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Forest plantation, either on ground or on wetland as mangrove forest plantation, is
commonly and continually practiced to maintain or increase the forest area, but mostly it
is done by environmentalists from public, state enterprises, community, and/or private
sectors. Others may receive direct and/or indirect benefits from the forest with more or less
participation. This practical resarch article presents the mangrove forest plantation project
at Chumphon Islands National Park, Chumphon province, in southern peninsular Thailand,
of about 1,057 Rai (169.12 hectares) supported by the state enterprise Electricity
Generating Authority of Thailand (EGAT). To investigate the results from this investment
activity, this study examined the local people’s perceptions of the benefits from mangrove
plantation project at Chumphon Islands National Park, Chumphon province, in southern
peninsular Thailand. The face-to-face questionnaires developed for secondary data were
reviewed, then responses were stratified collected from 339 local respondents of 21
villages in six sub-districts within a five-kilometer radius around the project. The results
indicate that more than half of the respondents were uncertain about some direct benefits,
while two-thirds of them received indirect benefits. Consequently, if the mangrove
plantation project is organized in the prohibited area of the national park, the local people’s
perceptions of the direct benefits are minimal.

1. INTRODUCTION

Forest plantation is not a new concept to balance the size of
forest area with other human land utilization areas [1-4].
Kamlang-Ek [5] explained numerous direct and indirect
benefits from wetland forest plantation as follows: 1) direct
benefits such as having ocean creatures, wild food, wood for
construction; and 2) indirect benefits such as having seafood
products, nutrition source for coastal creatures, avoiding
coastal erosion, as well as life and personal possession
protection, and having a carbon sink.

Carbon sinks are well-accepted and widely practical in
many countries around the world [6], including Thailand [7],
in order to balance the carbon dioxide (CO,) release with its
capture. An example of such sinks is the forest plantations
earning carbon credits. Forest plantations in the tropical
coastal areas of Thailand would consist of mangrove, called
“blue carbon” and acknowledged as highly effective to capture
carbon dioxide (CO>), three to five times more so than forest
plantations named “green carbon” in terrestrial areas [1, 8].

Electricity Generating Authority of Thailand (EGAT) — a
state-owned enterprise under the supervision of Ministry of
Energy and Ministry of Finance, Thailand, has as its major
task to produce, acquire, and sell electricity to users. It has
arranged forest plantation projects in many places in Thailand,
in order to support Thailand’s “carbon neutrality” by 2050 [9].
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One of the recent projects is a mangrove plantation of 1,057
Rai area (about 169.12 hectares) or about 6.08 percent of the
whole protected mangrove forest area at Chumphon Islands
National Park, Thailand, during 2018 to 2022 (see Figure 1).

The mangrove forest plantation areas at Chumphon Islands
National Park, Chumphon province, are situated in a coastal
area called “Sawee-Thungka Bay”. The Chumphon Islands
National Park has to take care of the areas of water, land,
mangrove, islands, mountains and others in totally 198,125
Rai (about 317,000 hectares). Before the announcement of
Chumphon Islands National Park in 1999, the shrimp farming
concession for private entrepreneurs was allowed since 1982.
Noticeably, on one hand, the area was ruined by chemicals
used in shrimp farming; and on the other hand, the economic
incentives boosted this activity. After the end of shrimp
farming concession, mangrove forest plantations have
gradually replaced that activity, including the one supported
by EGAT to serve ecology on- and off-shore [10].

Although there are recent related studies in a different
context and using different methodologies [11-14] such as the
attitude survey of the EGAT’s officers in forest plantation
projects [11], as well as the only 25-sample local people’s
attitudes survey on the EGAT forest plantation in the
Chumphon province project zone [12], the study of this
research article and its results are inevitable because the
approach is able to present the local people’s perceptions
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focused on positive and negative impact levels from the
contemporary “carbon sink” issue, and informs about what
could be improved in the next activity based on the context
and location of Chumphon Islands National Park.

Consequently, this practical research article seeks to answer
the specific research questions on: 1) what are the local
people’s attitudes on direct and indirect benefits from
mangrove forest plantation project at Chumphon Islands
National Park, Thailand, supported by the EGAT; and 2) what
are the local people’s attitudes summarized regarding positive
and negative impacts from mangrove forest plantation project
at Chumphon Islands National Park, Thailand, supported by
the EGAT.

Next, Section two presents a literature review on carbon
sinks & sources, direct and indirect benefits from mangrove
forest plantation, and background of the mangrove forest
plantation project; Section three explains methodology;
Section four describes results and discussion on basic
information of respondents, perceptions about the project,
positive impacts perception, summary of the positive and the
negative impact perceptions; and lastly Section five
summarizes the conclusions of the article.

2. LITERATURE REVIEW
2.1 Carbon sink and carbon source

“Carbon sink” is a forest that absorbs carbon dioxide (CO-)
and keeps it above-ground (as in trunks, branches, leaves,
flowers, and fruit), below-ground (as in roots), in dead wood,
dead organic matter (as in fallen trunks, branches, leaves,
flowers, and fruit), soil, and in harvested wood [15]. At the
same time the forest also releases CO, from decay processes
and acts as a “carbon source”. Generally, a forest sinks more
carbon than it releases to the environment [16]. Examples of

other carbon sinks are ocean, marine organisms, rocks, and
fossil fuels [17]. However, this study focused only on the
carbon sinks served by mangrove forests — one of Thailand’s
strategies to reach “carbon neutrality” by 2050. On the other
hand, activities that release CO; into the environment include
fossil fuel burning and raising cattle [16, 18].

2.2 Direct and indirect benefits from mangrove forest
plantation

Mangrove forest plantation provides direct and indirect
benefits that are assessed by the face-to-face questionnaires to
the local respondents as shown in Table 1.

