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ABSTRACT. In Thailand, mangrove forests are claimed for state management, although it is widely
recognized that coastal communities access and manage those forests. Skepticism persists within Thai
government circles about whether coastal villages can sustainably manage and protect mangroves. This
research presents evidence of successful mangrove conservation and management by two coastal villages
in Trang province, southern Thailand. Using interdisciplinary methods including interviews, discussions,
guantitativeforest surveys, andinstitutional analysis, we describethe history of how thesetwo communities
gained rights to manage the mangrove forests, and the subsequent positive biological outcomes associated
with their management. Local villages have crafted and maintained well-defined governance management
ingtitutions over the forest, and as aresult, stand structure was superior in community-managed mangrove
foreststhaninthe open-accessstateforest. Wearguethat thebasisfor thecommunities’ successin managing
these forests was that the resource was necessary to local livelihoods and was becoming scarce; the
communities enjoyed autonomous decision making and had a high degree of socia capital; the forest and
user groups were well defined and monitored; effective leadership was present in the villages to apply
sanctions and resolve conflicts; and there was substantial assistance from an external non-governmental
organization, which served as a bridge between the villages and the government. For conservation, simply
knowing whether communities can conserve mangroves is not sufficient. We must know why the
communities are or are not successful. Conservation research must, therefore, consider not only the
biological outcomesof community management, but the underlying reasonsfor those outcomes. This paper
can serve as aguideline for future studies on the community-mangrove interface.

Key Words: biodiversity, collective action; ecology, forest management; institutions, management;
sustainability

INTRODUCTION isan urgent need to find conservation strategiesthat

lead to successful biological outcomes, while

The environmental importance of mangroves has
been widely demonstrated (e.g., Othman 1994,
Nagelkerken et al. 2000, Kathiresan and Rajendran
2005), as hastheir direct and indirect contributions
to the livelihoods of millions of coastal inhabitants
(Sathirathai and Barbier 2001, Soontornwong
2006). Unfortunately, however, mangroves are
seriously threatened ecosystems (Valiela et al.
2001), with threats coming from coastal
development, conversion to aquaculture, overharvesting
of trees, pollution, and global climatechange (Adeel
and Pomeroy 2002, Alongi 2002). Southeast Asia
is considered to be a center of mangrove diversity
(Tomlinson 1986); therefore, conservation of
Southeast Asian mangrovesisahigh priority. There

accounting for the needs of rural coastal inhabitants
who depend on the resource.

There is extensive documentation that in many
upland systems of South and Southeast Asia, local
forest protection and management has led to an
improvement of forest conditions (e.g., Agrawal
and Ostrom 2001, Gautam et al. 2002, Kabir and
Webb 2006). This has led to a shift in policies and
action toward decentralization and local management
(Webb 2008). In contrast, surprisingly little is
known about the impacts of community
management on coastal mangrove forests, with the
exception of the Philippines, where community-
based coastal management projects haveexisted for
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more than 20 years (Pomeroy and Carlos 1997,
Alcalal1998, Katonet al. 2000, Walters2000, 2003).
Indeed, it has been recognized for some time that
community-based coastal management shows
promise, but its integration into national
management systems would require significant
effort on the part of governments to reorient legal
and policy instrumentstoincludelocal communities
(Pomeroy 1995).

In Thailand, mangrove forests are claimed and
managed by the state (Aksornkoae 2004). The
central government centralized and monopolized
the control and management of natural resources
together with the process of territorialization
(Ganjanapan 2003, Webb 2008). Subsequently,
mangroveswere put under strict control by the state
agencies, and settlement or forest utilization by |local
people in mangrove conservation zones IS
prohibited (Aksornkoae 2004). Early assessments
of coastal management policy for Thailand failed to
recognize the potential of communities in the
process (Tabucanon 1991). State mangrove forest
management can occur without the participation of
local people, which not surprisingly has declined
since the government claimed control and
management of natural resources (Ganjanapan
2003). Past failings of state management are
reflected in the decline in mangrove areafrom 372
448 hain 1960 to between 167 500 and 244 000 ha
in the late 1990s (Wilkie and Fortuna 2003).

In southern Thailand, degradation of mangroveshas
prompted many communities to initiate local
organization and collective action for mangrove
conservation (Rittibhonbhun et al. 1993), and
coastal communitiesareinterested in gaining rights
to mangroves under acommunity forestry umbrella
(Sathirathai 1997). However, skepticism persists—
particularly within Thai government circles—about
the capacity of local people to sustainably manage
and protect mangrove forests. Research on the
effects of different management models on
mangrove ecosystems will inform the current
debate, but to date no research has assessed the
effectiveness local community management of
mangroves in Thailand.

How can community management of mangrovesbe
assessed for conservation outcomes? Quantitative
surveys can report biological outcomes, but when
the resource is managed by loca communities,
socia dataareal so needed, to explorethe contextual
factors associated with those outcomes. For
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mangroves, this has yet to be accomplished,
athough in upland forested systems interdisciplinary
studies are becoming more common (Kijtewachakul
et a. 2004, Gautam and Shivakoti 2005).

Here we present a case study of four mangrove
forests under two management systems. state
management and community management. We
used a combination of methods to evaluate the
relative conservation outcomes of state and
community management on the mangrove forests
of Trang Province, southern Thailand. This paper
presents not only an evauation of these two
management systems in Thailand, but also serves
asan exampleof how interdisciplinary research can
be performed in coastal systems of the tropics.

State forest refers to mangrove forests owned and
managed by the state, where communities have
limited or no rights to access, withdraw, or manage
resources. Community forest management refersto
asystemwherealocally derived formal governance
structure has been developed to manage, protect,
and use the forest resources. The objective of the
study was to compare the conditions of the
mangrove ecosystem under community and state
management. Wereport that, in our study area, local
communities have been effective stewards of
mangroveforests. Thefindings of thisresearch will
be useful for developing mangrove management
using community-based approaches.

METHODS
Research Site

Trang province is located in southern Thailand
between 7°15—7°45" N and 99°15-99°45" E on
the coast of Andaman Sea (Fig. 1). The climate is
tropical seasonal monsoon, with arainy period from
June to November and an annual rainfall of 1830—
1861 mm. Theannual meantemperatureof thestudy
site is 27.5°C-27.6°C. Local tides have a semi-
diurnal regimewith maximum amplitudesof 2.9 m.

Mangrove forest covers ca. 4918 km? in Trang, in
the districts of Sikao, Kantang, Yan Takao, and
Palian. The dominant genera of these coastal
mangrovesare Rhizophora, Ceriops, and Bruguiera
(Aksornkoae 1993). According to categories
described by Duke et al. (1998), Trang mangrove
forests can be categorized as downstream or
upstream estuarine, which we refer to in this paper
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Fig. 1. Map of the studied mangrove community forests (CF) and state forests (SF) in seaward and

landward sitesin Trang, southern Thailand.
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as seaward or landward, respectively. Seaward
mangrovelocationsare mainly distributed along the
Andaman coastline, particularly in Sikao and
Kantang districts, whereas landward mangrove
forestsarefound in Y an Takao and Palian districts.
Locational differencesare expected toinfluencethe
dominant species and composition of the forests
(Duke et al. 1998).

