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Abstract

Siamese Crocodiles (Crocodylus siamensis) are critically endangered, with populations in only
four countries, including Thailand. Despite existing reintroduction know-how, human cohabitants
in crocodile habitats hinder their conservation efforts. We surveyed 208 respondents from five
villages in Kaeng Krachan National Park (KKNP) to understand human dimensions toward
Siamese crocodile reintroduction and conservation. While respondents generally had positive
attitudes towards the crocodiles, fear of attacks by farm-bred crocodiles remained a major obstacle.
A soft release of farm-bred crocodiles was deemed acceptable, though concerns about potential
human-crocodile interactions persisted. By aligning these findings with IJUCN SSC guidelines on
human-wildlife conflict and coexistence, we emphasize the importance of addressing all levels of
potential human-crocodile conflicts (HCC) in KKNP. Essential actions include building trust,
creating benefits, practicing good governance, integrating traditional knowledge into
reintroduction planning, resolving existing conflicts through community-led solutions, and
devising a political ecology of crocodile conservation for acceptable strategies for managing HCC.
To support sustainable crocodile reintroduction in KKNP, we recommend engaging unemployed
males, fishermen, or temporary employers as citizen scientists, transparently communicating the
reintroduction process to stakeholders, and implementing conservation education campaigns.
Long-term socio-ecological monitoring is vital for sound decision-making, managing conflicts,
and measuring reintroduction success.

Keywords: Acceptance, Human-crocodile conflict, Kaeng Krachan National Park, Siamese
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Introduction

The Siamese crocodile (Crocodylus siamensis) plays a role of great ecological and economic
significance, with its distribution and habitat limited to Southeast Asian countries. In the past, the
Siamese crocodile was abundant, but its current population has declined significantly, with an
estimated minimum number of 40 individuals (WCS-Thailand, 2023) due to various threatening
factors such as habitat destruction, illegal fishing, and poaching (Bezuijen et al., 2012; Platt et al.,
2019). In Thailand, the population of the Siamese crocodile has drastically declined and is nearly
extinct in the wild due to habitat degradation and habitat loss from human activities, such as
poaching for sale (Kanwatanakid-Savini et al., 2012; Ratanakorn et al., 2021) and hunting driven
by fear (ONEP, 2017; Cavalier et al., 2021). For this reason, the population of Siamese crocodiles
in Thailand has declined to critically endangered (ONEP, 2017), mirroring a similar trend observed
globally (Bezuijen et al., 2012). The incident report on the human-crocodile conflict in Thailand
has occurred mostly from the fear of humans accidental release of a farm-bred crocodiles during
floods, with very few cases of human injury. The fear of humans toward crocodiles has become a
major obstacle to the reintroduction of this species (DNP, 2021), as evidenced by local resistance
to crocodile reintroduction in Yod Dome Wildlife Sanctuary (Khumseemuang et al., 2019).

The declining wild populations of Siamese crocodiles globally and in Thailand have led to
restrictions on the export of crocodile products from Thailand due to its status in Appendix | of
the Convention on International Trade in Endangered Species of Wild Fauna and Flora or CITES
(Division of Wild Fauna and Flora Protection, 2022). Products from numerous crocodile farms in
Thailand are not permitted for export to the United States and some European countries, therefore,
Thailand has incurred significant economic losses (International Trade Centre, 2014). Therefore,
the only solution is to downgrade the Siamese crocodiles to Appendix Il of the CITES so that the
Siamese crocodiles are allowed for international trade and to restore the endangered population by
selecting purebred crocodiles using genetic technology and then reintroducing them to the wild
and enabling controlled trade to prevent excessive use. Human-crocodile conflicts (HCCs) that
could threaten the species survival (Division of Wild Fauna and Flora Protection, 2013) must be
managed, thereby contributing to the sustainable conservation of Siamese crocodiles and economic
development of Thailand (Phinnil, 2011; Daltry et al., 2016).

However, the reintroduction of the Siamese crocodile in Thailand has faced significant challenges
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in relation to human dimensions. Siamese crocodiles feature as characters in literature, folklore,
legends, and arts in Thailand, showcasing the intertwining of crocodiles with Thai life since
ancient times. Examples of these characters imbued with meaning of coexistence with fear of
Siamese crocodiles include a record of Thai people living alongside crocodiles during the reign of
King Narai, a story of a crocodile doctor subduing a great crocodile named Chalawan, a proverb
derived from the tale of an ungrateful crocodile symbolizing treachery or obstacles, murals
depicting crocodiles in water scenes on the window panels of temples, crocodile flags representing
a temple receiving Kathina robes, a Thai musical instrument called the “jakhe,” and even place
names or constellations reflect this connection (Thai Studies CU, 2018). This portrayal
underscores the instinctive ferocity associated with crocodiles in Thai cultures (Chanhiran, 2008),
contributing to negative attitudes towards them. Importantly, negative attitudes toward crocodiles
have contributed to a lower public tolerance towards crocodiles (Cavalier et al., 2021; Das and
Jana, 2018) and affected the acceptance of crocodile reintroduction in some Thai protected areas,
including Yod Dome Wildlife Sanctuary (Khumseemuang et al., 2019) and Huai Samong in Thap
Lan and Pang Sida National Parks.

Kaeng Krachan National Park (KKNP) is one of the eight Thai protected areas that still harbors a
population of at least four Siamese crocodiles (Chanpradub et al., 2023) and is listed as the first
priority for the Siamese crocodile reintroduction initiative (WCS-Thailand, 2023). Kanwatanakid-
Savini et al. (2012) reported a coexistence between Siamese crocodiles and local people in KKNP.
However, a later report by Deekaew et al. (2018) revealed that local people in the two villages who
live at the heart of KKNP and are very close to the current crocodile habitats disagreed with all
methods for Siamese crocodile reintroduction (wild egg collection for artificial incubation and
releasing of farm-bred crocodiles to their natural habitats for reintroduction). Therefore, a study of
social psychology concepts relevant to human dimensions of Siamese crocodiles is prominent in
planning to manage potential HCCs after reintroduction and to garner sustainable pathways for a
long-term conservation to benefit the country.

In response to this, we designed our research based on two social psychology theories and two
models recommended by the IUCN SSC guidelines on human-wildlife conflict and coexistence
(hereafter IUCN SSC guidelines: IUCN, 2023) as shown in figure 1. Using the Cognitive
Hierarchy Theory (Vaske and Donnelly, 1999) and the Theory of Planned Behavior (Ajzen 1991),
we studied wildlife value orientation (WVO), attitudes toward Siamese crocodiles, and the

behavioral intention to participate in their conservation as behavioral intentions and attitudes vary
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according to individual values (Manfredo et al., 2021; Homer and Kahle, 1998). Following the
Wildlife Tolerance Model (Kansky et al., 2016) and Hazard-Acceptance Model (Bruskotter and
Wilson, 2014), we explored risk perceptions and acceptance of reintroducing farm-bred Siamese
crocodiles in KKNP, examining factors influencing acceptance of the three reintroduction
methods. Finally, we aligned our results with the IJUCN SSC guidelines to identify essential tasks
or activities required in preparing for managing potential HCC following the reintroduction. Our
findings provide insights into the human dimensions of restoring the Siamese crocodile population
and offer guidance for managing potential HCCs as a result of the reintroduction initiative of
Siamese crocodiles in KKNP.
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Figure 1. Social psychological theories and models suggest understanding tolerance and behavior regarding
human-wildlife conflict. These are (A) the Cognitive Hierarchy Theory (Vaske and Donnelly, 1999), (B)
the Theory of Planned Behavior (Ajzen, 1991), (C) the Hazard-Acceptance Model (Bruskotter and Wilson,
2014), and (D) Wildlife Tolerance Model (Kansky et al., 2016).