Table 1. Direct and indirect benefits from mangrove forest
assessed from questionnaires in this study

No. Direct Indirect
1 Catching ocean seafood Ecological biodiversity
products [19-21] [2, 20]
2 Wild hunting [22] Source of nutrition for

coastal creatures [19]
Coastal erosion protection
[20, 24]

3 Wood for construction [23]

4 Firewood [20, 25] Life and personal
possession protection
[20, 21]
5 Wood for hunting tools Carbon sink
[26] [2, 25]
6 Source of education and Waste filter
cultural conservation [20]
[23, 24]
7 Place for mangrove Remains of mangrove

plantation activity [4]
8 Adding soil, soil nutrition,
and reducing chemicals in
soil [20]

forest [22]
Heritage for next
generation
[27]
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Figure 1. Area of mangrove forest plantation
Source: The authors’ elaboration
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2.3 Background of the mangrove forest plantation project

Electricity Generating Authority of Thailand (EGAT)
conducted mangrove forest plantation project at Chumphon
Islands National Park, Chumphon province, Thailand during
2018 to 2022 for totally 1,057 Rai or 169.12 hectares as a kind
of corporate social responsibility (CSR) project, as well as for
undeniably boosting sustainable development. The relevant
areas were in 2018 100 Rai; in 2019 5 Rai; in 2020 760 Rai; in
2021 175 Rai; and in 2022 17 Rai (see Figure 1).

The mangrove forest plantation management in this article
received funding supported by the EGAT; while the
Chumphon Islands National Park, Chumphon province,
Thailand contributed the places where there had previously
been shrimp farming whose concession had now ended. They
were co-managed due to the mangrove forest plantation
sharing the same goals.

Skilled local people were hired to plant and restore the
mangrove, while also local volunteers participated on special
occations — such as local young students planting mangrove
on Mother’s day, and/or local volunteer communities
gathering to plant mangrove on Earth day — sharing the same
available locations of EGAT’s mangrove forest plantation
project.

Two years after the planting had ended, both EGAT and
representatives from the Chumphon Islands National Park co-
evaluated the results of the project in terms of mangrove
survival rate, mangrove height development, and the
mangrove forest expansion, before returning the output of the
plantation project in the third year to be totally supervised by
the Chumphon Islands National Park, and to sincerely provide
transparency, but the local people’s perception survey as in
this article was not yet included.

3. METHODOLOGY

This quantitative study surveyed local people’s benefit
perceptions of EGAT mangrove forest plantation at
Chumphon Islands National Park, Chumphon province,
Southern Thailand, during the weekends of February to March
2024, to make sure that the possible respondents were at home;
besides these were not during the monsoon season, for
convenient and comfortable data collection.

Firstly, secondary data from previous studies, and basic data
for field survey such as household size, and area boundary of
the study, were reviewed. Then, attitudes were surveyed about
local perceptions of benefits from the EGAT mangrove forest
plantation at Chumphon Islands National Park. The face-to-
face questionnaires were designed based on previous literature
to address direct (8 questions) and indirect (8 questions)
benefits (see Table 1), and they asked respondents for yes/no
perceptions of benefit utilization or unsure responses. In
addition, respondents rated their perceptions on mangrove
forest plantation benefits from one to five (Likert scale: one
for least, and five for most).

This study also applied the concept of social impact
assessment [28-30] that generally involves surveying people’s
attitudes in about a five-kilometer radius around the project
(see Figure 2).

There were totally six sub-districts with 21 villages situated
around the project (see Table 2). Stratified sampling of finally
n = 339 representatives, one from each household, was done
from a total of 2,898 households for 95% confidence level and
a £ 5% confidence interval. After that the data were subjected
to descriptive analysis, analysis of frequencies, as well as of
percentages.
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Figure 2. Study area for people’s survey
Source: The authors’ elaboration

279



Table 2. Statistics of population and household sizes in 2021, as well as sample sizes (n = 339)

Sub-District Villages’ Code In Five-Kilometer Population Households Sample Size
Code Radius (Persons) (Houses) (Persons)
1 2 3 4 5

SD1 V1-1 888 277 32
V1-3 320 101 12

SD2 V2-2 668 103 12
V2-3 430 84 10

V2-4 676 131 15

V2-5 793 147 17

V2-6 632 147 17

V2-7 623 118 14

V2-9 504 66 8

V2-10 567 136 16

V2-11 435 75 9

SD3 V3-8 651 227 27
V3-9 673 218 26

V3-11 2,317 198 23

SD4 V4-2 352 151 18
V4-9 696 262 31

SD5 V5-5 538 105 12
SD6 V6-2 606 85 10

V6-3 506 12 1

V6-4 446 183 21

V6-5 652 72 8
SUM 1 4 5 3 8 13,973 2,898 339

Source: [31-36]
4. RESULTS AND DISCUSSION
Wild hunter
4.1 Demographic data of respondents Student

Table 3 presents the 339 respondents’ demographic data on
gender, age, and time of residence. Female respondents
(54.87%) were a bit higher than male respondents (45.13%).
Respondents were mostly from 41 to 50 years old (28.91%),
then 51 to 60 years old (26.84%), and over 60 years old
(20.65%) in decreasing rank order. In the residence period the
largest category was between 41 and 50 years (18.58%), next
51 to 60 years (18.29%), and 31 to 40 years (16.52%) in
decreasing order.

The ethnic respondents originally from Laos PDR called
“Tai Song Dam” in V2-2; V3-8; V3-9; and V4-9 villages have
immigrated from central Thailand long ago, and lived in
Chumphon province since 1909 [37].

4.2 Occupation

Figure 3 and Table 4 present the respondents’ occupations
separated into main occupation and secondary occupation.
“Farmers” were the highest in both the main (28.96%) and the
secondary (13.46%) occupations. Very few (2.33%) of them
were unemployed; however more than 50.55 percent
responded that they had only a main occupation, and no
secondary occupation. These were also similar to the
occupations from the sub-district reports on farmer, oil palm
farmer, rubber tree farmer, fruit farmer, fisherfolk, fishing
cage farmer, crab cage farmer, soft shell crabbing, chicken
farmer, cow farmer, and labor [38-43]. Besides, the
concordant result on the ones who had more than one
occupation meant improved food security [44].
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Table 3. Respondents’ demographic information (n = 339)