This research focused on the management and
conservation of four mangrove forests in a paired
design at one seaward and one landward site (Fig.
1). Each site had one forest that was under state
management, and another forest that was under
community management. The landward forests
were accessed and used by Tab Jak (stateforest, SF)
and Tong Tasae villages (community forest, CF),
and the seaward forests were accessed and used by
To Ban (SF) and Laem Makham villages (CF).
Village descriptions and histories are given in the
Results section.

Survey Design

To gather information on community forest
establishment and local management practices at
each site, key informant interviews and informal
group discussions were conducted at each village.
Seven to eight key informants were deliberately
selected from among elderly villagers, leaders, and
members of the community forest committee. At
least five informal group meetings were conducted
at each village. Moreover, knowledgeable and
experiencedvillagers(especially villageleadersand
elders) were interviewed to gather information on
state management practices. The interviews and
discussions focused on numerous aspects of the
villages' relationships with the mangroves,
particularly the history of villages, traditional uses
of the mangroves, conflicts with outside interests,
history and mechanism of community forest user
group (CFUG) formation, mangrove management
and protection practices, and rules governing those
practices (i.e., institutions sensu Ostrom 1990).
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To comparetheforest condition of community- and
state-managed mangrove forests, vegetation
surveys were conducted between 2004 and 2006
using methods adopted from English et al. (1994).
Twenty-two 10 m x 10 m vegetation plots were
established at random locations in each forest. In
each plot, the girth at breast height (GBH at 1.3 m
height) of each stem with a GBH >4 cm (1.27 cm
diameter at breast height (dbh)) was measured, and
height was cal culated using a Sunnto® clinometer.
The GBH was converted into dbh and basal area
(BA). Species identification was done with
assistance from the reference materials of
Tomlinson (1986) and Aksornkoae et a. (1992).

DataAnalysis

Abundance, basal area, frequency, and importance
valuefor each specieswere computed following the
procedure of English et al. (1994). The computer
program PRIMER 5.0 (Clark and Warwick 1994)
wasused to computediversity and similarity indices
of each forest. Diversity indices included richness,
Margalef’'s index (Margalef 1958), the Shannon
index (H") (Shannon and Weaver 1949), Pielou’s
evenness (J) (Pielou 1975), and Hill’s index (Hill
1973). The Bray-Curtis Similarity Index (Bray and
Curtis 1957) was calculated to determine the
similarity of treespeciescompositionacrossforests.

RESULTS

In order to get a clear understanding of the village-
level dynamics and relationship with the
mangroves, especially theinfluence of community-
based management, detailed accounts of the site
histories and management practices at each site are
given below. These accounts were consolidated
from interviews and discussion group data
Following the contextual descriptions, we present
the biological outcomes of state and community
forest management regimes.

Site Histories, M anagement, and Development
of Community Mangrove Forests

TabJak and Tong Tasaeareinlandvillagesthat have
similar physical features and community
characteristics. Both of the villages are small, rural
Muslim communities. Most villagers earn their
primary incomes from rubber tapping in private
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plantations. In addition, villagers collect mangrove
products (fish, crabs, mollusks, honey, and Nypa
leaves) for local consumption and sale in the local
market. Mangrove trees are traditionally used for
housing materials and to make fishing equipment.
Thus, local village life depends substantially on the
nearby mangrove forest.

Leam Makham and To Ban are seaward coastal
villages, and the inhabitants are primarily Muslim.
Nearshore fishing of fish, squid, and crab is the
primary source of income. In addition, fishers
collect fish and crabsin the local mangrove forest.
Mangrove forest also provides materials for house
and fish cage construction.

In Thailand, the Royal Forest Department (RFD)
claimed legal rights over mangroves through the
1941 revision of the 1913 Forest Protection Act
(Webb 2008). In the study area, the RFD began
approving mangrove harvesting concessions that
sameyear, allowing commercial intereststo extract
mangroves— principally Rhizophora apiculata and
occasionally R. mucronata—for charcoal production.
Concessions were renewable 10-year contracts
between the business and the RFD. Although the
RFD system called for rotational harvesting, in
practice this never occurred and harvesting was
done simultaneously across an entire concession.
The concessionaire would hire both local villagers
and outsidersto cut Rhizophorafor thekilns, paying
by weight harvested. Asaresult, harvesting targeted
largetreesfirst and then focused on smaller sizesas
the populations were depleted: down to 5-cm
diameter and even including root material.

Concessions ran continuously in To Ban, and near
Laem Makham and Tong Tasae from the early
1940s. Concessions also ran in Tab Jak from the
sametime, but becausetheforest wasnot dominated
by R. apiculata, only part of the study site was in
charcoal concession. Concessions stopped in Tab
Jak in 1999, and To Ban in 2002.

In addition to concessions, illegal timber harvesting
was common in state forests. Timber harvesting
targeted Xylocar pus moluccensis and X. granatum.
In general, harvesting was done to meet timber
demands outside the village, and was done by afew
people inside and outside the local villages.

The historical trends and events leading to the
establishment of mangrove community forests in
Tong Tasae and Laem Makham village had many
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parallel features(Table 1). Before the 1940s at both
sites, each village had traditional use and
management rights over a section of mangrove
forest that was recognized by other villages. These
“village mangrove forests’ were governed by
informal structures and rules that were understood
withinand acrossvillages. Theobjectiveof avillage
forest was for harvest by villagers for their own
benefit, with aset of informal but widely recognized
rules governing withdrawal and management.

At Tong Tasae and Laem Makham, the village
mangrove forest was not included in the original
concession agreement between the RFD and the
concessionaires. However, at both sites, respondents
acknowledged that illegal mangrove cutting by the
concessionaires within their village forests led to
ecosystem degradation, which reduced the
availability of important fisheries products. This
served as a principle motivating force for a group
of five to six people within each village to form a
“conservation group” and initiate conservation
action. The conservation groups attempted to hold
dialogues with concessionaire workers to prevent
cutting in their forests, aong with marking the
boundaries of the village forests. In addition, the
conservation group members disseminated their
message by opportunistically discussing the
problems and possible solutions with other village
members. Dialogues with the concessionaire
workerswereineffectiveat bothvillages, andillegal
cutting within the forests by the concessionaires
continued.

