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encroachment and local coping strategies in Kampung Laut mangrove villages, Indonesia. Intl J Bonorowo Wetlands 15: 61-70. 
Human-wildlife conflict (HWC) is an escalating concern in tropical coastal regions, where expanding settlements and agricultural 
activities increasingly overlap with wildlife habitats. This study examines the types, frequency, impacts, and community responses to 
wildlife disturbances in three mangrove-edge villages—Ujunggagak, Klaces, and Ujungalang—within Kampung Laut Sub-district, 
Cilacap, Indonesia. Using semi-structured interviews with 93 respondents, the research employed descriptive statistics and spatial 
comparisons to analyze patterns of conflict. Wild boars (Sus scrofa), rats (Rattus spp.), and monitor lizards (Varanus salvator) were 
identified as the most problematic species, frequently damaging crops and livestock and occasionally threatening human safety. Conflict 

intensity was highest in Klaces Village and peaked during the dry season. Local responses varied from passive tolerance and non-lethal 
deterrents to more aggressive measures, including poisoning and hunting. Response choices were influenced by gender, occupation, and 
prior experience. Although external support was limited, communities demonstrated adaptive strategies grounded in traditional 
knowledge. Nonetheless, the use of harmful methods such as indiscriminate poisoning remains a critical concern. These findings 
highlight the urgent need for community-based mitigation approaches that are ecologically sustainable and culturally appropriate. 
Strengthening local awareness, early warning systems, and participatory wildlife monitoring is essential to promote coexistence and 
biodiversity conservation in mangrove-dependent communities. 
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INTRODUCTION 

Human-wildlife conflict (HWC) is an increasing 

concern in regions where expanding human settlements 

intersect with wildlife habitats. Such interactions often lead 

to competition for space and resources, resulting in adverse 

impacts on both human livelihoods and wildlife populations 

(Dickman 2010; König et al. 2020). In coastal and mangrove 

ecosystems, these conflicts are further complicated by the 

ecological fragility of the environment and the socio-

economic dependence of local communities on natural 

resources (Baral et al. 2021). Effective mitigation requires 
understanding not only species behavior and ecological 

stressors, but also the cultural and adaptive responses of 

affected communities (Hill 2021; Ferdin et al. 2024). 

Mangrove ecosystems are globally recognized for their 

biodiversity and ecosystem services, including shoreline 

stabilization, carbon sequestration, and habitat provision 

for aquatic and terrestrial fauna (Hilmi et al. 2021; Osland 

et al. 2022). Indonesia holds one of the world’s largest 

mangrove expanses—approximately 2.95 million hectares, 

or over 60% of Southeast Asia’s total—making it a critical 

area for coastal biodiversity (Blanton et al. 2024). Among 

these, the Segara Anakan Lagoon in Cilacap District, 

Central Java, is ecologically significant for its dense stands 

of Rhizophora apiculata, Avicennia marina, Sonneratia 

caseolaris, and Nypa fruticans, which support a variety of 

wildlife including birds, reptiles, primates, and small 

mammals (Akbar et al. 2020; Kissinger et al. 2020). 

However, mangrove degradation and increasing human 

encroachment have escalated HWC in recent years. In 

Kampung Laut Sub-district—comprising Ujungalang, 

Ujunggagak, and Klaces Villages—communities are 

experiencing growing disturbances from wildlife such as 
wild boars (Sus scrofa), monitor lizards (Varanus salvator), 

long-tailed macaques (Macaca fascicularis), and estuarine 

crocodiles (Crocodylus porosus) (Anrozi et al. 2019; Elisa 

et al. 2024). Rapid population growth, conversion of 

wetlands into farmland or housing, and sedimentation from 

upstream rivers have significantly altered wildlife corridors 

(Ardli and Wolff 2009). 

Recent local media reports have documented several 

alarming cases, including the capture of large crocodiles 

near settlements and fishermen’s nets, raising safety 

concerns among residents (Fahmi and Arief 2020). In 
addition to direct threats, villagers report frequent damage 
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to crops, poultry, and property. These encounters are often 

seasonal, intensifying during dry periods when natural food 

sources in the mangrove forest become scarce 

(Braczkowski et al. 2023; Ullah et al. 2024). While some 

species have important ecological roles, their encroachment 

into human zones has provoked retaliatory actions—

trapping, poisoning, and even habitat clearance—further 

exacerbating biodiversity loss (Chakuya et al. 2024). 

Community responses to HWC in Kampung Laut vary 

in intensity and sustainability. Many households adopt 
traditional methods such as fencing, guard animals, or 

noise-based deterrents (Musa et al. 2020; Efriansyah et al. 