Demographic Category Frequency Percent Cumulative Percentage
Gender
Female 186 54.87 54.87
Male 153 45.13 100.00
SUM 339 100.00
Age
18-20 years old 1 0.29 0.29
21-30 years old 24 7.08 7.37
31-40 years old 55 16.22 23.60
41-50 years old 98 28.91 5251
51-60 years old 91 26.84 79.35
Over 60 years old 70 20.65 100.00
SUM 339 100.00
Time of residency
Less than 10 years 33 9.73 9.73
11-20 years 33 9.73 19.47
21-30 year 44 12.98 32.45
31-40 year 56 16.52 48.97
41-50 years 63 18.58 67.55
51-60 years 62 18.29 85.84
Over 60 years 48 14.16 100.00
SUM 339 100.00

Table 4. Respondents’ occupations divided by sub-district

Occupation/S SD1 SD2 SD3 SD4 SD5 SD6 SUM
ub-District M S M S M S M S M S M S M S
Code
Unemployed 4 7 6 50 1 52 0 35 0 9 0 31 11 184
(0.85) (1.92) (1.27) (13.7 (0.21) (142 (0.00) (962) (0.0 (24 (0.0 (852) (2.33) (5055
4) 9) 0) 7) 0) )
Farmer 18 17 41 13 46 10 23 6 3 2 6 1 137 19
(3.81) (4.67) (8.67) (3.57) (9.73) (2.75) (4.86) (165 (0.6 (05 (1.2 (0.27) (28.96 (13.46
3) 5) 7 ) )
Mixed farmer 12 3 29 7 29 2 10 1 1 0 5 0 86 13
(2.54) (0.82) (6.13) (1.92) (6.13) (0.55) (2.11) (0.27) (0.2 (0.0 (1.0 (0.00) (18.18 (3.57)
1) 0) 6) )
Oil palm 8 8 10 7 13 6 9 5 1 1 3 0 44 27
farmer (1.69) (2.20) (2.11) (1.92) (2.75) (1.65) (1.90) (1.37) (0.2 (0.2 (0.6 (0.00) (9.30) (7.42)
1) 7) 3)
Shop seller 4 3 20 10 6 3 8 1 1 1 11 2 50 20
(0.85) (0.82) (4.23) (2.75) (1.27) (0.82) (1.69) (0.27) (0.2 (0.2 (23 (0.55) (1057 (5.49)
1) 7 3) )
Labour 3 6 10 9 10 6 12 2 3 0 3 3 41 26

(0.63) (1.65) (2.11) (247) (2.11) (1.65) (2.54) (0.55) (0.6 (0.0 (0.6 (0.82) (8.67) (7.14)
3) 0) 3)

Business 5 1 11 13 7 2 2 1 3 0 1 1 29 18
person (1.06) (0.27) (2.33) (3.57) (1.48) (0.55) (0.42) (0.27) (06 (0.0 (0.2 (0.27) (6.13) (4.95)
3) 0) 1)
Fishing 4 5 1 1 1 0 3 3 0 0 9 1 18 10

0.85) (1.37) (0.21) (0.27) (0.21) (0.00) (0.63) (0.82) (0.0 (0.0 (L9 (0.27) (3.81) (2.75)

Housewife 1 0 9 0 1 0 1 0 1 0 3 0 16 0
(0.21) (0.00) (1.90) (0.00) (0.21) (0.00) (0.21) (0.00) (0.2 (0.0 (0.6 (0.00) (3.38) (0.00)
1) 0) 3)
Government 2 0 7 0 0 0 0 0] 1 0] 1 0 11 0
staff (0.42) (0.00) (1.48) (0.00) (0.00) (0.00) (0.00) (0.2 (0.0 (0.2 (0.00) (2.33) (0.00)
(0.00) 1) 0) 1)
Rubber tree 4 2 1 0 0 0 2 0 0 0 1 1 8 3

farmer (0.85) (0.55) (0.21) (0.00) (0.00) (0.00) (0.42) (0.00) (0.0 (0.0 (02 (0.27) (1.69) (0.82)
0) 0) 1)

Fruits farmer 1 1 2 0 3 1 1 0 0 0] 0 0 7 2
(0.21) (0.27) (0.42) (0.00) (0.63) (0.27) (0.21) (0.00) (0.0 (0.0 (0.0 (0.00) (1.48) (0.55)
0) 0) 0)
State 1 0 3 0 3 0 0 0 0 0 2 0 9 0

enterpriss  (0.21) (0.00) (0.63) (0.00) (0.63) (0.00) (0.00) (0.00) (0.0 (0.0 (0.4 (0.00) (1.90) (0.00)
0 0 2
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Chicken 0 1 0 2 0 2 1 0 0 0 0 0 1 5
farmer (0.00) (0.27) (0.00) (0.55) (0.00) (0.55) (0.21) (0.00) (0.0 (0.0 (0.0 (0.00) (0.21) (1.37)
0) 0) 0)
Crab cage 1 0 0 1 0 0 0 0 0 0 0 0 1 1
farmer (0.21) (0.00) (0.00) (0.27) (0.00) (0.00) (0.00) (0.00) (0.0 (0.0 (0.0 (0.00) (0.21) (0.27)
0) 0) 0)
Cow farmer 0 0 0 2 0 0 0 0 0 0 0 0 0 2
(0.00) (0.00) (0.00) (0.55) (0.00) (0.00) (0.00) (0.00) (0.0 (0.0 (0.0 (0.00) (0.00) (0.55)
0) 0) 0)
Fishing cage 0 0 0 0 0 1 0 0 0 0 0 0 0 1
farmer (0.00) (0.00) (0.00) (0.00) (0.00) (0.27) (0.00) (0.00) (0.0 (0.0 (0.0 (0.00) (0.00) (0.27)
0) 0) 0)
Soft shell 0 0 0 1 0 0 0 0 0 0 0 0 0 1
crab farmer  (0.00) (0.00) (0.00) (0.27) (0.00) (0.00) (0.00) (0.00) (0.0 (0.0 (0.0 (0.00) (0.00) (0.27)
0) 0) 0)
Student 0 0 0 0 1 0 0 0 0 0 0 0 1 0
(0.00) (0.00) (0.00) (0.00) (0.21) (0.00) (0.00) (0.00) (0.0 (0.0 (0.0 (0.00) (0.21) (0.00)
0) 0) 0)
Wild hunter 0 0 0 0 0 0 0 1 0 0 0 0 0 1
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.27) (0.0 (0.0 (0.0 (0.00) (0.00) (0.27)
0) 0) 0)
Others 1 1 1 0 1 0 0 0 0 0 0 0 3 1
(0.21) (0.27) (0.21) (0.00) (0.21) (0.00) (0.00) (0.00) (0.0 (0.0 (0.0 (0.00) (0.63) (0.27)
0) 0) 0)
SUM 69 55 151 116 122 85 72 55 14 13 45 40 473 364
(145 (151 (319 (318 (257 (233 (152 (151 (29 (85 (95 (109 (100.0 (100.0
9) 1) 2) 7 9) 5) 2) 1) 6) 7) 1) 9) 0) 0)