When Laem Makham village reported illega
concessionairecuttingtothedistrict RFD office, the
district governor warned the concessionaire,
causing further conflict between the village and the
concessionaire, leading to the assassination of one
of the group membersin 1988. The assassination in
Laem Makham produced an atmosphere of fear in
the village toward the concessionaire, which
reduced mangrove conservation activities by the
community. At the same time, a local non-
governmental organization (NGO), the Yadfon
Association (YFA), with international donor
support, initiated capacity-building activities for
coastal resource management in Laem Makham.
The YFA offered conservation group members
training, field visits, and discussions with
academics. After the assassination, Y FA staff also
partnered with conservation group members to
Improve mangrove conservation strategies.
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Laem Makham conservation group members and
the YFA concluded that establishing a mangrove
conservation network would beacritical stepinthe
long-term strategy for mangrove protection. In
1989, Laem Makham village invited the provincial
governor, district officers, foresters, and neighboring
villagers to participate in a mangrove replanting
project in a small section of the village mangrove
forest. The participation of the governor and
concerned officials signaled recognition of the
conservation group by the governor, which reduced
conflict between the concessionaire and villagers.
The conservation group then notified all villagers
in Laem Makham and in neighboring villages that
the section of forest that had been replanted was
now protected by new rules crafted by the
conservationgroup, i.e.,itwasaCF. Approximately
6 months|ater, the district forest office sent its staff
to delineate the entire Laem Makham village
mangrove forest with boundary signsencircling ca
80 ha of forest. In 1994, a forma mangrove
community forest committee (MCFC) was
established in Laem Makham, (initially consisting
of eight to nine members of the growing
conservation group) to govern the entire 80 ha
Subsequently, ameeting was held among villagers,
neighboring villages, theRFD, and NGOsto declare
the 80 ha as the Laem Makham Community Forest.
The forest was divided into three management
zones. conservation (ca. 16 ha), utilization (ca. 64
ha), and medical (ca. 0.3 ha).

Rules prohibited mangrove cutting within the
conservation zone, but timber and forest products
could be harvested within the utilization zone with
the permission of the MCFC. Since 1994, Laem
Makham conservation group members have
expanded their mangrove conservation campaign to
neighboring villages and neighboring districts to
seek wider support and to strengthen the mangrove
conservation network. This has resulted in the
formation of CFsin nearby villages.

Events leading to the formation of Tong Tasae CF
occurred more recently than in Laem Makham. In
1991, evidence of mangrove degradation from
illegal cutting by the concessionaire and local
people became evident. When Tong Tasae village
reportedillegal concessionaire cutting to thedistrict
RFD office, the authorities largely ignored them.
The local government provided neither support for
conservation activities nor acknowledgment of
village rights to protect and manage the forest.
Nevertheless, lack of local forester attention did not
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Table 1. Important historical events related to mangrove community forest establishment at two sitesin
Trang, southern Thailand.

Year Tong Tasae Laem Makham

1941 Outside businessmen started mangrove concessions for
charcoal production.

1943 Outside businessmen started mangrove concessions for

1982

1984

1985

1988

1989

1991

1992

charcoal production.

Mangrove degradation became evident, leading to
informal discussions among members of the community.
It was concluded that illegal mangrove cutting was the
most important cause of the degradation.

L eaders and active community members started
campaigning to protect the mangrove forest.

The community marked the village mangrove forest with
boundary signs.

The aim of the activities was to protect the forest from
illegal cutting caused by charcoal concessionaires.
However, villagers did not receive any support from
local foresters, who believed that the mangroves should
be centrally managed by the state.

The degradation of mangrove was apparent in the village.
Informal discussions between the leader and active
villagers often included issues related to mangrove
degradation caused by illegal cutting.

Informal committee was established. They initiated
monitoring of illegal practices by charcoa
concessionaires and reported the situation to foresters.

A local NGO, the Y adfon Association (Y FA), started
working in the community. The Y FA supported leaders
and active group members by facilitating training, field
visits, and dialogue with academics. The aim of these
activities was to empower local people to develop
community-based mangrove management in their
community.

Conflict increased between community members and
charcoal concessionaires because of illegal practicesin
the village forest. The informal conservation group made
futile attempts to negotiate with the charcoal plant, and
reported the occurrence to government agencies.

An active leader was assassinated for informing officials
of illegal mangrove cutting.

The village leaders, group members, and the Y FA begin
to develop a network of conservation groupsin this
region and encouraged concerned officials to work
together with local people.

With the assistance of the YFA, the governor, foresters,
and neighboring villagers, local villagers established a
community forest to conserve mangrove forest with a
limited level of use.

(con'd)
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1993 The leader and active community members persuaded
community membersto join in amangrove plantation

project surrounding village.

1994

1995 A local NGO, the Y adfon Association (Y FA), started

working in the village. The Y FA supported leaders and

their staff by facilitating training, field visits, and

dialogue with concerned government agencies.
1997 The leader proposed a community forest project to the
regional forestry office. Meetings among villagers,
foresters, academics, and NGOs resulted in the

establishment of a 320-ha mangrove community forest.

Tong Tasae Community forest has been maintained
without legally enshrined rights
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The mangrove community forest was enlarged to 80 ha
and divided into three parts: a conservation zone, a
utilization zone, and a medical zone. The village has
been maintaining the mangrove community forest
through to the present day.

diminish their attempts to conserve the forest.
I nformation campai gnswere continually conducted
by the leader to improve awareness and seek wider
support from villagers. In 1992, the community
marked the boundary of a 320-havillage mangrove
forest with signs, but was cautioned by the RFD that
any extraction or “detrimental” management
activities would result in arrest. In 1993, the
conservation group invited community membersto
join in amangrove plantation project in the village
mangrove forest. In 1995, the YFA initiated
capacity-building activities in Tong Tasae,
encouraging conservation group membersto attend
training, fieldvisits, and discussi onswith academics
and government officers. The YFA staff also
partnered with conservation group membersto find
better mangrove conservation strategies after they
did not get any support from local foresters. Tong
Tasae conservation group members and the YFA
concluded that they should contact theregional RFD
office and explain their activities in protecting the
mangrove forest.

In 1997, the conservation group leader sent
documentsto theregional forestry officeto explain
their conservation and management activities, and
to propose the establishment of a CF. A meeting
was held among villagers, the RFD, academics, and
NGOsthat resulted in the designation of thevillage

mangrove forest as a CF. The conservation zone
covered ca. 40% of thetotal community forest area,
i.e., 128 ha, with the remainder (ca. 192 ha) in the
utilization zone.

A formal MCFC was established in the village,
initially consisting of nineto ten conservation group
members. The MCFC produced governance
documentsdescribingthestructureof thecommittee
and duties of each member. This document was
displayed in the CF center, asmall building for use
by CFUG members.