Material and methods

Study areas

The study areas were targeted at local villages along the Phetchaburi River or near the Kaeng
Krachan Reservoir in three subdistricts of Kaeng Krachan, Song Phi Nong, and Huay Mae Priang,
all located in Kaeng Krachan District, Phetchaburi Province. This included five villages: Pong

Luek and Bang Kloy villages in Huay Mae Priang Subdistrict (upstream), Tha Linglom in Song
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Phi Nong Subdistrict (midstream), and Tha Ruea and Phu Khem in Kaeng Krachan Subdistrict
(downstream), as depicted in figure 2.

The questionnaire was conducted between June 21-23, September 8-10, and September 20-23,
2023, targeting local residents in those five villages. All research participants were informed about
the research purpose, with their permission obtained before the administration of the questionnaire-
based survey and assured that their data would be analyzed anonymously. Convenience sampling
was utilized and proportionately to the population across the three subdistricts. This sampling
technique was chosen due to logistical challenges, as over 50% of households are located along
the Petchaburi River and the reservoir with only access by boats during the daytime. Therefore,
researchers approached any respondents willing to take part the questionnaire survey (Newing et
al., 2011).Statements of anecdotal evidence being told during and after the questionnaire survey

by respondents were recorded.
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Figure 2. The location of the target villages in the 3 subdistricts situated within KKNP and surrounding

Kaeng Krachan Reservoir, where reports of Siamese crocodile sightings have been documented.

A total of 208 individuals were surveyed, resulting in an 80% response rate and comprising 6.66%

of the target population, as reported by the Department of Provincial Administration (2023). The
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questionnaire was comprised of five sections. Section 1 focused on the general information of
respondents. Sections 2 and 3 were designed based on the Cognitive Hierarchy Theory (Vaske and
Donnelly, 1999) to measure the value orientation toward Siamese crocodiles, the attitudes toward
these crocodiles and their conservation, and behavioral intentions to participate in conservation
efforts. Sections 4 and 5 were designed in accordance with the Hazard-Acceptance Model
(Bruskotter and Wilson 2014) in order to understand the level of acceptance toward methods for
reintroduction of Siamese crocodiles and the risk perception of the crocodiles' reintroduction.
Sections 2 through 5 were designed using a five-Likert scale, ranging from 1 (strongly disagree)

to 5 (strongly agree).
Data analysis
Value orientation

According to Manfredo et al. (2021), we categorized the WV O into 4 groups: (1) Utilitarian, valued
for human benefit; (2) Mutualist, seen as dependent on humans in the ecosystem; (3) Pluralist,
valued for co-existence with human in the ecosystem; and (4) Distanced, not valued or considered
in wildlife thought and interest.

Statistical analysis

Data analysis was conducted using the R 4.2.3 program (R Core Team. 2023). We reported
frequency, percentage (%), mean, and standard deviation (sd), to elucidate respondents’
backgrounds related to gender, age range, the highest level of education , and the primary
occupation [mean and sd?] of the respondent. Additionally, the mean and sd of the five-Likert
scale on attitudes towards Siamese crocodiles, behavioral intentions to participate in conservation
efforts, acceptance of methods for reintroduction of Siamese crocodiles and the risk perception of
crocodiles' reintroduction. A mean score of less than three indicated a negative attitude, low
agreement, low tolerance, or a low-risk perception.

The study utilized inferential statistics with a significance level of a = 0.05. One-way ANOVA
and independent t-tests compared attitudes toward crocodiles, behavioral intentions for
conservation, acceptance of farm-bred crocodile reintroduction methods, and perceived risk
among respondents across different subdistricts, genders, age ranges, education levels, and primary
occupations. A chi-square test analyzed differences in Siamese crocodile value orientations across

these same demographic variables.
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Additionally, ordinal linear regression was used to examine factors influencing the acceptance of
reintroduction methods, measured on a 5-point Likert scale from strongly unacceptable to strongly
acceptable, as ordinal dependent variables. The independent variables for this statistical analysis
included gender, age range, highest education background, occupation, attitudes toward
crocodiles, conservation intentions, acceptance of conservation activities, and risk perceptions of
Siamese crocodile reintroduction in KKNP. These factors were examined using the MASS
package (Venables and Ripley, 2002). Variables derived from factor analysis were used to reduce
the number of variables before analysis, and the acceptability level was adjusted from 5 levels to

3: acceptable (3), neutral (2), and unacceptable (1) for ease of interpretation.
Analyzing statements of anecdotal evidence

We analyzed anecdotal evidence collected during the questionnaire survey to illustrate human
perspectives on issues related to HCCs. To ensure the reliability of these data, we considered
consistently repeated stories with clear and specific details about the same issues. We linked these
anecdotes and research results from the questionnaire with IUCN SSC guidelines on human-
wildlife conflict and coexistence to identify tasks or activities needed to prepare for potential HCCs

after reintroduction promptly.

Results

Characteristics of the respondents

Out of 208 samples, Kaeng Krachan Subdistrict contributed the highest proportion at 42.79%,
followed by Huay Mae Priang at 35.10% and Song Phi Nong at 22.12%. The male respondents
accounted for 53.85%, slightly more than females (46.15%), with an average age of 46.56 + 16.61
years old (median = 46). Generation X comprised the largest group at 36.54%, followed by
Generation 'Y (27.88%), baby boomers and older generations (22.60%), and Generation Z
(12.98%). Respondents whose highest level of educational attainment was primary school
provided the greatest number of responses (40.38%), followed by secondary school (32.69%),
respondents without formal education (21.15%), and those with university education (5.78%). The
majority of respondents worked in agriculture (31.73%), followed by temporary laborers
(23.56%), organizational staff (11.54%), unemployed individuals (10.1%), fishermen (9.62%),

business owners (8.65%), and housewives (4.81%).
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Human Dimensions Based on Cognitive Hierarchy Theory
Value orientation to Siamese crocodiles

Among the respondents, 86.54% valued the Siamese crocodile as mutualist, followed by pluralist

(7.21%) and distanced (2.88%). Variations in all four value orientations were not significantly

associated with genders (x*> = 3.99, p = 0.26), age ranges (y*> = 12.83, p = 0.17), their highest

education levels (y° = 4.52, p = 0.87), and primary occupations (y~ = 14.48, p = 0.70), except for

subdistricts (= = 16.59, p = 0.01), as depicted in figure 3.
A B

= _
= [ Huai Mae Preng
O Kaeng Krachan
O Song PiNong

60

Type
Distanced

.
S

. Mutualist

[ Puratist

Utilitarian

percent
40

Number of repondents

209

20
1

. 3(6%) - | m —

Distanced Mutualist Phuralist Utilitarian
type

2 (4%)

Distanced Mutualist Phuralist Utilitarian

Value Orientation toward Siamese Crocodile

Figure 3. Frequency of value orientation to Siamese crocodiles (A) and comparison of the differences

between subdistricts (B).