Note: M means main occupation; and S means secondary occupation

4.3 Local perception about the project

Figure 4 shows attitude of respondents towards the EGAT’s
mangrove plantation project at Chumphon Islands National
Park, Chumphon province, Thailand. More than half of the
respondents (67.6%) replied that they knew about the project;
in contrast, about 1/3 of them (26.5%) did not know about the
project; and a few of them (5.9%) were not sure which
organization was in charge as there had been many mangrove
forest plantation projects at Chumphon Islands National Park.

Figure 5 shows age distributions by local people’s attitudes
regarding EGAT’s mangrove plantation project, and
respondents of ages between 41 to 50 years were the most
uninformed group followed by those of age over 60 years.
Respondents of ages between 31 and 40 years were dominant
in the “not sure” group, followed by respondents of ages from
41 to 50 years and then those from 51 to 60 years in decreasing

order. This could be useful for the future local public
campaigns to inform groups about the project, by age ranges.

4.4 Benefit perceptions from the project

Figure 6 presents the local people’s perceptions on eight
issues of direct benefit from the EGAT’s mangrove plantation
project, and indicates that more than half of the respondents
were unsure about the benefits to catching ocean seafood
products; wild hunting; wood for construction; firewood; or
wood for hunting tools (51.03%; 58.41%; 87.91%; 87.91%;
and 89.38% respectively). This could be because the
mentioned direct benefits mainly impact inside the Chumphon
Islands National Park, while the local people do not reap such
benefits due to the national park regulations.
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=
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Known
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Figure 4. Local attitudes towards EGAT’s mangrove plantation project (n = 339)
Source: The authors’ elaboration

282



25.00
20.00
15.00
10.00

5.00

Known Not known Not sure

18t020 m21t030 = 31to40 « 41to 50 m51to 60 = Over 60 years old

Figure 5. Crosstabulation between age and local attitudes (h = 339)
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= Not sure 51.03 58.41 87.91 87.91 89.38 40.71 37.76 41.59
= Used 48.97 4159 12.09 12.09 10.62 59.29 62.24 58.41
Highest 22.71 12.68 3.83 3.24 2.95 20.06 24.19 15.04
High 16.22 13.27 2.06 2.36 177 20.06 22.42 23.60
= Neutral 6.78 9.44 2.36 1.77 4.42 15.63 12.09 15.04
m | ess 2.06 3.54 2.36 2.36 177 2.06 2.65 3.24
The least 1.18 2.65 1.47 2.06 0.00 177 0.88 0.29
= SUM (Average) 2.04 155 0.41 0.38 0.39 2.33 2.55 2.22
Figure 6. Local perceptions about direct benefits from the EGAT’s mangrove plantation project (n = 339)
Source: The authors’ elaboration
Table 5. Activities prohibited in the National Park Act 2019 and the penalty
Section Prohibited Activities Section Penalty
19 (1) Massively clearing 41 Imprisonment for 4-20 years, or
400,000.00 to 2,000,000.00 TH Baht fined, or both
(2) Collecting, Taking away wood 42 Imprisonment for not exceeding 5 years, or
Not exceeding 500,000.00 TH Baht fined, or both
In case of seasonal renewable natural resources, 42 Not exceeding 5,000.00 TH Baht fined
and the cost does not exceed 2,000.00 TH Baht
(3) Luring, or 43 Imprisonment for not exceeding 5 years, or
Taking wild animals away, or Not exceeding 500,000.00 TH Baht fined, or both
Injuring wild animals
(6) Making an entry for performing any activity 44 Imprisonment for not exceeding 2 years, or
with a view of seeking benefits Not exceeding 200,000.00 TH Baht fined, or both
(7) Bringing into it tools for hunting animals or 45 Not exceeding 10,000.00 TH Baht fined
catching animals or any weapons
Source: Summarized from the National Park Act 2019, pages 8; 15-16 [45]
This is concordant with the National Park Act 2019; section education and cultural conservation; place for mangrove
19; 41 to 45 as presented in Table 5 [45]. plantation activity; and adding soil, soil nutrition, and reducing
However, the rest of direct benefits such as source of chemicals in soil, were perceived useful by more than half of
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the respondents (59.29%; 62.24%; and 58.41% respectively).
Similar results from Benin, Bangladesh, and India showed that
local people perceived direct benefits to fishing, crabbing,
firewood, and wood collection; and in addition, a small
number of respondents believed that they can access the
prohibited mangrove area to get some natural resources for
living as they had a limited choice for economic livelihoods
[19, 46, 47].

Figure 7 presents the local people’s perceptions on eight
issues of indirect benefits from EGAT’s mangrove plantation
project, indicating that two-thirds of respondents replied they
receive these indirect benefits (69.91%; 69.32%; 70.50%;
71.68%; 70.21%; 66.37%; 72.27; and 73.16% respectively).

Almost all indirect benefits were perceived by most
respondents at the highest level; exceptions are the indirect
benefits of carbon sink, and place of waste filter (high level).
This could be due to these two issues being quite difficult to
understand for the local respondents. In addition, the average
perception of life and personal possession protection (X = 3.05),
as well as heritage to next generation (X = 3.15) were at

medium level. Similar results from Bangladesh and India
found that cyclone, storm and flood protection was highest;
while carbon sequestration had the lowest benefit perception
[19, 46].