It isimportant to note that both the Laem Makham
and Tong Tasae CFs were established and operated
without legal rights from the RFD over mangrove
forest management, even though they were
informally recognized by the RFD, the local
government (in the case of Laem Makham), and
other villages as CFs. All activities by the villagers
before 1997 occurred with nolegal rightsunder Thai
law. Although the Thai Constitution of 1997
provided general rightsto local peopleto engagein
resource conservation, no laws specificaly
designated community rights over mangroves.
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Community Forest Governance and
M anagement

The institutional arrangements for CFs and SFs at
the two sites are given in Table 2. At both sites,
membership in the CFUG is open to anyone in the
village who verbally expresses an interest in
membership during a CFUG meeting. Membership
in the CFUG provides more harvesting rightsto the
member (see below), but requires participation in
rehabilitation (mangrove replanting projects) and
monitoring. TheM CFC consistsof CFUG members
who are selected for leadership by the group.
Membership in the MCFC has no term limit, but
members can be replaced when they move out of
the village or do not fulfill their duties. A former
headman in Tong Tasae and a former religious
leader/headman in Laem Makham were chosen as
the chairmen of their respective MCFCs.

In the conservation zones at both sites, anyone
(including non-village and non-CFUG members)
can accesstheforest and harvest honey and fisheries
products (fish, crabs, mollusks, shrimp) using legal
methods only. In Tong Tasae, a minimum
harvestable size for crabs was agreed upon by all
villagers accessing that CF. In addition, in 2005,
Tong Tasae changed mud crab harvesting rules to
allow harvesting only during the full moon day and
night each month. Harvesting of medicinal plants
wasallowed for CFUG and non-CFUG members of
each village, but not outsiders.

Rules governing use, management, protection, and
sanctions were created by the MCFC. Proposed
rules are voted on by CFUG members, and aruleis
only passed if 80% arein favor. For the utilization
zones, rules were consistent across the two sites.
Access rights were granted to anyone from any
village, and those persons could withdraw honey
andfisheriesproductsat any time. Villagemembers
could harvest medicina plants and trees of
Rhizophora for household use of charcoal and
fuelwood. Around the year 2000, househol dsbegan
converting to liquefied petroleum gas (LPG) and
electricity asfuel sources, so harvesting for charcoal
and fuelwood declined. Members of the CFUG
could seek approval to cut timber for house
construction, but would have to replant five
mangrove seedlingsfor eachtree harvested. Timber
harvesting by CFUG members was rarely done. In
Tong Tasae, only two households ever exercised
their rights to harvest timber, to rebuild houses that
had burned down. In Laem Makham, timber was
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harvested once to build a small open-air meeting
room (sala in Thai).

Forest monitoring in Laem Makham has been done
by the CFUG sincethe establishment of the CF. The
CFislocated nextto awell-traveled canal, so CFUG
members pass the CF on adaily basis on the way to
fishing activitiesinthe open ocean. TheTong Tasae
CF was not visited on a dally basis by CFUG
members and, therefore, required intensive
patrolling by the MCFC during theinitia stages of
CF establishment (34 years). Theredfter,
monitoring became less frequent, occurring only
when CFUG membersaccessed theforest to harvest
products.

To prevent inappropriate harvesting, both Tong
Tasae and Laem Makham erected signboards
displaying the basic rules and sanctioning system
of the CFUG. Whenillegal activitieswereobserved,
the CFUG member would report to the MCFC, who
would send two or three M CFC members to open a
dialogue with the violators and the headman of the
othervillage(if theviolator lived outsidethevillage)
to explain the rules of the CF. According to the
interviews, in al cases, this prevented further
encroachmentsintothe CF by non-villagemembers.
However, the CFUGs retained the right to increase
sanctionsfor multipleoffenders, such asamonetary
fine from 1000 to 10000 Thai Baht (ca. U.S.$37—
$373, based on the conversion rate in effect 11
August 2007) for second-time violators, and legal
actionwith thecooperation of patrol policefor third-
time offenders.

Atboth Laem Makham and Tong Tasae, theM CFCs
set up rehabilitation activitiesto improve mangrove
forest condition. Rehabilitation activities included
replanting Rhizophora, Avicennia, and Bruguiera
seedlings collected from the forest, and weeding of
climbersand unwanted shrubs. In Tong Tasae, these
activities occurred almost monthly; in Laem
Makham, activities were not regularly planned.
Over the 30 months of thisresearch, Laem Makham
conducted replanting and weeding activities three
times.

Forest Composition and Diver sity

In Tong Tasae, all 22 vegetation survey plots fell
within the utilization zone. In Laem Makham, 19 of
22 plots fell within the utilization zone. Thus, the
results presented here for the CFs reflect the
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Table 2. Institutional arrangements over

Thailand.
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community and state forests at two sites in Trang, southern

Rule (Institution)

Tong Tasae CF

Tab Jak SF Laem Makham CF

ToBan SF

Exclusion of outsiders by
village

Clearly defined
boundary

Management group

Appropriation

Monitoring or patrolling

Ability to detainillegal
harvesters

Graduated sanctions

Link with government
authority

No restrictions on
entering the forest

CF boundary is clearly
marked with signs

Mangrove community
forest committee
(MCFC)

Wood cutting allowed
only for CFUG
members with
permission from
MCFC

Began as scheduled
patrols by MCFC. At
present, occurs
informally on an
almost daily basis
during other
management and
harvesting activities
(e.g., fishing, honey
collection, crab
collection)

The MCFC hasfull
power to arrest rule
breakers because some
MCFC members are
“patrol police’

officers (combined
military and domestic)
who work in the
village

Y es. sanction depends
on the frequency of
violation

Villagers managed
their mangrove forest
with close
collaboration of patrol
police who work at the
primary school

No restrictions on
entering the forest

No restrictions on
entering the forest

No boundary signs CF boundary is clearly

marked with signs

No local management
group

Mangrove community
forest committee
(MCFC)

Wood cutting is Wood cutting allowed

prohibited by state law only for CFUG
members with
permission from
MCFC

Very infrequently by By four to five CF

state officers user-group member
households, occurs
almost daily (during
good weather) when
passing by the forest
on the way to the open
ocean for fishing

The RFD and local
police have the
authority to arrest
violators of state law

The MCFC cannot
arrest rule breakers;
the RFD and locdl
police have the
authority to arrest
violators of state law

None: the punishment
is applied according to

Y es. sanction depends
on the frequency of

state law violation
The RDF managethe Villagers managed
mangrove forest their mangrove forest

without sharing
responsibility with
local people

with the cooperation
of the government
authority

No restrictions on
entering the forest

Only onesignin
village declaring that
forest belongs to state,
but no boundary
markers

No local management
group

Wood cutting is
prohibited by state law

Very infrequently by
state officers

The RFD and local
police have the
authority to arrest
violators of state law

None: the punishment
is applied according to
state law

The RDF manage the
mangrove forest
without sharing
responsibility with
local people
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condition of the utilization zone and should be
considered aconservative estimate of the (positive)
impact of community management on forest
structure and diversity.

