
were frequently informed about the situation 
related to mangrove forests”. Active communi-
cation among stakeholders contributed to the 
successful stakeholder engagement in CEBM. 

 

3) Key elements of CBEM 
Table 1 depicts the key elements of CBEM 

in the case study. The community derives its 
own systematic benefits from sharing the eco-
system services provided by the mangrove forest, 
and stakeholders have their own roles to per-
form. In this case, the mangrove forest area is 
protected by community rules that were drafted 
by all communities in the Nernkhor sub-district. 
However, fishermen are still allowed to harvest 
aquatic animals that live outside the protected 
area. Those animals living inside the protected 
area can be harvested only during specific times, 
such as once every two months, depending on 
the community’s agreement. In addition, man-
grove trees may be cut for household use, but 
when a tree is cut, five young mangroves must 
be planted to replace it. All interviewees ex-
pressed satisfaction with these rules. A fisher-
man, for instance, said, “Because of the enforce-
ment of the rules, the quality of [the] mangrove 
forest [has] become better than before, and the 
population of aquatic animals steadily increases”. 
A local businessman noted, “Local ecological 
resources are valuable and well known by out-
siders. The plentiful mangrove forest attracts 
tourist, thus we can sell our products produced 
from local aquatic goods”. The results of this 
investigation demonstrated that each stakeholder 
has the opportunity to gain significant socio-
economic benefits from the implementation of 
CBEM practices. Fishermen and local busi-
nessmen gain economic befits, while typical 
villagers, community leaders, and visitors are 
satisfied with the good quality of ecological 
conditions, which contribute to livable commu-
nities. 

As a condition of access to these benefits, 
each stakeholder has roles and rules to follow. 
This represents their in-kind cost contribution to 
CBEM. For instance, villagers may cut man-
grove trees, but they must plant replacements, 
too. In doing this, villagers are contributing their 
labor and costs to the planting of young tress. 
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Similarly, fishermen may harvest crabs near the 
protected areas, but if pregnant or baby crabs are 
found, they must place them in the protected 
area. Though they harvest a great number of 
crabs, they must be release some back to nature. 
This represents the fishermen’s labor contribution. 

Considering stakeholders’ participation in 
CBEM, all interviewees stated that they were 
fully encouraged by one another to engage in the 
process. A community leader, for instance, said, 
“All consensuses in each stage of CBEM must 
be made based on stakeholders’ agreement; 
otherwise, any ecological practices would not be 
accepted and implemented by all sectors”, and a 
villager added:  

 
We were enthusiastically encouraged by 

community leaders to be involved in CBEM. We 
were often informed about ecological con-
servation activities. In the meeting, community 
leaders always asked members to express opi-
nions and/or concerns. We could freely talk and 
expressed our thoughts and feelings. 

 
Fishermen also indicated their active in-

volvement in ecological management. For in-
stance, one commented: 

 
We are the group who should be responsible 

for ecological conservation because we have 
directly exploited ecological resources more than 
the others. This is why we always participate in 
ecological conservation activities. We consider 
other people’s concerns. Though, we, sometimes, 
did not agree with other groups’ opinion, we still 
accepted the majority voices. 

 
The results of this investigation indicate that 

all stakeholders have engaged in CBEM at a 
significantly high level; namely, they can in-
fluence final decisions and have implemented 
CBEM by performing several ecological prac-
tices. This shows stakeholders’ political power 
in CBEM. 

CBEM’s Implications for Development 
 This study has demonstrated the five stages 
of the CBEM creation process in the Nernkhor 
sub-district and the factors contributing to its 
success. The results of the content analyses de-
monstrated three significant contributing factors: 
stakeholders’ awareness of ecological degrada-
tion, the perceived legitimacy of the resource 
management efforts, and active communication 
among stakeholders. Stakeholders’ awareness 
of the area’s ecological value significantly 
contributed to their desire to apply a new eco-
logical management approach. As previously 
mentioned, the ecosystem of the Nernkhor sub-
district has provided diverse resources neces-
sary for people’s well-being, and they have 
influenced communities’ lives in many ways: 
professionally, as a venue for recreation, and in 
terms of the historical memory related to the 
sites. When people realize the scarcity of their 
resources, they have an incentive to take action 
to rehabilitate and conserve them. However, this 
motivation depends on people’s perceptions of 
the level of resource degradation; it cannot be 
allowed to exceed the point of feasible im-
provement [28-29]. 