4.5 Overall social impacts

Figure 8 presents the local respondents’ perceptions on
overall social impacts from the project, and there were 67.55
percent of respondents who perceived that they received
positive impacts at 4.07 average level; 27.14 percent of
respondents perceived no change from the project; and very
few of them (5.60 percent) perceived that there were negative
impacts from the project at 2.37 average level. Examples of
negative impacts from the project were that the increased
mangrove forest had wild animals which annoy nearby
communities, such as monkeys and monitor lizards. Similar
problems in Bangladesh and India were caused by tigers and
crocodiles [19, 46].
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Figure 7. Local perceptions about indirect benefits from EGAT’s mangrove plantation project (n = 339)
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Besides, although this project was very good for the
environment, the local people can’t enter to take benefits
inside the national park area as this is forbidden by the national
park regulations and acts (see 1-5 of direct benefits). This
could be related to the “sense of belonging” that Pipitone and
Jovi¢ [48] mentioned, which will affect the participation in
decision-making processes that change the society. However,
having mangrove regulations is a way to protect against
degradation of mangrove forests, and to maintain a carbon sink.

5. CONCLUSIONS

This study observed local people’s attitudes via a survey
focusing on EGAT’s mangrove forest plantation to serve as a
carbon sink at Chumphon Islands National Park, Chumphon
province, Thailand, by using secondary data reviewed as well
as face-to-face questionnaires with totally 339 respondents in
a five kilometers radius around the project, and fortunately
more than half of the respondents replied that they knew about
the project.

Moreover, it was outstanding in this survey that more than
half of the respondents were unsure about the five direct
benefits to catching ocean seafood products; wild hunting;
wood for construction; firewood; and wood for hunting tools.
Activities inside the Chumphon Islands National Park that
conflict with the National Park Act 2019 are prohibited, which
is the main reason that the local people did not perceive much
benefits.

Additionally, it was clear that the local people perceived
both direct and indirect benefits as acceptably good for
environment and society. In the answers, more than half of the
respondents replied that they were receiving benefits from the
mangrove plantation project. For example, the average ranking
was more than three for benefits to life and personal
possession protection, and mangrove forests could be
maintained as heritage to the next generation. Two indirect
benefits were still perceived at a high level, but with some lack
of understanding towards the indirect benefits of carbon sink
and place of waste filter.

Overall, more than half of the respondents felt that this
project provided positive impacts rather than negative impacts,
or no change.

The results from this study are similar to those by
Limpimprorh [11], and Sriarun [12] who studied the EGAT
forest plantation projects; as well as the studies by Muneenam
[28], and Prince of Songkla University [29] in terms of
methodology.

Contributions of this article confirm direct and indirect
benefits, as well as negative impacts from forest plantation
project. In addition, contribution to the EGAT or interested
researcher for the future research in raising an awareness,
giving education, changing perceptions and behaviors,
especially on the benefit issues that occur outside the
respondents’ properties, or civic responsibility. Besides, future
research could seek to boost the awareness about the sponsor
organization based on the responses ‘not known’, and ‘not sure’
by respondents of ages ranging from 31 to 60 years old.

Finally, a scope limitation of this study is its lack of a further
in-depth study regarding how to deal with the negative impacts
in a future implementation.

285

ACKNOWLEDGMENT

We gratefully acknowledge a research grant from the
Electricity Generating Authority of Thailand (EGAT), in the
fiscal year 2023-2024, all representative survey respondents,
and the proofreading service performed by Assoc. Prof. Seppo
Karrila, Prince of Songkla University.

REFERENCES

Ahmed, S., Kamruzzaman, M., Rahman, M.S., Sakib, N.,
Azad, M.S., Dey, T. (2022). Stand structure and carbon
storage of a young mangrove plantation forest in coastal
area of Bangladesh: The promise of a natural solution.
Nature-Based Solutions, 2: 100025.
https://doi.org/10.1016/j.nbsj.2022.100025

Kato, S., Panitchat, S., Boonming, S., Teratnatorn, V.,
Saito, N., Kojima, T., Matsui, T., Thanasukarn, P.,
Chantrapromma, K.,  Aksornkoae, S. (2008).
Rehabilitation of abandoned shrimp ponds through
mangrove planting at Nakhon Si Thammarat, Southern
Thailand: Investigation of a food chain system at a newly
developed mangrove ecosystem. Walailak Journal of
Science and Technology (WIST), 5(2): 137-149.
https://wjst.wu.ac.th/index.php/wjst/article/view/84.
Thadthong, K. (1994). Forest plantation concept for
environmental quality development. Journal of
Education Khon Kaen University, 17(1): 21-23.
https://tdc.thailis.or.th/tdc/browse.php?option=show&br
owse_type=title&titleid=172382&query=%B8%D2%B
5%D8%B7%CD%A7&s mode=any&d field=&d start
=0000-00-00&d_end=2568-04-

18&limit lang=&limited lang code=&order=&order b
y=&order_type=&result id=16&maxid=29.

Tjahjono, A., Intyas, C.A., Fattah, M. (2002). Mangrove
management strategy for sustainable business based on
Indonesia ecological products. GeoJournal of Tourism
and Geosites, 43(3): 1045-1055.
https://doi.org/10.30892/gtg.43325-919

Kamlang-Ek, A. (2010). Use value of mangrove forest in
Southern Region of Thailand. Paper presented at the 48th
Kasetsart University Academic Conference, Bangkok,
pp- 73-80.

Zhu, L., Li, W., Huang, Y., Li, J. (2020). Spatiotemporal
evolution and features of net carbon sink of farmland
vegetation in Chongqing, China. International Journal of
Sustainable Development and Planning, 15(2): 219-226.
https://doi.org/10.18280/ijsdp.150212

Jariyapong, M., Roongtawanreongsri, S., Somboonsuke,
B. (2003). Estimating the economic value of carbon
sequestration by Sago Plam (Metroxylon sagu Rottb.) in
Thailand. International Journal of Design & Nature and
Ecodynamics, 18(5): 1159-1167.
https://doi.org/10.18280/ijdne.180517

Srinamngoen, P. (2016). The climate change mitigation
in the form of seagrass carbon accumulation at Khung

(1]

(2]

(3]

(4]

(6]

(8]

Kraben Bay Royal Development Study Center,
Chanthaburi Province. Research Report, Burapha
University, Chonburi, Thailand.

https://buuir.buu.ac.th/xmlui/bitstream/handle/1234567
890/4063/2564 234 pdf?sequence=1&isAllowed=y.
Electricity Generating Authority of Thailand (EGAT).
(2021). EGAT set up EGAT Carbon Neutrality by 2050


https://doi.org/10.1016/j.nbsj.2022.100025
https://doi.org/10.30892/gtg.43325-919

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

by using "Tripple S" to grow plant 1 million Rais.
https://www.egat.co.th’home/20211021-pre01/,

accessed on Nov. 12, 2024.