Attitudes toward Siamese crocodiles

Overall attitudes towards the Siamese crocodile were positive (79.43%; meantsd = 3.70 £ 0.74),
particularly the perceptions that Siamese crocodiles would not be competing with humans for
aquatic animals as food and would pose no harm to people in the community. The attitudes towards
Siamese crocodiles across all six attitudinal contents significantly differed (F = 48.24, p < 2x1076),
as depicted in figure 4.

Furthermore, the attitudes toward the Siamese crocodiles were significantly different between
respondents residing in different subdistricts, especially between Song Phi Nong and Huay Mae
Priang Subdistricts (p = 0.02), different age groups as Generation Z and X (p < 0.01), and different
occupations as organizational staff and housewives (p < 0.01) but not for respondents with

different levels of education and gender as shown in figure 5.
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Siamese crocodile does not compete with humans
for aquatic animals as food.

Siamese crocodile does no harm to people in the

community.

Siamese crocodile does not eat humans as food.

Siamese crocodile is not a dangerous animal.

Encountering Siamese crocodile in nature is

lucky.

You are not fearful of Siamese crocodile.
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Figure 4. Attitudes toward Siamese crocodiles based on mean scores and frequency ratings on a five-point
Likert scale, where 1 = strongly disagree and 5 = strongly agree.
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Figure 5. Comparison of attitudes towards Siamese crocodiles in accordance with the highest level of
education attained (A), occupations (B), gender (C), age ranges (D), and subdistricts (E).

Attitudes toward the conservation of Siamese crocodiles

The respondents exhibited positive attitudes toward the conservation of Siamese crocodiles (85.65

%, 4.05 + 0.81), particularly the conservation of Siamese crocodiles in their natural habitats instead

of in captivity, as depicted in figure 6.
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Figure 6. Attitudes toward the conservation of Siamese crocodiles based on mean scores and frequency
ratings on a five-point Likert scale, where 1 = strongly disagree and 5 = strongly agree.

Respondents with different backgrounds on levels of education, occupations, gender, and age
generations held insignificantly different attitudes toward the conservation of Siamese crocodiles.
Only the factor of residency in different subdistricts revealed significantly different attitudes
toward the conservation of Siamese crocodiles (F = 3.26, p = 0.04), particularly in Song Phi Nong

Subdistrict located downstream and Huay Mae Priang located upstream of Phetchaburi (p = 0.03),

as illustrated in figure 7.
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Behavioral intentions to participate in the conservation of Siamese crocodiles

The top three conservation activities that garnered the highest behavioral intentions to participate
were as follows: conservation education activities at schools (83%: 4.04+0.92); conservation
campaigns in villages around KKNP reservoir (79%: 3.92+1.01); communication channels for
reporting the presence of crocodiles (78%: 3.89+0.99). The behavioral intention of all eight efforts
was significantly different (F7,1736 = 17.69, p < 0.01), as shown in figure 8.

Significant differences in behavioral intentions to participate in Siamese crocodile conservation
activities were found across subdistricts, except for elevating the Siamese crocodile as one of the
identities of Phetchaburi Province (p > 0.05). Differences in benefit sharing from Siamese
crocodile farms to communities coexisting with crocodiles were observed among respondents with
different primary occupations (Fs201 = 2.34, p = 0.03), particularly between organizational staff
and fishermen (p = 0.03). Furthermore, there was a greater inclination among males compared to
females to report the presence of Siamese crocodiles (t = 2.52, df = 177.38, p = 0.01).
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Figure 8 Behavioral intentions to participate in eight conservation efforts for Siamese crocodiles in Kaeng
Krachan National Park, based on mean scores and frequency ratings on a five-point Likert scale, where 1
= strongly disagree and 5 = strongly agree.

Overall behavioral intentions to participate in conservation efforts on Siamese crocodiles were not
significantly different among respondents with varying backgrounds of educational level,
occupation, gender, or age. Only respondents living in different subdistricts (F2203= 4.43, p =
0.01), particularly Song Pi Nong and Huai Mae Preng districts, showed a difference in behavioral

intention to take part in Siamese crocodile conservation efforts (p = 0.02) as shown in figure 9.
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Figure 9. Comparison of behavioral intentions to participate in conservation efforts of Siamese crocodiles by
the highest level of education (A), occupation (B), gender(C), age range (D), and subdistrict (E).

Human Dimensions Based on Hazard-Acceptance Model
The acceptance of reintroduction methods for farm-bred Siamese crocodiles

The respondents predominantly accepted the reintroduction method involving wild-collected eggs
for artificial incubation before reintroduction, followed by the soft release of farm-bred Siamese
crocodiles. The hard release of farm-bred Siamese crocodiles was deemed unacceptable. This
resulted in a significant difference in acceptance levels among the three reintroduction methods of
Siamese crocodiles (F2,e51 = 49.72, p < 0.01). The technique involving wild-collected eggs for
artificial incubation was more accepted than both hard release (p < 0.01) and soft release (p <

0.01), while soft release was more accepted than hard release (p < 0.01: see figure 10).
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|

100 50 0 50 100

Percentage

Response 1 2 3 4 5

Figure 10. Acceptance of the three reintroduction methods for Siamese crocodiles, based on mean scores
and frequency ratings on a five-point Likert scale, where 1 = strongly disagree and 5 = strongly agree.
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Risk perception on farm-bred Siamese crocodile reintroduction

The overall risk perceptions toward the crocodile reintroduction were moderate (3.26+1.03).
Respondents were primarily concerned about the risk of human injury from the reintroduced farm-
bred Siamese crocodiles, followed by the risk of the crocodiles having low adaptation to the natural
environment and their inability to search for natural foods. The least perceived risk was that
humans might harm or Kill the reintroduced farm-bred Siamese crocodiles due to fear. All risk
perceptions regarding the reintroduction of farm-bred Siamese crocodiles were significantly

different (F3ges = 8.45, p < 0.01), as shown in figure 11.

Reintroduced farm-bred Siamese crocodile may risk 259 o19%  3.46+1.38 55%
of human mjury.

Low adaptation to the natural environment of
reintroduced farm-bred Siamese crocodile affects | 23% 26%  3.36+1.27 51%
its survival.