All stakeholders were dependent on the eco-
system services provided by the mangrove fo-
rests for supplementation of their livelihoods, 
and in the absence of protection and conser-
vation measures, threats to the mangroves, such 
as the overharvesting of aquatic animals and 
wastewater discharge from shrimp farming and 
illegal logging, the public became concerned 
about resource scarcity. In short, the threat of 
scarcity of future ecosystem services such as 
fish, shellfish, and mangrove crabs significantly 
contributed to stakeholders’ awareness, giving 
them the motivation to take action to conserve 
their resources [30].  
 Stakeholders’ perceived legitimacy of man-
grove resource management efforts were also 
significant for the CBEM’s success. According 
to the 2007 Thailand Constitution, local autho-
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rities have the right to manage natural resources, 
and citizens have the right to engage in envi-
ronmental and natural resource management in 
their communities and to receive benefits from 
their communities’ resources [31]. Therefore, local 
authorizes and citizens can create appropriate 
systems to govern the use of mangrove resources 
[32]. Legitimacy is an important component of 
CBEM [13]. It influenced stakeholders’ decisions 
to become involved in the decision-making 
processes and to accept the conservation rules 
[33-34]. 
 The last factor for success is active commu-
nication among stakeholders. As Gruber [35] noted, 
community is an important component of CBEM 
because communication among social actors con-
tributes to social learning, which enables each 
actor to mutually understand the values and needs 
of each sector [36]. Thus, decision-making in an 
ecological management context relies on the 
considerations of all stakeholders’ interests and 
concerns. These factors must be taken into con-
sideration during the CBEM creation process. 
 Moreover, this study investigated how equi-
ty in politics, cost-sharing for conservation ac-
tivities and socioeconomic benefit sharing of an 
ecosystem’s services contribute to the success of 
a CBEM effort. Overall, the results demonstrated 
that all stakeholders were involved fairly in the 
cost and benefit sharing of the resource reha-
bilitation and conservation efforts, and engaged 
in all stages of CBEM. They were satisfied with 
their current benefits and their involvement in 
cost sharing and working projects. These three 
factors contributed to the success of the CBEM 
efforts in the Nernkhor sub-district. As Kellert 
[20] noted, to succeed in implementing commu-
nity-based natural resource management, bene-
fits must be fairly allocated, so as to maintain 
stakeholders’ motivation and support. Abensperg-
Traun [9] and Datta [2] also concluded that 
CBEM must allow community members to ma-
nage their own ecological resources, and to 
utilize those resources for the fulfillment of their 

needs. In addition, the participation of each stake-
holder in decision-making processes, ranging 
from problem identification to solution selection, 
community rule designs, rule enforcement and 
compliance, and outcomes monitoring, is also 
imperative [37-38]. 
 The results of this study revealed that each 
stakeholder has equitable political power, and 
all can influence final decisions. This equity, 
Jacobs [21] notes, is one of important factors 
contributing to the success of CBEM efforts, as 
it potentially increases the perception of each 
stakeholder of the fairness of environmental 
decisions and ensures that diverse values and 
needs are taken into consideration [38]. In short, 
political equity and cost and benefit sharing 
must be taken into consideration to ensure suc-
cessful long-term CBEM implementation. 
 
Conclusion 
 This study presents two important aspects 
related to ecological management in a rural area. 
First, the study investigated the five stages of the 
CBEM creation process and success in the 
Nernkhor sub-district of the Rayong Province, 
Thailand. Second, the study explored the three 
key elements of CBEM. Semi-structured inter-
views and focus group discussions with rele-
vant stakeholders, such as villagers, community 
leaders, fishermen, and local businessmen, were 
conducted; the results revealed that the Nern-
khor sub-district has its own mechanism for 
managing its ecological resources. Three main 
factors contribute to the success of CBEM: 
stakeholders’ awareness of ecological degrada-
tion, the perceived legitimacy of mangrove 
resource management efforts, and active com-
munication among stakeholders. Moreover, the 
results of this investigation also revealed the 
significance of equity in politics, cost-sharing 
for conservation activities, and the sharing of 
socioeconomic benefits derived from the eco-
system’s services. These were essential for the 
successful CBEM implementation. 
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