Office of National Park, Department of National Parks
Wildlife and Plant Conservation. (2023). Chumphon
Islands National Park, Chumphon province, Thailand.
https://nps.dnp.go.th/parksdetail.php?id=29&name=%E
0%B8%ABY%E0%B8%A1%E0%B8%B9%E0%B9%88
%E0%B9%80%E0%B8%81%E0%B8%B2%E0%B8%
B0%E0%B8%8A%E0%B8%B8%E0%B8%A1%E0%B
8%9E%E0%B8%A3/, accessed on Oct. 6, 2024.
Limpimprorh, N. (2016). Attitude and behavior in
corporate social responsibility (CSR) participation of
social department of Electricity Generating Authority of

Thailand officers. Master dissertation. Faculty of
Journalism and Mass Communication. Thammasat
University, Bangkok, Thailand.

https://ethesisarchive.library.tu.ac.th/thesis/2015/TU_20
15 5707011358_4279_3052.pdf.

Sriarun, R. (2001). The effectiveness of public relations
strategy of the royal communication project by the
Electricity Generating Authority of Thailand (EGAT): A
comparative study of the people living in the project zone
and Bangkok. Master dissertation. Department of
Business  Communication ~ Arts.  Dhurakijpundit
University, Bangkok, Thailand.
https://tdc.thailis.or.th/tdc/browse.php?option=show&br
owse_type=title&titleid=253746&query=%C3%A8%B
9%A1%C3%20%C8%C3%D5%CD%C3%D8%B3&s
mode=any&d_field=&d_start=0000-00-
00&d_end=2568-04-
17&Iimit_lang=&limited_lang_code=&order=&order_b
y=&order_type=&result_id=1&maxid=1.

Lubis, E.E., Siregar, Y.1., Nofrizal, Efni, N., Ananda, F.
(2024). Perceptions of environmental awareness and pro-
environmental behaviour of people in the riverfront city,
Pekanbaru city, Riau, Indonesia. International Journal of
Sustainable Development and Planning, 19(5): 1763-
1771. https://doi.org/10.18280/ijsdp.190514

Mussina, K., Suidualin, D., Mukanov, A., Mutaliyeva, L.,
Podsukhina, O. (2025). Exploring local comminities's
attitude toward sustainable tourism development using
SUS-TAS. International Journal of Sustainable
Development and Planning, 20(1): 209-216.
https://doi.org/10.18280/ijsdp.200120

Cheunjit, C. (2013). Carbon dioxide captured in
differences stand ages of oil palm. Master dissertation.
Department of Environmental Science
(Interdisciplinary). Chulalongkorn University, Bangkok,
Thailand.
https://tdc.thailis.or.th/tdc/browse.php?option=show&br
owse_type=title&titleid=428319&query=Carbon%20di
oxide%20captured%20&s mode=any&d field=&d star
t=0000-00-00&d_end=2568-04-

18&limit lang=&limited lang code=&order=&order b
y=&order_type=&result id=1&maxid=1.

National Geographic. (n.d.). Carbon sources and sink.
https://education.nationalgeographic.org/resource/carbo
n-sources-and-sinks/, accessed on Nov. 1, 2024.

Zhong, C., Li, T., Bi, R., Sanganyado, E., Huang, J.,
Jiang, S., Zhang, Z., Du, H. (2023). A systematic
overview, trends and global perspectives on blue carbon:
A bibliometric study (2003-2021). Ecological Indicators,
148: 110063.

286

[18]

[20]

(21]

[22]

(23]

[25]

(27]

[28]

https://doi.org/10.1016/j.ecolind.2023.110063
Prommanok, P., Ponoi, P., Phdungsilp, A. (2024). Policy
incentives for carbon capture, utilization and storage
technology (CCUS) implementation to reduce carbon
emissions and apply for methanol production. Paper
presented at the 16th of Academic Research and Applied
Development Conference (ECTI-CARD 2024), Surin
province, Thailand, pp- 71-75.
https://ecticard2024.srru.ac.th/program/Proceeding-
ECTI CARD_2024-final.pdf.

Roy, A.K.D. (2016). Local community attitudes towards
mangrove forest conservation: Lessons from Bangladesh.
Marine Policy, 74: 186-194.
https://doi.org/10.1016/j.marpol.2016.09.021
Wongusata, P. (2000). The valuation of mangrove
plantation on the new mudflat at Samutsongkhram
province. Master dissertation. Faculty of Graduate
Studies, Mahidol University, Nakon Prathom, Thailand.
Tresiana, N., Duadji, N., Febryano, I.G., Zenitha, S.A.
(2022). Saving mangrove forest extinction in urban areas:
Will government interventions help? International
Journal of Sustainable Development and Planning, 17(2):
375-384. https://doi.org/10.18280/ijsdp.170203
Srihakulang, T., Sawadee, M. (2008). Community
participation in wetlands conservation, case study:
Kantulee Peat Land, Tachana district, Suratthani
province. Paper presented at the 46th of the Kasetsart
University Academic Conference, Bangkok, Thailand,
pp- 453-451.
https://kukr.lib.ku.ac.th/kukr es/index.php?/BKN/searc
h_detail/result/11165.

Seeloy-ounkeaw, T. (2011). Assessment of plant species
diversity and carbon sink potential in forest ecosystems
with participation of Nong Tao community, Maec Wang
district, Chiang Mai province. Master dissertation.
Department of Agriculture, Chiang Mai University,
Chiang Mai, Thailand.
https://cmudc.library.cmu.ac.th/frontend/Creator/person
Dc/82532.

Sumarmi, Bachri, S., Purwanto, Mutia, T., Sholeha,
A.W., Rahmasyah, P.I., Shrestha, R.P. (2024). Mangrove
forest management strategy in Bedul, Banyuwangi:
Collaboration between community and Alas Purwo
National Park for sustaianble ecotourism development.
GeoJournal of Tourism and Geosites, 52(1): 85-97.
https://doi.org/10.30892/gtg.52108-1185

Kridiborworn, P., Chidthaisong, A., Yuttitham, M.,
Trietchkul, S. (2012). Carbon sequestration by mangrove
forest planted specifically for charcoal production in
Yeesarn, Samut Songkram. Journal of Sustainable
energy & Environment, 3(2): 87-92.