The survival of reintroduced farm-bred Siamese 3.35+1.25

crocodile due to inability to search for food. 23% e 50%

Local people may harm ‘01' kll_l 1'eu1t1'0ducefi 43% 199 2.87+1.51 399
farm-bred Siamese crocodile due to fear.

|
100 50 0 50 100

Percentage

Response 1 2 3 4 5

Figure 11. Risk perception of Siamese crocodile reintroduction in KKNP, based on mean scores and
frequency ratings on a five-point Likert scale, where 1 = strongly disagree and 5 = strongly agree.

Our study revealed differences in risk perception among respondents from different subdistricts
(F2, 205 = 4.60, p = 0.01), especially those living in Kaeng Krachan-Huai Mae Preng, by gender (t
= 2.64, p < 0.01), and having different occupations (Fs201 = 2.89, p = 0.01), especially between
unemployed respondents and fishermen (p = 0.049) and housewives (p = 0.01: figure 12).

Focusing on the risk perception of reintroduced farm-bred Siamese crocodiles on human safety,
significant differences appeared among respondents with different occupations (Fe 201 = 4.31, p <
0.01), especially fishermen and organizational staff (p =0.02), unemployed respondents (p < 0.01),
and temporary workers (p < 0.01) and between unemployed respondents and agriculturalists (p =
0.04). Respondents living in different subdistricts also had significant differences of perceived
risks (Fe 205 = 6.41, p < 0.01), especially in Huai Mae Preng and Kaeng Krachan (p < 0.01) and
Song Pi Nong (p = 0.01).

On the other hand, the perceived risk of locals harming or killing reintroduced farm-bred

crocodiles due to fear varied by subdistricts (F2,205 = 3.23, p = 0.04), especially between Kaeng
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Krachan and Huay Mae Priang (p = 0.04), by age range (Fs204 = 2.98, p = 0.02), particularly
between Generation Z and Baby Boomers (p = 0.049), and by gender (t = 2.18, p = 0.03).

A F(3.204)=1.44,p=0.23 B F(6.201) =2.89. p=0.01
B 5 I L

A‘; + ‘1‘; 4 3.71£1.01 4.08+1.01

% 3.10£1.02 337x1.10 335x0.99 9 3.18£1.06 3.53£1.15

z z 3.1620.90 3.1921.06

T, 3.00=1.03 5

= = 2.76+0.80

v | Ll ‘
1 1

Higher education Primary Secondary Uneducation Agriculture  Business owner  Fisherman Housewife Organizational staff Temporary job  Unemployment
Highest Education Occupation

C t=2.64, df=197.82, p =0.009 D . F(3.204)=0.69. p =0.56 E .| F(2.205)=4.60, p =0.011
24 3.47£1.06 o4 Lt
54 G 325+1.15 331+1.04 3.34+1.00 s
@ 3.09£1.01 « 3.0120.98 z 2.97:0.88 3.421.08 3432115

3 T3 83
= = n
v v ‘ v
1 1 1
female male Baby boomer & above GenX GenY GenZ Huai Mae Preng Kaeng Krachan Song Pi Nong
Genders Age Generation Subdistricts

Figure 12. Comparison of risk perceptions toward the reintroduction of Siamese crocodiles by the highest
level of education (A), occupation (B), gender (C), age range (D), and subdistrict (E).

Factors affecting the acceptance of reintroduction methods of Siamese crocodiles

The factors affecting the acceptance of each reintroduction method were different. The hard release
was accepted by male respondents with lower education levels. This group feared Siamese
crocodiles and perceived them as ferocious but supported conservation communication and
perceived the risk to human safety from reintroduced Siamese crocodiles. Respondents who
accepted the soft release were influenced by their value orientation on Siamese crocodiles as
pluralists, the acceptance of community communication on crocodile conservation, and perceived
risk of the reintroduced Siamese crocodiles in two aspects of human safety and of crocodile
adaptation and survival in the new environment. Finally, factors affecting respondents’ acceptance
toward the collection of crocodile eggs for artificial incubation before reintroduction were
associated with the males who were aware of either human safety or competing for food with
humans from the crocodiles but supporting Siamese crocodile conservation through both
community communication and community development from crocodile farms and trade. The

results on factors affecting the preferential reintroduction methods are shown in Table 1.
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Preparedness for human-crocodile conflict after reintroduction

By aligning the above-mentioned results to the IUCN five principles of IUCN SSC guidelines: (1)
do no harm, (2) understand issues and context, (3) work together, (4) integrate science and policy,
and (5) enable sustainable pathways, we summarized the contribution our insights in preparing for
and offered further activities to be integrated into the plan for managing potential human-crocodile

conflicts after reintroduction as shown in Table 2.



Table 1 Analysis using ordinal regression of factors affecting the acceptance for each reintroduction method of farm-bred Siamese crocodiles in
Kaeng Krachan National Park

Parameters Hard release Soft release Egg collection for
incubation
Est SE t P Est SE t P Est SE t P

Acceptance level: 1|2 18.65 0.23 80.66 0.00 0.09 016 056 0.68 -0.26 022 -1.19 0.23
Acceptance level: 2|3 19.62 0.29 67.73 000 060 017 352 000 039 022 178 0.07
Gender: (female as reference)
Male 0.85 0.36 2.33 0.02 - - - - 110 0.31 358 0.00
Highest Level of Education (undergraduate /vocational studies as a reference)

Primary education 17.30 0.23 75.37 0.00 - - - - - - - -

Secondary education 1591 0.33 4831 0.00 - - - - - - - -

No education 1750 0.27 65.24 0.00 - - - - - - - -
Value orientation as pluralist 214 077 279 0.01
Attitude toward Siamese crocodiles
Siamese crocodiles are ferocious and feared by local 053 023 232 0.02 - - - - - - - -
people
Siamese crocodiles neither harm nor compete for food - - - - - - - - -047 0.21 -2.24 0.025
with humans
Aceeptability toward measures for Siamese crocodile conservation
Community communication for Siamese crocodile 0.83 029 299 0.003 1.00 022 449 0.00 097 019 511 0.00
conservation
Community development using benefits from - - - - - - - - 0.61 0.18 345 0.001
crocodile farms
Risk perception of crocodile reintroduction
Risk to human safety -0.64 0.24 -270 0.007 -0.81 0.22 -3.78 0.00 - - - -
Risk of inability to adapt and survive of reintroduced - - - - -044 017 -257 0.01 - - - -

Siamese crocodiles
Residual Deviance, AIC 259.24, 277.24

318.37, 330.37

342.786, 354.79
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Table2 Alignment of research findings that support managing potential human-crocodile conflicts in Kaeng Krachan National Park based on
IUCN SSC guidelines on human-wildlife conflict and coexistence (IUCN, 2023)