A total of 21 tree species in 3298 stems were
recorded in the four forests, 12 species in Tong
Tasae CF, 11 in Tab Jak SF, 9 in Laem Makham
CF, and 14 in To Ban SF (Table 3). Tong Tasae
(inland) was dominated by Xylocarpus moluccensis,
with Heritiera littoralis, Xylocarpus granatum,
Ceriops decandra, and Excoecaria agallocha far
less important (Table 4). In Tab Jak (inland), the
most important specieswere Rhizophora apicul ata,
X. moluccensis, and X. granatum (Table 4). Laem
Makham (seaward) was dominated by R. apiculata
with C. decandra and Bruguiera parvifloraadistant
second and third in importance, respectively (Table
4). In To Ban (seaward), R. apiculata was the most
important species, followed by C. decandra (Table
4). The high importance of Xylocarpus spp. mixed
with R. apiculata in the inland sites, and the heavy
dominanceof R. apiculatainthecoastal sitesagrees
with mangrove inventories in Thailland and the
Indo-Pacific regions (Smith 1992, Aksornkoae
1993, Ashton and Macintosh 2002, Macintosh et al.
2002).

The Bray-Curtis Similarity Index between the CF
and SF within a site was 72.5 (landward) and 74.1
(seaward), indicating high species overlap (Table
5). Similarity acrossforestswaslower, ranging from
39.3 to 53.9. Tong Tasae, being dominated by X.
moluccensis, had the least similarity with any other
Site.

Landward sites were generally more diverse, and
with species more evenly distributed, than the
seaward sites (Table 6). Diversity indices revea ed
that the CF and SF in the landward site were similar
in species diversity and evenness. At the seaward
site, species diversity at the SF was higher than at
the CF, whereas evenness indices of tree species
were not different. Hill’ sindex waslowest in Laem
Makham because of the very heavy dominance of
Rhizophora apiculata in that forest (Table 6).

Forest Structure

Forest structural parameters varied across the four
mangroveforests. Mean plot stem density was 1373
ha' in Tong Tasae CF vs. 3096 ha! in Tab Jak SF
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(independent sample t-test with equal variances, df
=42,t=-4.45,p < 0.0001), and 4868 ha' in Laem
Makham CF vs. 5655 ha! in To Ban SF
(independent sample t-test with unequal variances
n=44, df = 35,t=-1.236, p> 0.05). Basal areasin
the CFs were significantly greater than in the SFs:
78.3m? ha'in Tong Tasae vs. 15.4 m? ha' in Tab
Jak (independent sample t-test with unequal
variances, df = 23, t = 5.592, p < 0.0001) and 22.1
m? hal in Laem Makhamvs. 9.8 m? ha'in To Ban
(independent sample t-test with equal variances, df
=42,t=6.599, p<0.0001) (Table 7).

There were differences in the tree size-class
distributions between SFsand CFs(Fig. 2). In Tong
Tasae CF, maximum tree diameter was 124.7 cm
(X. moluccensis), 36.1% of the trees had diameters
>10 cm, and 18% of the trees were >30 cm dbh. In
contrast, in Tab Jak SF, maximum tree diameter was
59.8 cm (X. granatum), 8.8% of treeswere >10 cm
dbh, and 1.2% of trees were >30 cm dbh. The size-
class distributions were statistically different (n =
983, Mann-Whitney U test, z=-7.425, p < 0.0001).
A similar trend of larger treesin CFswas evident at
the seaward sites, although overal tree size was
much smaller than at the inland sites because the
siteswere dominated by R. apiculata rather than X.
moluccensis. In Laem Makham CF, maximum tree
size was 31.3 cm (A. alba) and 33.5% of the trees
were >8 cm dbh. In To Ban SF, maximum tree dbh
was 31.8 cm (A. marina) and 5.3% of thetreeswere
>8 cm dbh. Sizeclass distributions were
statistically different (n = 2315, Mann-Whitney U
test, z=-16.37, p < 0.0001).

Comparing size-class distributions of the most
dominant species at each site revealed significant
differences between CFs and SFs (Fig. 3). In the
landward sites, the population of X. moluccensisin
Tong Tasae CF contained larger individualsthanin
Tab Jak SF (n = 171, Mann-Whitney U test, z
=-5.677, p<0.0001). Smilarly, thetreesin the R.
apiculata populations in Laem Makham CF were
larger thanin To Ban SF (n = 1324, Mann-Whitney
U test, z=-15.731, p < 0.0001).

The height-class distribution of trees showed that at
both landward and coastal sites, CFshad taller trees
than SFs (Fig. 4). For example, 21.5% of the trees
in Tong Tasae CF were taller than 15 m, compared
with 3.1% of thetreesin Tab Jak SF (n =983, Mann
Whitney U test, z = -4.902, p < 0.0001). Similarly,
10.8% of thetreesin Laem Makham CF weretaller
than 15m, whereasno trees of thisheight classwere
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Table 3. Species composition and structural features of all stems>1.27 cm dbh in four mangrove forests
in Trang, southern Thailand. CF: community forest, SF: state forest. #/ha: number of trees per hectare, RA:
relative abundance, BA/ha: basal area per hectare (m?), RBA: relative basal area. Speciesthat were present
but with aBA or RBA of lessthan 0.01 are listed as 0.00.

Landward mangrove Seaward mangrove
Tong Tasae (CF) Tab Jak (SF) Laem Makham (CF) ToBan (SF)

Species #ha RA BA/ RBA #ha RA BA/ RBA #ha RA BA/ RBA #ha RA BA/ RBA

ha ha ha ha
Amoora cucullata 5 0.08 0.00 0.03
Avicennia alba 23 166 0.75 096 127 411 181 1%3 41 084 115 521
Avicennia marina 32 103 1.21 7.88 5 0.08 0.36 3.69
Avicennia officinalis 136 28 011 05 9 0.16 0.27 275
Bruguieracylindrica 68 1.21 0.16 167
Bruguiera gymnorrhiza 9 0.29 0.07 048
Bruguieraparviflora 18 0.59 0.07 046 259 532 0.44 2 73 129 013 1.29

Bruguierasexangula 50 3.64 0.17 0.22 386 12.- 0.63 4.06

Caesalpinia bonduc 9 0.66 0.00 0.00
Ceriops decandra 305 22.- 023 029 632 20.- 056 3.61 927 19.- 165 748 1350 23.- 147 1495

19 41 05 87

Ceriopstagal 100 2.05 025 112 864 15- 1.16 11.88

27

Cynometrairipa 5 0.33 0.01 0.01

Excoecariaagallocha 123 894 3.74 478 45 147 0.65 4.18 9 0.16 0.09 0.95

Heritieralittoralis 186 13.- 3.48 4.44 150 4.85 0.71 4.61 5 0.08 0.00 0.01
58

Rhizophora apiculata 173 12.- 1.16 149 923 29.- 2.08 13- 3223 66.2 17.8 80.- 2795 49.- 551 56.24
58 81 47 66 44

Rhizophora mucronata 141 2.89 048 2.16 223 394 0.15 1.49

Scolopia macrophylla 5 0.33 0.00 0.00

Scyphiphora hydro- 5 0.08 0.03 0.32
phyllacea

Sonneratia griffithii 45 331 6.34 81

(con'd)
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Xylocarpusgranatum 95 6.95 6.39 816 350 11.- 3.38 21.- 23 047 0.14 064 14 0.24 0.00 0.04
31 93
Xylocarpusmoluccensis 355 25.- 56.- 71.- 423 13.- 425 27.- 18 037 0.05 022 232 4.1 046 4.69
83 05 55 66 58
Number of Species 12 11 9 14
Sum 1373 78.3 3095 154 4868 22.1 5655 9.8

recorded from To Ban SF (n = 2315, Mann Whitney
U test, z = -22.187, p < 0.0001).