Sarker, M.M.H., Gain, A K., Paul, N.K., Biswas, S.R.
(2024). A trait-based approach to quantify ecosystem
services delivery potentials in the Sundarbans mangrove
forest of Bangladesh. Ecological Indicators, 166: 112390.
https://doi.org/10.1016/j.ecolind.2024.112390

Morton, B. (2016). Hong Kong’s mangrove biodiversity
and its conservation within the context of a southern
Chinese megalopolis. A review and a proposal for Lai
Chi Wo to be designated as a World Heritage Site.
Regional Studies in Marine Science, 8§: 382-399.
https://doi.org/10.1016/j.rsma.2016.05.001

Muneenam, U. (2006). Hazardous waste management
and the public: A case study of public participation in


https://ethesisarchive.library.tu.ac.th/thesis/2015/TU_2015_5707011358_4279_3052.pdf
https://ethesisarchive.library.tu.ac.th/thesis/2015/TU_2015_5707011358_4279_3052.pdf
https://doi.org/10.18280/ijsdp.190514
https://doi.org/10.18280/ijsdp.200120
https://education.nationalgeographic.org/resource/carbon-sources-and-sinks/
https://education.nationalgeographic.org/resource/carbon-sources-and-sinks/
https://doi.org/10.1016/j.ecolind.2023.110063
https://doi.org/10.30892/gtg.52108-1185
https://doi.org/10.1016/j.ecolind.2024.112390
https://doi.org/10.1016/j.rsma.2016.05.001

[29]

[31]

[32]

(33]

[34]

[35]

[36]

Pluak Daeng, Ra Yong Province, Thailand. Doctoral
dissertation. Australian School of Environmental Studies,
Faculty of Environmental Science, Griffith University,
Queensland, Australia.

Prince of Songkla University. (2014). Interim Report:
Survey and Structural Designs for Suitable Water Levels
for Fire Protection and Ecological Biodiversity
Conservation in The Kuan Kreng Peat Swamp, Southern
Thailand (Phasel), Research Report, Prince of Songkhla
University, Hat Yai, Thailand.

Stone, J.V. (2001). Risk Perception Mapping and the
Fermi II nuclear power plant: toward an ethnography of
social access to public participation in Great Lakes
environmental management. Environmental Science &
Policy, 4(4): 205-217. https://doi.org/10.1016/S1462-
9011(01)00029-6

Department of Health Service Support. (2023a). Wisai
Nuea sub-district report.
https://3doctor.hss.moph.go.th/main/rp_village?region=
11&prov=0ODY=&provn=4LiK4Li44Lih4Lie4Lij&amp
id=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Li
h4Lie4Lij&tamid=860115&tamname=4Lin4Li04Liq4L
ix4Lii4LmA4Lir4LiZ4Li34Lit, accessed on Oct. 27,
2024.

Department of Health Service Support. (2023b). Thung
Kha sub-district report.
https://3doctor.hss.moph.go.th/main/rp_village?region=
11&prov=0DY=&provn=4LiK4Li44Lih4Lie4Lij&amp
id=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Li
h4Lie4Lij&tamid=860114&tamname=4LiX4Li44Lml4
LiH4LiE4Liy, accessed on Oct. 27, 2024.

Department of Health Service Support. (2023c). Bang
Mak sub-district report.
https://3doctor.hss.moph.go.th/main/rp_village?region=
11&prov=0DY=&provn=4LiK4Li44Lih4Lie4Lij&amp
1id=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Li
h4Lie4Lij&tamid=860104&tamname=4Lia4Liy4LiH4L
ir4Lih%E2%80%A6, accessed on Oct. 27, 2024.
Department of Health Service Support. (2023d). Tha
Yang sub-district report.
https://3doctor.hss.moph.go.th/main/rp_village?region=
11&prov=0DY=&provn=4LiK4Li44Lih4Lie4Lij&amp
id=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Li
h4Lie4Lij&tamid=860103 &tamname=4LiX4LmlI4Liy4
Lii4Li%E2%80%A6, accessed on Oct. 27, 2024.
Department of Health Service Support. (2023e). Pak
Nam sub-district report.
https://3doctor.hss.moph.go.th/main/rp_village?region=
11&prov=0ODY=&provn=4LiK4Li44Lih4Lie4Lij&amp
id=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Li
h4Lie4Lij&tamid=860102&tamname=4Lib4Liy4LiB4L
iZ4LmJ4Liz, accessed on Oct. 27, 2024.

Department of Health Service Support. (2023f). Hat Sai
Ri sub-district report.
https://3doctor.hss.moph.go.th/main/rp_village?region=
11&prov=0ODY=&provn=4LiK4Li44Lih4Lie4Lij&amp
id=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Li
h4Lie4Lij&tamid=860116&tamname=4Lir4Liy4LiU4L
1X4Lij%E2%80%A6, accessed on Oct. 27, 2024.

287

[37]

[38]

[40]

[41]

[42]

[43]

[44]

(48]

Thongkaew, K. (2017). Community of Tai Song Dam:
Immigration and settlements into Southern Thailand.
Journal of Social Science, Law and Politics, 1(1): 61-88.
https://s002.tci-

thaijo.org/index.php/Lawpol Journal/article/view/2444
34/165696.

Bang Mak sub-district municipality. (2023). Local
development plan (2023-2027).
https://www.bangmakcity.go.th/storage/uploads/171444
319610.pdf, accessed on Oct. 27, 2024.

Hat Sai Ri sub-district municipality. (2018). Local
development plan (2018-2022).
https://www.hadsairee.go.th/news/doc_download/a 091
221 _160747.pdf, accessed on Oct. 27, 2024,

Pak Nam sub-district oraganisation. (2023). Local
development plan 2023-2027.
https://www.paknamchumporn.go.th/datacenter/doc_do
wnload/a 030323 161127.pdf, accessed on Oct. 27,
2024.