Principles Guiding principles to Supporting researches/ Suggested further activities
practices outreaches/activities
1. Dono 1.1) Follow the precautionary This study identified 3 levels of HCCs: 1. Conduct an interview with local experts about
harm principle by understanding Dispute = fear of crocodiles; traditional ecological knowledge and other beliefs
the levels of conflict over Underlying = local people were unsatisfied associated with Siamese crocodiles
wildlife with crocodile egg collections in 2016. 2. Convene a meeting to reconcile and resolve
Deep-rooted = releasing farm-bred crocodiles  existing underlying and deep-rooted conflicts.
perceived as disrespectful [t0??]
1.2) Follow ethical guidance - 3. Host a workshop to plan interventions and
1.3) Assess the risk of establish legitimacy for managing human-
unintended consequences crocodile conflicts, including unintended
1.4) Consider historical outcomes involving all stakeholders, particularly
context, environmental local residents who interact daily with crocodiles
justice, and case uniqueness. in their habitats.
2. 2.1) Seek to understand Researches by Plat et al. (2002), 4. Ecological research on the reintroduction of
Understand ecological and spatial drivers ~ Kanwatanakid-Savini et al. (2012), 4.1 breeding habitats and suitable release sites.
issues and Lapbenjakul et al. (2017), Chanpradub et al. 4.2 whole genome of the farm-bred crocodiles.
context (2023), Ariyaraphong et al. (2023) address 4.3 crocodile behaviors before, during, and
this question. after reintroduction as a long-term monitoring
program to prompt local people in understanding
crocodile behaviors.
2.2) Understand socio- This study, Deekaew et al. (2018) reported: More social science research is needed on:
economic and political (1) Complex and multi-layered potential 5.1 Potential impacts of farm-bred crocodile
drivers of potential HCCs: HCCs in KKNP, involving fear despite no reintroduction from local perspectives.
(1) Recognize the complexity crocodile attack records and anecdotes of 5.2 Traditional ecological knowledge and
of human-wildlife conflicts.  crocodiles saving humans from drowning. perceived benefits (tangible and intangible) from
(2) Evaluate the political and  (2) Insights into social contexts and drivers crocodile conservation.
governance context. such as attitudes, perceived risk, WVO, and 5.3 Political and governance contexts of Siamese
acceptance of reintroduction. crocodile reintroduction.
3. Work 3.1) Identify and involve all ~ DNP, WCS, universities, crocodile farms, and 6. All stakeholders, especially local people who
together relevant stakeholders in KKNP stakeholders, excluding local share habitats with crocodiles in daily life must

planning for interventions

residents, participated in a workshop on

be included in designing the HCC interventions.
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Table2 (Con’t)

Principles Guiding principles to Supporting researches/ outreaches or Suggested further activities
practices activities at the current states
3. Work 3.2) Work in crocodile reintroduction in Thai protected 7. KKNP and WCS-Thailand should provide
together multidisciplinary teams and  areas (WCS-Thailand, 2023). conservation education to all stakeholders to ensure
across sectors a shared understandings of common goals of the
Siamese crocodile reintroduction and create
effective collaboration.
3.3) Collaboratively develop WCS-Thailand provided conservation 8. Leading organizations (DNP) should seek to
a theory of change and education to KKNP park rangers and local develop a theory of change and action plans for
action plans or strategies school students, emphasizing education reintroduction along with all stakeholders.
benefiting multidisciplinary  without involving collaborative planning or 9. Organize a workshop for local people to identify
teams across sectors. community engagement for solutions. activities they can participate in.
3.4) Design and manage Apply Teampanpong et al. (2024) as a 10. establish community-based Siamese crocodile
solutions collaboratively. guideline to set up community-based conservation
3.5) Encourage and support ~ Siamese conservation. 11. Design long-term programs (campaign,
community-led solutions education, communication) with communities.
3.6) Transfer ownership of - 12. Epr(_)re a Consensus on manag_ing ownershi_p of
orocess and decisions community-based Siamese crocodile conservation.
4. Integrate  4.1) Incorporating scientific ~ This study and Deekaew et al. (2018) 13. Conduct research on political ecology of
science insights into local, societal,  provided results to understand societal Siamese crocodiles.
and policy  and political perspectives into perspectives but did not cover political
planning and actions. perspectives.
4.2) Apply rigorous scientific Researches by Plat et al. (2002), 14. Prepare, plan and predict resource utilization
methods for plannings: Kanwatanakid-Savini et al. (2012), by the crocodiles across time and space and the
(1) Evaluate physical, Lapbenjakul et al. (2017), Chanpradub et al.  behavior of the crocodiles after reintroduction.
ecological, natural patterns.  (2023), Ariyaraphong et al. (2023) provided  15. Review literatures to set plans for capture,
(2) Identify conflict hotspots  science to understand wildlife ecology for translocation, and/or lethal control of problematic
and problematic crocodiles.  making decisions on management. crocodiles after reintroduction.
(3) Study crocodile
demography and distribution.
4. Integrate  (4) Planning across - 16. using data from 1-5 in to devise landscape
science planning in human-crocodile conflict management

and policy

landscapes
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Table2 (Con’t)

Principles Guiding principles to Supporting researches/ outreaches or Suggested further activities
practices activities at the current states
- and identify the primary sites for testing the model
of human-coexistence with Siamese crocodiles
(5) Avoid quick fixes; do not The studies mentioned above provide site- 17. Conduct workshops with Phetchaburi River
copy—paste solutions specific information for making more communities to discuss Siamese crocodile threats
appropriate planning/solutions to KKNP. and conservation interventions post-reintroduction,
aiming for minimal conflicts.
4.3) Create opportunities for ~ WCS trained rangers in crocodile 18. Identify essential trainings and build capacity
training and capacity conservation and provided capacity-building  of local people and park rangers on risk prevention
building for students, encompassing both scientific measures.
and social science research.
4.4) Adapt to local - 19. Research local governance in Siamese
governance, political and crocodile conservation and reintroduction.
policy contexts 20. Analyze laws and policies supporting the
management of HCCs.
21. Identify policy instruments-regulatory, legal,
economic, financial, rights-based, norms, and
social—to develop a comprehensive plan.
4.5) Create a collective - 22". Run community-based Siamese conservation
learning loop.
5. enable 5.1) Nurture societal and WCS- Thailand conducted conservation 23. Maintain annual education with school
sustainable cultural values of wildlife eduacation with school students around students.
pathways KKNP reservoirs and Phetchaburi River. 24.Incorporate social marketing and behavior

change theory when engaging with communities,
wishing to create sustainable collaboration.

5.2) Develop/nurture ongoing
dialogue and build
relationships

22". Set up and run community-based Siamese
conservation
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Table2 (Con’t)

Principles Guiding principles to Supporting researches/ outreaches or Suggested further activities
practices activities at the current states

5. enable 5.3) Incorporate long-term 25. Establish response teams to monitor ecological

sustainable ecological needs needs and anticipate emerging conflicts from

pathways reintroduced crocodiles.

5.4) Anticipate and prevent
emerging conflicts.

26. Incorporate evaluation plans for HCCs
interventions.

5.5) Minimize and
redistribute costs burdens
fairly

This research addressed some potential
benefits from Siamese crocodiles.