DISCUSSION

Biological Outcomesin State and Community
Forest

The pairwise design of this study allowed us to
compare the conditions between forests under state
and community management in both coastal and
inland mangrove communities. Due to the
proximity and topographical similarity within each
site pair, differencesin condition are unlikely to be
due to environmental factors; rather the impacts of
human activities will result in differencesin forest
parameters. Differences in human activities are
mediated by community institutional settings, i.e.,
rules and management regimes.

Community forests were in a significantly better
condition than state forests when considering forest
height and basal area. The high rate of harvesting
of R. apiculata stems—as small as 5 cm doh—for
charcoal production in the coastal SF (Aksornkoae
1993), and Xylocar pus spp. stems for timber at the
inland SF (Plathong and Sitthirach 1997), reduced
the basal area and height of the forest considerably.
Indeed, the population size-class distributions of
those extracted species clearly indicated that
harvesting had significant impacts on the
populations. This result is similar to that found in
other mangroveforests, wherelarger andtaller trees
are found in greater abundance in protected forests
thanincutforests(e.g., Kairoetal. 2002), andwhere
thebasal areaof uncut forestsissubstantially greater
than in harvested forests (e.g., Walters 2005). In
fact, thebasal areaof the Tong Tasae CFwasgreater
thanthat foundinthe UNESCO World Heritage Site
of Ranong Biosphere Reserve (Macintosh et al.

2002), highlighting the positive influence of local
management and protection on mangrove forest
structure.

Stem densitiesinthe SFsweregenerally higher than
in the CFs, and this is attributable to high rates of
regeneration after disturbance. Mangroves can
regenerate prolifically aslong asthere are sufficient
seed trees to contribute propagules (Ashton and
Macintosh 2002). For example, Smith and Berkes
(1993) reported higher density of small stems in
mangrove forest subject to cutting, compared with
uncut forest, whereas the density of medium and
large trees in managed forests will be much lower
than that in uncut forest (e.g., 5%-30% of uncut
forest, Walters (2004)).

In contrast to the easily observable structural
differences, diversity indices were similar across
forests. Thisis because extirpation of speciesfrom
a dite (i.e., reduction in diversity) requires much
greater harvesting intensity than that required to
change structural features. High regeneration
density, combined with the retention of most of the
biodiversity, indicates that the SFs could be
rehabilitated and could return to their former
condition if properly managed and protected.

Our interpretation of these results—particularly
structural differences—is that community management
was the principle factor in protecting, managing,
and conserving the mangrove ecosystem in a
manner superior to conventional state management
outside of protected areas. This is an important
conclusion, because most terrestrial and coastal
ecosystemsareoutside of the protected areasystem,
and strategies for conservation of “unprotected”
ecosystems must be devel oped. Community-based
mangrove management and protection, therefore,
provides one possible mechanism to achieve the
goal of mangrove ecosystem conservation.
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Table 4. The five most important mangrove species, ranked by Important Vaue Index (IVI1) in two
community forests (CF) and two state forests (SF) in Trang, southern Thailand.

Landward Site Seaward Site
Tong Tasae (CF) Tab Jak (SF) Laem Makham (CF) To Ban (SF)
Species VI Species VI Species VI Species VI
Xylocarpus moluccensis 123.0  Rhizophora apiculata 56.9 Rhizophora apiculata 178.3  Rhizophora apiculata 129.8
Heritiera littoralis 39.8  Xylocarpus moluccensis 55.8  Ceriops decandra 52.2  Ceriopsdecandra 56.9
Xylocarpus granatum 27.9  Xylocarpus granatum 49.6 Bruguieraparviflfora  18.8 Ceriopstagal 45.2
Ceriops decandra 26.3  Ceriopsdecandra 34.0 Rhizophoramucronata 15.1  Xylocarpus moluccensis 28.1
Excoecaria agallocha 21.4  Bruguiera sexangula 26,5 Avicenniaalba 8.9  Avicennia marina 5.0

Conditionsfor the Establishment and L ong-
term Sustainability of Community-based
M angrove M anagement

Community-based management isnot apanaceafor
all common-pool resource dilemmas; that isto say,
in some cases, community management fails.
Promotion of conservation in community-accessed
ecosystems requires an understanding of what
makes community-based management successful
or not. In the case studies of this paper, we have
demonstrated that, compared with state management
of mangroves, the villages of Laem Makham and
Tong Tasae were successful because community
management wasinitiated. Thus, in thissection, we
apply common-pool resource theory (Agrawal
2003) to our study sites to analyze the reasons for
success of the CF sites, and discuss future prospects
of long-term sustainable community-based mangrove
management in southern Thailand. Specifically, we
discuss the following conditions that have been
shownto beimportant for facilitating theemergence
and long-term sustainability of collective action
over natural resources (Ostrom 1990, Agrawal
2003): necessity and scarcity, local autonomy,
socia capital, presence of well-defined boundaries,
monitoring and sanctions, leadership and conflict
resolution, and external support.

Necessity and scarcity

When local users are dependent on aresource (i.e.,
the resource is necessary to their livelihoods), the

appropriators have animmediate stakein thefate of
the resource base. Thisis an incentive for usersto
experiment with and craft loca management
arrangements that supply aflow of the goodswhile
protecting them from overharvesting (Gibson et al.
2000). When a necessary resource becomes or is
perceived to become scarce, the incentive for
collective action is high, as long as the resource is
not degraded beyond the point of feasible
improvement (Bardhan 1993, Gibson et a. 2000,
Heltberg 2001). In our study sSites, users were
dependent on mangrove resources for livelihood
supplementation, regardless of whether they were
rubber tappers or fishers. Threats to the mangroves
intheformof illegal loggingledto an overwhelming
perception that resource scarcity would follow in
the absence of some measure of collective action.
Thus, the potential (or actual) scarcity of future
necessary ecosystem services—particularly the
production of fish, shellfishand crabs—wasaprime
motivating forcefor thecommunitiesto defendtheir
resource. In some parts of Thailand, rurd
communities are much less dependent on forest
resourcesfor their livelihoods than the two villages
in this study; in those cases, the level of collective
action, and apparent success of community
management can be low (Galli 2007).