2024), but in cases of economic loss, residents may turn to 

more harmful practices like poisoning or hunting (Makmur 

et al. 2024). These reactions raise ethical and ecological 

concerns, particularly when target species are of 

conservation interest or protected status (Zimmermann et 

al. 2020; Kidane et al. 2024). Addressing HWC thus 

requires not only practical tools, but also culturally 

informed and ecologically sensitive strategies. 

Despite the ecological significance of the region, 
institutional support for conflict mitigation remains 

minimal. Kampung Laut lacks coordinated wildlife 

management plans, habitat restoration efforts, or early-

warning systems (Breck et al. 2023). Most conflicts are 

handled informally by individuals or village leaders, 

without alignment with broader conservation agendas. This 

gap between local action and national policy limits long-

term effectiveness and perpetuates a reactive cycle of 

degradation and conflict. 

To respond effectively, detailed documentation of 

HWC patterns is essential—including species involved, 
types of damage, seasonality, and community coping 

mechanisms. Such information is cr itical to inform  

integrated conflict mitigation strategies, support policy 

design, and guide future education or ecotourism efforts 

(Kupika et al. 2024). Moreover, recognizing and 

integrating local ecological knowledge can strengthen 

participatory conservation and enhance social legitimacy. 

This study aims to identify the primary wildlife species 

involved in human-wildlife conflicts, assess the types and 

frequency of disturbances, and examine local mitigation 

strategies employed by mangrove-edge communities in 

Kampung Laut Sub-district. The findings are expected to 

support inclusive, place-based solutions that promote 

coexistence, strengthen livelihoods, and safeguard 
biodiversity in tropical coastal ecosystems. 

MATERIALS AND METHODS 

Study area 

This study was conducted in the Kampung Laut sub-

district, a geographically isolated coastal area situated 

within the Segara Anakan Lagoon system in Cilacap 

District, Central Jawa Province, Indonesia (Figure 1). This 

region is distinguished by its expansive and ecologically 

vital mangrove ecosystem, which plays a crucial role in 

maintaining biodiversity, mitigating coastal erosion, and 

supporting the livelihoods of the surrounding communities 
(Hilmi et al. 2021; Osland et al. 2022). The study area 

extends approximately from 7°32′38.4″S to 7°47′24.0″S 

latitude and 108°48′36.0″E to 108°56′24.0″E longitude, 

encompassing low-lying coastal terrain with tidal 

influence. Administratively, Kampung Laut consists of 

several villages, three of which—Ujunggagak, Klaces, and 

Ujungalang (locally known as Motehan)—were selected as 

focal sites for this research due to their direct adjacency to 

dense mangrove stands and their recurrent experiences with 

human-wildlife conflict. Data collection was conducted in 

September and October 2024. 

 

 
Figure 1. The areas covered by the questionnaire in Kampung Laut sub-district include Ujunggagak, Klaces, and Ujungalang Villages, 
Cilacap District, Central Java, Indonesia 
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Kampung Laut is located on the southern coastline of 

Java, facing the Indian Ocean and bordered by Nusa 

Kambangan Island. The sub-district is situated at a low 

elevation, approximately 1 meter above sea level, and 

experiences a tropical climate with average temperatures 

ranging from 27 to 31°C throughout the year. The area 

spans approximately 134.07 km² (BPS 2024) and is 

accessible only by water transportation, with travel times 

from Cilacap City averaging 1.5 to 2 hours (Ulya and 

Sanjatmiko 2018). This isolation has contributed to both 
the preservation of native vegetation and the infrastructural 

limitations affecting daily life. 

The surveyed villages vary in demographic and spatial 

characteristics. Ujunggagak covers 26.59 km² and hosts 

approximately 4,544 residents; Klaces, the smallest, spans 

2.21 km² with a population of 1,286; and Ujungalang is the 

largest, with 64.79 km² and around 4,265 inhabitants 

(Rahmayana and Handayani 2019; BPS 2024). The 

economy is primarily based on fishing, smallholder 

agriculture, and mangrove product harvesting (Setiawan 

and Sari 2018). Dominant mangrove species include R. 
apiculata, A. marina, S. caseolaris, and N. fruticans, 

providing essential habitat for wildlife (Kissinger et al. 

2020; Hilmi et al. 2021). Yet, pressures from 

sedimentation, habitat conversion, and ecological 

degradation have increased, intensifying human-wildlife 

interactions in recent decades (Ardli and Wolff 2009). 

These dynamics render Kampung Laut an important case 

study for understanding wildlife conflict in mangrove 

landscapes. 

Sampling and data collection 

This research employed a purposive sampling approach 
followed by snowball referrals to identify local informants 

who had direct experience with wildlife in their immediate 

environment. The study targeted residents of Kampung 

Laut sub-district who were over 18 years of age and 

engaged in daily activities that involved frequent outdoor 

exposure, such as fishing, farming, and livestock raising. 