27. Initiate program to deisgn compensation and
insurance due to HCCs

5.6) Create sustainable
economic benefits from
wildlife

28. Introduce economic incentives to minimize and
redistribute costs of crocodile conservation from
stakeholders' perspectives.
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Discussion
Attitudes Toward Siamese Crocodiles and their Conservation

Our findings indicate that fear of Siamese crocodiles exists among respondents as a common
sentiment among those living in crocodile habitats (Cavalier et al., 2021). This result aligns with
Deekaew et al. (2018), who found that residents in Pong Luek and Bang Kloi villages within
KKNP not only feared crocodiles but also held a deep respect and veneration for them. Similarly,
fear of Siamese crocodiles has been reported in Cambodia (Daltry et al., 2004) and Laos (Plat et
al., 2018). Despite their fear of Siamese crocodiles, respondents exhibited overall positive attitudes
toward them (3.70+0.74) and their conservation as well as an interest in participating in various
conservation activities. This is likely because Siamese crocodiles have inhabited the Phetchaburi
River for generations without any reports of harm on people safety, particularly in Huay Mae
Priang Subdistrict (Pong Luek and Bang Kloi villages), where these crocodiles are held in deep
respect and veneration. We believed that storytelling about Siamese crocodiles helping drowning
people from their ancestors further contribute to these positive attitudes. Similar stories about the
relationship between humans and crocodiles have been reported in other local Thai communities
(Thai Studies CU, 2018).

Our results indicate that the presence of Siamese crocodiles in KKNP does not adversely affect
the perception of this species among fishermen. This could be attributed to the fact that they did
not have negative encounters with Siamese crocodiles though they perceived a high risk from
reintroduction of farm-bred crocodiles for human injury, but moderate risk that they may harm or
kill reintroduced farm-bred Siamese crocodiles due to fear. Moreover, the deep respect and
veneration towards Siamese crocodiles among local people underscore the importance of
preventing their extinction and conserving them within KKNP. This finding aligns with the study
by Neves and Giger (2022), which found that while crocodiles are often perceived as threatening
and instilling fear, they are also deeply respected. This complexity in human-crocodile
relationships in KKNP likely stems from cultural values and beliefs. These beliefs are relevant to
findings on conservation of Siamese crocodiles in Cambodia (Daltry et al., 2004) and Laos (Plat
et al., 2018). Therefore, our findings emphasize that human perceptions and attitudes depending
not only on facts and personal experiences but also on cultural norms, expectations, and beliefs

are crucial for addressing conflicts between humans and various wildlife species (Dickman, 2010).
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Value Orientations Concerning Siamese Crocodiles

This research studied value orientations concerning Siamese crocodiles for the first time in
Thailand. Value orientations can be used to predict attitudes, behaviors (Perry-Hill et al., 2014),
and acceptance of wildlife management (Jacobs et al., 2014). We found 86.54 % of the respondents
valued the Siamese crocodile as mutualist, followed by pluralist (7.21 %) and distanced (2.88 %).
This aligns with the research by Tanakanjana and Saranet (2007), who found the local communities
around Khao Yai and Kui Buri National Parks valued wildlife in the mutualist dimension which
encompasses caring for wildlife in terms of emotions and feelings (caring: Dayer et al., 2007).
Meanwhile, students in natural resource management valued wildlife in the mutualist dimension,
ranked as second after the human safety dimension.

Furthermore, it is possible that the positive orientation towards Siamese crocodiles, which involves
mutualistic interactions with humans, and the support for their conservation among respondents,
may contribute to a positive attitude. This observation aligns with the findings of Abidin and
Jacobs (2019), who found a correlation between emotional attachment to wildlife and the

endorsement of wildlife conservation efforts.

Acceptance, risk perception, and factors affecting acceptance of reintroduction

The acceptance of Siamese crocodiles’ reintroduction methods, both wild-collected eggs for
artificial incubation (52%) and soft release (40%) are still ambivalent between acceptance and
non-acceptance. Non-acceptance of the hard release method (12%) attributed to the highest risk
perceptions of about reintroduced Siamese crocodiles have low a low rate of adaption to the natural
environment and their inability to search for food may increase the risk of human injury.

We assessed the acceptance of three Siamese crocodile reintroduction methods among local people
in Pong Luek and Bang Kloy villages. Their preference was for wild-collected eggs for artificial
incubation before reintroduction (42.47%: 2.74+1.31), followed by soft release (38.36%:
2.59+1.39) and hard release (12.33%; 1.92+1.08). This contrasts with Deekaew et al. (2018), who
reported that 85% of locals in Pong Luek and Bang Kloy opposed artificial incubation for
reintroduction and 96% disagreed with releasing farmed crocodiles, primarily due to their belief
(83%) in moderate to high natural hatching success in the wild.

The acceptance of Siamese crocodile reintroduction appears to be evolving, possibly due to
insufficiently detailed explanations of reintroduction methods, such as soft and hard releases as

per Deekaew et al. (2018). This has led to a lack of understanding among local people regarding
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the associated consequences. Local beliefs regarding the high natural hatching success of Siamese
crocodiles, as reported by Deekaew et al. (2018), may not align with the fact that no successful
hatching of Siamese crocodiles occurred at Wang Kha in KKNP during the years 2009-2011 and
2022, despite 31, 40, 32, and 16 eggs being laid in those respective years (WCS-Thailand, 2023).
At this moment, the above-mentioned fact about the unsuccessful natural hatching of the Siamese
crocodiles at Wan Kha in KKNp had never been shared with local people or the general Thai
public.

According to Deekaew et al. (2018), 72% of respondents perceived community benefits of Siamese
crocodile reintroduction as low to moderate. Sixty-four percent of all respondents also indicated
low to moderate levels of collaboration in managing Siamese crocodiles. In contrast, our study
found that over 65% of villagers in Pong Luek and Bang Kloy accepted various collaborative
conservation efforts, except for supporting community-based Siamese crocodile tourism and
crocodile farming businesses creating community benefits, which received only 47.95%
acceptance. These contrasting results might be due to several reasons. In the past, KKNP may have
lacked a framework for establishing cooperation and communication that local people could
comprehend, leading to low awareness and limited collaboration opportunities. The evolving trend
of acceptance, as reported in our study, may be attributed to its implementation following the
conservation education activities conducted by WCS-Thailand around KKNP (Angkana Makvilali,
Personal communication). This underscores the urgency of increasing community participation in
Siamese crocodile conservation through various initiatives (Chanpradub et al., 2023; WCS-
Thailand, 2023).

Our research suggests that collaboration should be directed towards males due to their low-risk
perception of human injury from Siamese crocodiles. Males also tended to be more accepting of
the three reintroduction methods than females. Both KKNP and WCS-Thailand should support
conservation education activities to communicate accurate information about managing fear of
Siamese crocodiles and their reintroduction, enhancing awareness of risk perceptions, and
adjusting behaviors when encountering released reintroduced Siamese crocodiles. Conservation
education should also aim to elevate resilience through proper risk perception and foster
acceptance of potential conflicts between humans and released Siamese crocodiles in the future.
This aligns with the concerns of those that if Siamese crocodiles are reintroduced, clear boundaries

must be established between spaces used by Siamese crocodiles and humans. These suggested



216 | Journal of Wildlife and Biodiversity 8(4):193-219 (2024)

actions could impact the acceptance level, as seen in the case of the American crocodile

(Crocodylus acutus) in Southern Florida (Smithem and Mazzotti, 2008).