Local autonomy
This condition suggests that local resource users

have the ability to undertake collective action, and
produce rules and regulations over their natural
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Table 5. Similarity of mangrove tree community composition across community-managed (CF) and state-
managed (SF) mangrove forests in Trang, southern Thailand. Similarity was calculated using the Bray-

Curtis Similarity Index (Bray and Curtis 1957).

Tab Jak (SF) Laem Makham (CF) ToBan (SF)
Tong Tasae (CF) 725 39.3 42.3
Tab Jak (SF) 51.0 53.9
Laem Makham (CF) 74.1

resource base, without challenge from the external
authority (i.e., the government). According to the
1997 Thalland Constitution, rights to manage
natural resources are provided to local governance
systems. Therefore, the CFUG rightsto manage CFs
are usually not undermined by the external
authorities. In southern Thailand, thereisatradition
of local organization, and this right is generally
recognized by the local authorities. Thus, the
CFUGs of Laem Makham CF and Tong Tasae CF
enjoyed autonomy to create their own institutions
without interference by external government
authorities.

Moreover, this autonomy alowed the villages to
craft loca “collective-choice” arrangements,
whereby community members who are affected by
the institutions are also participants in the crafting
and modifying of those rules. The MCFCsof Tong
Tasae and Laem Makham were crucia in making
rulesgoverning use, management, and protection of
resource, and in the implementation of those rules.
Asaresult, membersof the CFUG weremorelikely
to comply with and enforce rules that they
themselves participated in  making. Hence,
autonomy from government interference allowed
the local communities to craft locally relevant
institutional arrangements over mangrove forests.
Such autonomy, as seen through decentralization,
is important in alowing loca conservation
innovation to thrive (Agrawal and Gibson 1999,
Webb and Shivakoti 2008).

Presence of well-defined boundaries

It has been shown in previous research that local
cooperation in community management can

increase when user groups gain secure rights over
the resources and have the authority to exclude
outsiders (Ostrom 1990, Hanna and Munasinghe
1995, Johnson 2001, Gibson et al. 2005). This is
usually accomplished first by the establishment of
clear resource and user group boundaries. Clearly
defined resource and user group boundaries can
reduce conflict and improve user group compliance
with rules (Dietz et al. 2003), reduce uncertainty in
resource tenure, and clarify who will pay the cost
of collective resource management (Gibson et al.
2005). In Tong Tasae and Laem Makham villages,
boundaries were clearly defined through demarcation
using signboards, and through face-to-face
discussions with external entitiesinfringing on that
area. This eventually eliminated the conflict
between the CFUG and outside harvesters, and also
returned property rights to the CFUG. Restoration
of this entitlement supported a CFUG perception
that they would receive future benefits for their
investments of time, labor, and materialsin the CF
management process.

Monitoring and sanctions

Monitoring is well known to be an important
facilitator of long-term sustai nable management of
resources (Gibson et al. 2005). Monitoring of the
two CFs was freguent enough to deter widespread
encroachment. By living and working near the
mangrove area, local people enjoyed acomparative
advantage in monitoring resource use and rule
compliance over government agents operating in a
SF.

When an encroacher iscaught, moreover, graduated
sanctionswere used to punish offenders. According
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Table6. Speciesdiversity and evenness of mangrovetreesof community-managed (CF) and state-managed

(SF) mangrove forests in Trang, southern Thailand.

Landward mangrove Seaward mangrove
Tong Tasae (CF) Tab Jak (SF) Laem Makham (CF) To Ban (SF)
Absolute richness 12 11 9 14
Margalef’ sindex 193 153 115 1.82
Shannon index (H") 1.99 1.90 111 1.40
Pielou'sindex (J) 0.80 0.79 0.51 0.53
Hill’ s index 3.87 3.35 151 2.02

to Ostrom (1990) graduated sanctions areimportant
because they warn appropriators that any violator
will be noticed and punished, and show that those
who break the rules repeatedly will meet a heavy
penalty. Thisresearchfoundthat first-timeviolators
whowerewarned by theleader and M CFC members
never returned to break the rules because they
perceived that the cost was higher than the benefit
to be received from repeatedly breaking rules.
Eventually, rule breaking became an unattractive
option for appropriators.

Social capital

Collectiveactionin Tong Tasae and Laem Makham
was supported by a high degree of socia capital,
consisting of norms of reciprocity and cooperation,
and attitudes of social trust and respect (Brown and
Ashman 1996). Because Tong Tasae and Laem
Makham villagers reside in a remote rural area
whereitisdifficult to seek and get external support,
villagers were obliged to exist with a high degree
of autonomy that supported the development of
strong social capital, based on trust and reciprocity
that facilitated cooperation between villagers
(Pretty and Ward 2001). High socia capital can
promote more effective cooperation in social
problem solving (Brown and Ashman 1996). Two
examples demonstrate the importance of social
capital in the CF villages, First, when the villages
were faced with severe mangrove degradation, the
community members cooperated in the mangrove
conservation and management activities to protect

the forest while responding to community needs.
Second, in Laem Makham, the assassination of the
village leader did not act as a deterrent to future
collective action. Rather, the mutua trust
engendered by community members maintained
community resilience—resistance to change from
their collective pursuit—in the face of a high-
magnitude stress. Thus, social capital was acentral
feature of collective action to claim rights to the
mangrove resource (Uphoff and Wijayaratna 2000,
Pretty and Ward 2001, Gibson et a. 2005). Itisvery
important to understand, however, that villages
lacking a sufficient degree of social capital may not
be ableto overcomethetransaction costs associ ated
with institution building over a declining resource.

Local |eadership and conflict resolution

Perhaps the most important feature of the
communities that allowed them to act collectively
in the face of conflict over the mangrove resource
was village leadership, a finding that echoes
previous research (Agrawa and Ostrom 2001,
Agrawal 2003, Gibson et a. 2005, Johnson 2001,
Pagdee et a. 2006). For example, village leaders
acted asbridgesbetween the Y FA and thevillagers,
facilitating the positive outcomes associated with
that assistance (see below).

Village leadership provided fair and low-cost
conflict resolution, which is an important
component of sustainable collective action (Ostrom
1990). In our study site, conflict arose early in the
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Table 7. Differences in mangrove tree density and basal area across community-managed (CF) and state-
managed (SF) mangrove forests in Trang, southern Thailand. N = 22 plots for each forest. Statistical test
results are for at-test, T: equal variances; 1: unequal variances.