Tha Yang sub-district municipality. (2023). Tha Yang
sub-district municipality development plan.
https://tayangcity.go.th/files/com_strategy/2022-
02_0d39545684f2ddb.pdf, accessed on Oct. 27, 2024.
Thung Kha Sub-district organisation. (2023). Thung Kha
sub-district plan development (2023-2027) Revision
edition 1/2023.
https://www.thungkha.go.th/files/com_strategy/2023-
03 _1555a37278d044e¢.pdf, accessed on Oct. 27, 2024.
Wisai Nuea Sub-district organisation. (2020). Sub-
district plan development fiscal year 2020.
http://www.wisai-nuea.go.th/general2.php, accessed on
Oct. 27, 2024.

Muneenam, U., Suwannattachote, P. (2016). Food
Security from three cases studies at the conservative
areas of Kuan Khee Sian Swamp Area; Kuan Kreng
Swamp Area; and Thale Noi Non-Hunting Area,

Thailand. Research Report, Prince of Songkhla
University, Hat Yai, Thailand.
https://kb.psu.ac.th/psukb/bitstream/2016/11165/1/4170
74.pdf.

Ratchakitchanubeksa. (2019). National Park Act 2019.
The Secretariat of the Cabinet, Bangkok, Thailand.
https://ratchakitcha.soc.go.th/documents/17082731.pdf.
Badola, R., Barthwal, S., Hussain, S.A. (2012). Attitudes
of local communities towards conservation of mangrove
forests: A case study from the east coast of India.
Estuarine, Coastal and Shelf Science, 96: 188-196.
https://doi.org/10.1016/j.ecss.2011.11.016

Gnansounou, S.C., Toyi, M., Salako, K.V., Ahossou,
D.O., Akpona, T.J.D., Gbedomon, R.C., Assogbadjo,
A.E., Kakai, R.G. (2021). Local uses of mangroves and
perceived impacts of their degradation in Grand-Popo
municipality, a hotspot of mangroves in Benin, West
Africa. Trees, Forests and People, 4: 100080.
https://doi.org/10.1016/j.tfp.2021.100080

Pipitone, J.M., Jovi¢, S. (2021). Urban green equity and
COVID-19: Effects on park use and sense of belonging
in New York City. Urban Forestry & Urban Greening, 65:
127338. https://doi.org/10.1016/j.ufug.2021.127338


https://doi.org/10.1016/S1462-9011(01)00029-6
https://doi.org/10.1016/S1462-9011(01)00029-6
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860115&tamname=4Lin4Li04Liq4Lix4Lii4LmA4Lir4LiZ4Li34Lit
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860115&tamname=4Lin4Li04Liq4Lix4Lii4LmA4Lir4LiZ4Li34Lit
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860115&tamname=4Lin4Li04Liq4Lix4Lii4LmA4Lir4LiZ4Li34Lit
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860115&tamname=4Lin4Li04Liq4Lix4Lii4LmA4Lir4LiZ4Li34Lit
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860115&tamname=4Lin4Li04Liq4Lix4Lii4LmA4Lir4LiZ4Li34Lit
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860104&tamname=4Lia4Liy4LiH4Lir4Lih%E2%80%A6
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860104&tamname=4Lia4Liy4LiH4Lir4Lih%E2%80%A6
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860104&tamname=4Lia4Liy4LiH4Lir4Lih%E2%80%A6
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860104&tamname=4Lia4Liy4LiH4Lir4Lih%E2%80%A6
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860104&tamname=4Lia4Liy4LiH4Lir4Lih%E2%80%A6
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860103&tamname=4LiX4LmI4Liy4Lii4Li%E2%80%A6
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860103&tamname=4LiX4LmI4Liy4Lii4Li%E2%80%A6
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860103&tamname=4LiX4LmI4Liy4Lii4Li%E2%80%A6
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860103&tamname=4LiX4LmI4Liy4Lii4Li%E2%80%A6
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860103&tamname=4LiX4LmI4Liy4Lii4Li%E2%80%A6
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860102&tamname=4Lib4Liy4LiB4LiZ4LmJ4Liz
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860102&tamname=4Lib4Liy4LiB4LiZ4LmJ4Liz
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860102&tamname=4Lib4Liy4LiB4LiZ4LmJ4Liz
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860102&tamname=4Lib4Liy4LiB4LiZ4LmJ4Liz
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860102&tamname=4Lib4Liy4LiB4LiZ4LmJ4Liz
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860116&tamname=4Lir4Liy4LiU4LiX4Lij%E2%80%A6
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860116&tamname=4Lir4Liy4LiU4LiX4Lij%E2%80%A6
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860116&tamname=4Lir4Liy4LiU4LiX4Lij%E2%80%A6
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860116&tamname=4Lir4Liy4LiU4LiX4Lij%E2%80%A6
https://3doctor.hss.moph.go.th/main/rp_village?region=11&prov=ODY=&provn=4LiK4Li44Lih4Lie4Lij&ampid=8601&ampn=4LmA4Lih4Li34Lit4LiH4LiK4Li44Lih4Lie4Lij&tamid=860116&tamname=4Lir4Liy4LiU4LiX4Lij%E2%80%A6
https://www.hadsairee.go.th/news/doc_download/a_091221_160747.pdf
https://www.hadsairee.go.th/news/doc_download/a_091221_160747.pdf
https://www.paknamchumporn.go.th/datacenter/doc_download/a_030323_161127.pdf
https://www.paknamchumporn.go.th/datacenter/doc_download/a_030323_161127.pdf
https://tayangcity.go.th/files/com_strategy/2022-02_0d39545684f2ddb.pdf
https://tayangcity.go.th/files/com_strategy/2022-02_0d39545684f2ddb.pdf
https://www.thungkha.go.th/files/com_strategy/2023-03_1555a37278d044e.pdf
https://www.thungkha.go.th/files/com_strategy/2023-03_1555a37278d044e.pdf
https://kb.psu.ac.th/psukb/bitstream/2016/11165/1/417074.pdf
https://kb.psu.ac.th/psukb/bitstream/2016/11165/1/417074.pdf
https://doi.org/10.1016/j.ecss.2011.11.016
https://doi.org/10.1016/j.tfp.2021.100080
https://doi.org/10.1016/j.ufug.2021.127338