Conclusion

This study provided valuable insights into the human dimensions of Siamese crocodile
conservation in KKNP, using two conceptual frameworks commonly employed in human-wildlife
conflict studies to predict human behavior toward wildlife. The majority of participants are
mutualist and pluralist, showing their support for the coexistence of humans and crocodiles and
viewing the species' economic utilization favorably.

Despite existing fears and perceived risks of reintroducing farm-bred crocodiles potentially
causing human injury, conservation efforts for this species are not fully opposed. Potential local
support for the reintroduction and conservation of farm-bred Siamese crocodiles in KKNP were
identified. However, several plans and actions are urgently required to establish sustainable
pathways for managing potential human-crocodile conflicts post-reintroduction. These actions
should begin with identifying existing conflicts related to Siamese crocodile conservation and
developing solutions. Establishing community-based Siamese crocodile conservation initiatives
may serve as a starting point for fostering genuine collaboration with local communities. Further
research in both ecological and social sciences is needed to enhance understanding of potential
human-crocodile conflicts in KKNP. This information should be used to devise management plans
in collaboration with local residents along the Phetchaburi River, ensuring long-term sustainable

pathways for Siamese crocodile conservation.

References

Abidin, Z. A. Z., Jacobs, M. 2019. Relationships between valence towards wildlife and wildlife value
orientations. Journal for nature conservation 49, 63-68. https://doi.org/10.1016/j.jnc.2019.02.007.

Ajzen, 1. 1991. The theory of planned behavior. Organizational behavior and human decision processes,
50(2), 179-211. https://doi.org/10.1016/0749-5978(91)90020-T

Ariyaraphong, N., Wongloet, W., Wattanadilokchatkun, P., Panthum, T., Singchat, W., Thong, T.,
Lisachov, A., Ahmad, S.F., Muangmai, N., Han, K., Duengkae, P., Temsiripong, Y., Srikulnath, K.
2023. Should the identification guidelines for Siamese Crocodiles be revised? Differing post-occipital
scute scale numbers show phenotypic variation. Does not result from hybridization with Saltwater
crocodiles. Biology 12, 535. https://doi.org/ 10.3390/biology12040535

Bezuijen, M., Simpson, B., Behler, N., Daltry, J. Tempsiripong, Y. 2012. Crocodylus siamensis. The [IUCN
Red List of Threatened Species 2012. e.T5671A3048087.
https://dx.doi.org/10.2305/IUCN.UK.2012.RLTS.T5671A3048087.en. Accessed on 28 December
2023.



https://doi.org/10.1016/0749-5978(91)90020-T

217 | Journal of Wildlife and Biodiversity 8(4):193-219 (2024)

Bruskotter, J.T., and Wilson, R.S. 2014. Determining where the wild things will be: using psychological
theory to find tolerance for large carnivores. Conservation Letters, 7(3), 158-165.
https://doi.org/10.1111/conl.12072.

Cavalier, R, Pratt.N.E, Serenari. C, Rubino. E. 2021. Human dimensions of crocodilians: a review of the
drivers of coexistence. Human Dimensions of Wildlife 27(5):1-17
DOI:10.1080/10871209.2021.1953195

Chanpradub, K., Pattanavibool, A., Saisamorn, A., Bhumpakphan, N., Chantana, S., Tongsong, C.,
Ouansing, Y., Suksawate, W., and Sukmasuang, R. 2023. Abundance and habitat suitability of Siamese
crocodiles (Crocodylus siamensis, Schneider 1801) in Phetchaburi River, Kaeng Krachan National
Park, Thailand. Biodiversitas 24 (9): 4755-4765.

Chanhiran, P. 2008. The role of crocodiles in Thai tales. Master’s thesis, Chulalongkorn University.

Chitchamnong, W., Bhumpakphan, N., Sukmasuang, R. 2016. Some ecological aspects of Siamese
crocodile (Crocodylus siamensis) in Khao Ang Rue Nai Wildlife Sanctuary. Journal of Wildlife in
Thailand. 23 (1): 77-89

Daltry, J.C., Langelet, E, Solmu,G.C., van der Ploeg, J., van Weerd, M., Whtaker, R. 2016. Successes and
failures of crocodile harvesting strategies in the Asia Pacific. Aguirre, A.A., and Sukumar, R. (eds)
Tropical Conservation, 345-362. Oxford University Press, New York, USA.

Daltry, J. C., Chheang, D., Nhek, R. 2004. A pilot project to integrate crocodile conservation and
livelihoods in Cambodia. Crocodiles: Proceedings of the 17th Working Meeting of the Crocodile
Specialist Group: 290-301. Gland, Switzerland: IUCN.

Das, C.U., and Jana, R. 2018. Human-crocodile conflict in the Indian Sundarban: an analysis of spatio-
temporal incidences in relation to people's livelihood. Oryx 52(4), 661-668.
doi:10.1017/S0030605316001502.

Dayer, A. A., Stinchfield, H. M., Manfredo, M. J. 2007. Stories about Wildlife: Developing an Instrument
for Identifying Wildlife Value Orientations Cross-Culturally. Human Dimensions of Wildlife, 12(5),
307-315. https://doi.org/10.1080/10871200701555410

Deekaew, P., Hengswang, D., Saengswang, M., Temchai, T., Thongsuk, P., Wanmanee, S., Jitra, N.,
Khamklan, S. 2018. Attitudes and perspectives of local communities on the Siamese crocodile
(Crocodylus siamensis) management in Kaeng Krachan National Park. Journal of Thailand National
Parks Research 2(1): 66-74.

Department of National Parks, Wildlife, and Plant Conservation of Thailand (DNP).2021. Master Plan for
Wildlife Conservation Management, Wildlife Sanctuaries, and Wildlife Non-Hunting Areas: Basic
Information. U Press Cooperation, Ltd. 177 pp.

Department of Provincial Administration. 2023. Official population statistics from the civil registration
(monthly - January 2023) Phetchaburi Province. Retrieved from
https://stat.bora.dopa.go.th/stat/statnew/statMONTH/statmonth/#/view, 11 February 2023.

Dickman, A. J. 2010. Complexities of conflict: the importance of considering social factors for effectively
resolving human-wildlife conflict. Animal conservation 13(5), 458-466.

Division of Wild Fauna and Flora Protection. 2022. Cabinet approves downgrading the list of Thai-species
"freshwater crocodiles” from list 1 to list 2. , Department of National Parks, Wildlife and Plant
Conservation. Retrieved from https://portal.dnp.go.th/Content/citesdnp?contentld=28904 , 15 January
2024.

Division of Wild Fauna and Flora Protection. 2013. CITES Regulatory System. Department of National
Parks, Wildlife and Plant Conservation Retrieved from



218 | Journal of Wildlife and Biodiversity 8(4):193-219 (2024)

https://portal.dnp.go.th/Content/citesdnp?contentld=1600 , 17 October 2023.