Landward mangrove

Tong Tasae (CF)
Parameter

Tab Jek (SF)

Seaward mangrove

Laem Makham (CF) ToBan (SF)

Mean tree per plot ha' 1,372.7 (1119.6)

df ' =42, t = -4.45, p < 0.0001

Mean plot basal area ha*

78.3 (51.4)
(cm?)

df ¥ = 23, t =5.592, p < 0.0001

3,005.5 (1429.4)

15.4 (11.3)

4,868.2 (1561.3) 5,654.5 (2544.2)

df ¥=35,t=-1.236, p > 0.05
22.1(7.2) 9.8 (4.9)

df "= 42, t = 6.599, p < 0.0001

history of CF formation between the traditional
users of the mangrove (villagers) and the external
entities of mangrove charcoal concessionaires. In
Laem Makham, seriousconflict arose over resource
access, leading to the assassination of the village
leader. This potentially volatile conflict was
addressed first by the district governor’ s support of
village forest management and boundary
delineation, and subsequently through a meeting
wherethe RFD formally declared theforest asaCF.
In Tong Tasae, conflict between the village and
outsiders was also solved through a meeting
coordinated by the RFD. Thus, members of Laem
Makham had access to a conflict-resolution
mechanism to solve a potentially debilitating
conflict with outsideinterests. However, thisaccess
was not necessarily low cost: one village member
lost his life and meetings only occurred after
significant effort on the part of the communities.
The adjudication process had not been established
to resolve these conflicts.

Internal conflicts that arose within Laem Makham
and Tong Tasae communitieswere al so resolved by
leaders. During the ealy stages of CF
establishment, small conflicts among CFUGs
involved in management practices were brought up
for discussion in CFUG meetings. L eaders acted as
mediators to reconcile the disputes among CFUGs.
Moreover, leaders functioned in internal conflict
resolution by establishing dialogues with non-
CFUG members to explain the aims of the CF as

well as to apply social sanctions to rule breakers.
Subsequently, their actions resulted in eliminating
possible conflicts, particularly related to mangrove
logging in the CF area, between CFUG and non-
CFUG members.

External assistance

Researchers have underlined the important roles
that NGOs play in support of community
management, especialy in advocating villagers to
undertake activitiesthat demonstrate their power in
the form of group action, transmitting information
about community rights to Vvillagers, and
encouraging them to demand their rights and
coordinate with concerned government organizations
and other stakeholders (Sudara 1999, Brown and
Ashman 1996, Johnson 2001, Johnson and Forsyth
2002, Pagdee et al. 2006). The YFA played an
important role in the empowerment of Tong Tasae
and Laem Makhaminthefaceof substantial conflict
with an external group and, in the case of Tong
Tasae, neglect from the RFD. The support from the
Y FA to both villages in the form of capacity and
awareness building and negotiation with the RFD
bridged the wide gaps that existed between the
villages and other stakeholders. Before the arrival
of the YFA, citizens of Tong Tasae and Laem
Makham were generally unaware about the
mechanismsof how to interact withthe RFD or gain
rights over their mangrove forests, because of
reduced information availability to “remote and
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Fig. 2. The diameter-at-breast-height (dbh) class distribution of the tree communities in community- and
state-managed mangrove forestsin Trang, southern Thailand.
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Fig. 3. The population diameter-at-breast-height (dbh) class distribution of important mangrove tree
species in community- and state-managed mangrove forests in Trang, southern Thailand.

25
Xylocarpus moluccensis
20 4 ] Il Tong Tasae CF
[ Tab Jak SF
15 4
10 4
)
e
L 5+
w
‘S 1 8
-
g B Rhizophora apiculata
£ 200 - B Laem Makham CF
E [ 1] ToBan SF
150 -
100 -
50 ~
D' T T T T T |
N ¥ O 0 0O 0O 0O 0 0 0 O O
V o0 T 9 QR T W © T
w o o o o o o M
- N O & 0 ©
DBH Class (cm)


http://www.ecologyandsociety.org/vol13/iss2/art27/

Ecology and Society 13(2): 27
http://www.ecol ogyandsociety.org/vol 13/iss2/art27/

Fig. 4. Tree height-class distributions in community-and state-managed mangrove forestsin Trang,

southern Thailand.
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rural” villages such as theirs. The YFA, therefore,
acted asacrucial source of information and training
that, coupled with the experience that YFA
possessed in dealing with entities like the RFD,
provided the necessary facilitation for the villages
to gainrights over their forests. This also occurred,
of course, because of the high level of trust that was
built between the YFA and the villages, which
served as the foundation for higher-level
empowering activities,

CONCLUSION

This study isthefirst to quantitatively demonstrate
that mangrove forests of Thailand can be managed
and conserved by local communities. Moreover, the
condition of community-managed mangrove
forests was superior to that managed by the state.
Becausethereisadearth of research on community-
based mangrove management in Asia, thisstudy has
regional implications for mangrove conservation.

Establishment of asuccessful community mangrove
forest in the face of conflict with powerful outside
interests was a major achievement in Trang, and
future research should be directed to clarify how,
when, and where community management is a
viable alternative to state-run mangrove management.

Since the 1980s, extensive research on collective-
action solutions to common-pool resource
dilemmas supports the hypothesis that certain
contextual (“facilitating”) conditions are crucia to
the emergence of sustainable collective action over
common-pool resources (Agrawal 2003). We have
argued that the successful establishment of CFsin
Tong Tasae and Laem Makham villages was the
result of several contextual factors, including the
necessity of the resource for livelihoods, local
village autonomy, the establishment of clear
boundaries to exclude non-community members
and clarify costs, effective monitoring and
graduated sanctions, ahigh degree of social capital,
effective leadership and low-cost conflict
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resolution, and the support of an external entity to
improve information flow to the communities and
to bridge gaps with unaccommodating state
agencies.

In addition to the community-level factors listed
above, the wider political arena may affect the
success of community-based mangrove management
insouthern Thailand. For example, decentralization
or devolution of decison making to local levels
creates space for locally crafted solutions for
management of resources (Edmunds and
Wollenberg 2003, Webb and Shivakoti 2008). In
Thailand, the Constitution of 1997 gives local
people the right to protect and conserve natural
resourcesin their locality. Based on that right, local
communities can operate CFs, and the clear
articulation of local rightshasreduced conflictslike
theoneswefoundinour study sites. Thus, thelarger
political trend in Thailand may be improving the
possibility for successful community-based
mangrove management.

The obvious question that follows this research is
that, despite similar contextua situations, why did
Tong Tasae and Laem Makham exhibit these
contextual facilitating factors, and why not Tab Jak
and To Ban? Thebroader question of what underlies
the presence or absence of facilitating conditionsin
rural, resource-dependent communities has not
been given sufficient theoretical or empirical
treatment. One hypothesis we can generate hereis
that the presence of collective-action-facilitating
conditions may be influenced by the presence of
endowments or “assets,” which are central factors
in determining livelihood stability and outcomes
(Carney 1998; A. Agrawal, personal commmunication).
Examining the links between livelihood assets and
the presence of collective-action-facilitating
conditions could be a direction for future research.

Responsesto this article can be read online at:
http: //www.ecol ogyandsoci ety.org/vol 13/iss2/art27/responses
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