Homer, P. M., and Kahle, L. R. 1988. A structural equation test of the value-attitude-behavior hierarchy.
Journal of Personality and Social Psychology, 54(4), 638-646. https://doi.org/10.1037/0022-
3514.54.4.638

International Trade Centre. 2014. Non-Tariff Measures Programme, ».8. In: The report of the International

Trade Center (ITC). Bangkok

IUCN.2023. IUCN SSC guidelines on human-wildlife conflict and coexistence. First edition. Gland,
Switzerland: ITUCN. https://doi.org/10.2305/YGIK2927.

Jacobs, M.H., Vaske, J. J., Sijtsma, M. T. 2014. Predictive potential of wildlife value orientations for
acceptability of management interventions. Journal for Nature Conservation 22, 377-383.
doi:10.1016/j.jnc.2014.03.005

Kansky, R., Kidd, M., Knight, A.T. 2016. A wildlife tolerance model and case study for understanding
human wildlife conflicts. Biological Conservation 201: 137-145.
http://dx.doi.org/10.1016/j.biocon.2016.07.002.

Khumseemuang, N., Bhumpakphan, N., Sukmasuang, R. 2019. Habitat suitability of upper Huai Palan Seua
Reservoir, Phu Chong Nayoi National Park, Ubon Ratchathani Province for Siamese crocodile
(Crocodylus siamensis) restoration. Thai J. For. 38 (1) : 24-35.

Lapbenjakul, S., Thapana, W., Twilprawat, P., Muangmai, N., Kanchanaketu, T., Temsiripong, Y., Unajak,
S., Peyachoknagul, S., Srikulnath, K. 2017. High genetic diversity and demographic history of captive
Siamese and Saltwater crocodiles suggest the first step toward the establishment of a breeding and
reintroduction program in Thailand. PLoS ONE 12(9): e0184526.
https://doi.org/10.1371/journal.pone.0184526

Manfredo, M.J., R.E. Berl, T.L. Teel and J.T. Bruskotter. 2021. Bringing social values to wildlife
conservation decisions. Frontiers in Ecology and the Environment 19 (6): 355-362.

Newing, H., C. Eagle, R. Puri, and C.W. Watson. 2011. Conducting research in conservation: a social
science perspecitive. Routledge. 376 pp.

Neves, J., Giger, J-C. 2023. On crocodiles and turtles. Stereotypes, emotional tendencies and implications
for conservation. Human Dimensions of  Wildlife 28:6, 635-654. DOIl:
10.1080/10871209.2022.2146815

Office of Natural Resources and Environmental Policy and Planning (ONEP). 2017. Thailand red data:
Vertebrates. 111 pages.

Perry-Hill, R., Smith, J., Reimer, A., Mullendore, N., Mase, A., Mulvaney, K., Prokopy, L. 2014. The
influence of basic beliefs and object-specific attitudes on behavioral intentions towards a rare and little-
known amphibian. Wildlife Research 41, 287-299

Phinnil, K. 2011. The development of Thai distribution centers in new markets to Thailand Permanent
Outlet (in Thai). Retrieved from: https://www.ditp.go.th/contents_attach/78248/78248.pdf , 15 January
2023.

Platt, S.G., McCaskill, L., Rainwater, T.R., Temsiripong, Y., As-singkily, M., Simpson, B.K. and Bezuijen,
M.R. 2019. Siamese Crocodile Crocodylus siamensis. In Crocodiles. Status Survey and Conservation
Action Plan. Fourth Edition, ed. by S.C. Manolis and C. Stevenson. Crocodile Specialist Group:
Darwin. 13pp.

Platt, S., Oudomxay, T., Outhenekone, P., Rainwater, T. R. 2018. Notes on traditional ecological knowledge
and ethnoherpetology of Siamese Crocodile in Lao PDR. Crocodile Specialist Group Newsletter 37,
6-11.



219 | Journal of Wildlife and Biodiversity 8(4):193-219 (2024)

Platt, SG. Lynam, AJ, Temsiripong, Y., Kampanakngarn, M. 2002. Occurrence of the Siamese crocodile
(crocodylus siamensis) in Kaeng Krachan National Park, Thailand. Nat. Hist. Bull. Siam.Soc. 50(1):
7-14. Availabel from https://thesiamsociety.org/wp-
content/uploads/2020/04/NHBSS_050_1g_Platt OccurrenceOfTheSiames.pdf/.

Ratanakorn, P., Chamsai, T., Sedwisai, P., Sujittosakul, T., Lapjatuporn, T., Wongluechai, P., Tiyanun, E.,
Kunsorn, A., Puangdee, S., Chooma, T., Mattayasap, K., Srongmonkol, K., Boonmak, J., Sangkachai,
N. 2021. Population assessment of crocodiles in Bueng Boraphet, Thailand. Journal of Applied Animal
Science 2021; 14(2): 21-32.

R Core Team. 2023. R: A language and environment for statistical computing. R Foundation for Statistical
Computing, Vienna, Austria.https://www.R-project.org/.

Kanwatanakid-Savini, C., M. Pliosungnoen, A. Pattanavibool, J.B. Thorbjarnarson,C. Limmikhitaksorn
and S.G. Platt. 2012. A survey to determine the conservation status of Siamese crocodiles in Kaeng
Krachan Natonal Park, Thailand. Herpetological Conservation and Biology 7(2): 157-168.

Smithem, J. L., Mazzotti, F. J. 2008. Risk perception and acceptance of the American crocodile
(Crocodylus acutus) in South Florida. Florida Scientist 71, 9-22.

Tanakanjana, N., Saranet, S. 2007. WildlifeValue Orientations in Thailand: Preliminary Findings. Human
Dimensions of Wildlife12:5, 339 - 345. DOI: 10.1080/10871200701555519

Teampanpong, J., Da-ouli, N., Thiensongrusamee, P., Phongkieo, N.T., Poonswad, P. 2024. Social
determinants of success of community-based hornbill conservation in Thailand. Global Ecology and
Conservation 51: e02883. https://doi.org/10.1016/j.gecco.2024.e02883.

Thai Studies CU. 2018. Crocodiles in Thai cultures. Available from https://shorturl.at/ALbjk.

Vaske, J.J., and Donnelly, M.P. 1999. A value-attitude-behavior model predicting wildland preservation
voting intentions. Society and Natural Resources, 12(6), 523-537.
https://doi.org/10.1080/089419299279425

Venables, W.N. and Ripley, B.D. 2002. Modern Applied Statistics with S, Fourth edition. Springer, New
York. https://www.stats.ox.ac.uk/pub/MASS4/, 2002.

Willdife Conservation Society (WCS-Thailand). 2023. Survey summary and notes from the workshop on
Siamese crocodile recovery in Thailand protected areas. Saeng Muang Printing. Bangkok. 45 pages.



https://thesiamsociety.org/wp-content/uploads/2020/04/NHBSS_050_1g_Platt_OccurrenceOfTheSiames.pdf/
https://thesiamsociety.org/wp-content/uploads/2020/04/NHBSS_050_1g_Platt_OccurrenceOfTheSiames.pdf/
https://doi.org/10.1080/089419299279425