These criteria ensured the inclusion of participants with a 

high likelihood of encountering wildlife and being affected 

by human-wildlife conflict (Hill 2021; Ferdin et al. 2024). 

Fieldwork was conducted throughout September to 

October 2024. Prior to field deployment, research permits 

were obtained from local authorities. Interviews were 
conducted face-to-face using a structured questionnaire, 

which allowed for consistent data collection while also 

accommodating brief elaborations from participants as 

needed. The interviews took place in three villages—

Ujunggagak, Klaces, and Ujungalang—and were facilitated 

by local guides to ensure effective communication and 

cultural sensitivity. 

A total of 93 residents were interviewed during the data 

collection process. Participants were selected based on their 

familiarity with local wildlife, willingness to share their 

experiences, and referrals provided by other villagers. This 
sampling strategy enabled the research team to capture a 

broad cross-section of occupations, age groups, and 

household roles. The final sample encompassed a diverse 

range of individuals, including fishermen, farmers, 

housewives, laborers, and small-scale entrepreneurs. The 

sample size was deemed sufficient based on the principle 

of thematic saturation, as no substantial new information 

emerged in the later stages of data collection. Moreover, 

this number represents a meaningful proportion of the adult 

population across the three villages, ensuring an adequate 

representation of local perspectives on human-wildlife 

conflict. 

All interviews were conducted using printed forms in 

the Indonesian language, with assistance from trained 
enumerators familiar with the regional dialects and 

terminology. The interview protocol was designed to take 

approximately 15-25 minutes per respondent. Data were 

recorded manually and cross-checked at the end of each 

day to ensure completeness and accuracy. The 

questionnaire focused on respondents' experiences with 

specific wildlife species, the type and frequency of 

disturbances, and any mitigation measures they had 

implemented in response. 

To enhance the validity of the interview data, especially 

regarding sensitive topics such as the use of poisons and 
wildlife hunting, the research team employed basic 

triangulation methods during fieldwork. Enumerators were 

instructed to cross-check respondents' answers with 

observable indicators in the field, such as the presence of 

traps, deterrent devices, or livestock enclosures. Where 

possible, informal discussions were conducted with non-

participant villagers and community leaders to verify the 

consistency of reported conflict incidents and mitigation 

practices. Observations of environmental conditions—such 

as signs of wildlife intrusion, damage to crops, or remnants 

of deterrent measures—were recorded to support 
respondent statements. These triangulation steps, while 

limited in scope, provided supplementary evidence that 

increased the credibility of self-reported data in the context 

of human-wildlife conflict. 

Questionnaire content 

The questionnaire was designed to gather detailed 

information on the experiences of local residents with 

wildlife conflicts and their adaptive responses to these 

conflicts. It was structured into four main sections to ensure 

comprehensive data collection while maintaining clarity 

and ease of response for participants. The questions were 

formulated based on the literature on human-wildlife 
conflict in rural and mangrove landscapes (Dickman 2010; 

König et al. 2020; Elisa et al. 2024). Prior to field 

deployment, the questionnaire was pilot-tested with five 

respondents from non-sample households to assess clarity, 

relevance, and cultural appropriateness. Based on the 

feedback, minor revisions were made to improve wording, 

sequence, and the inclusion of locally understood terms. 

The first section focused on identifying problematic 

wildlife species. Respondents were asked to list the animals 

they perceived as most disruptive or dangerous, whether 

from direct observation or local knowledge. Common 
taxonomic groups, such as mammals, reptiles, and birds, 

were included to guide responses, but the questionnaire 

also allowed for open-ended input to capture less expected 

species. 
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The second section explored the types of disturbance 

caused by wildlife. These disturbances were categorized 

into: (i) attacks on humans, (ii) damage to crops and 

plantations, (iii) predation of livestock, (iv) destruction of 

property or infrastructure, and (v) other forms of 

interference. Respondents were asked to indicate all types 

they had experienced and to describe the specific context of 

these events (e.g., time of day, season, location). 

The third section examined the temporal aspects of 

wildlife conflict, asking respondents when they last 
experienced a disturbance. Response options were 

standardized into categories, including: within the last 

month, within 1-6 months, 6-12 months ago, more than a 

year ago, or never. This structure enabled the researchers to 

identify temporal trends and detect any seasonal patterns in 

conflict occurrence (Baral et al. 2021; Braczkowski et al. 

2023). 

The fourth section addressed the strategies used by 

residents to mitigate or prevent wildlife conflict. 

Participants were asked whether they had implemented 

specific measures, such as fencing, keeping guard animals 
(e.g., dogs), using repellents (e.g., scented cloths, noise 

makers), setting traps, or applying chemical deterrents 

(e.g., poisons). They were also asked whether they took no 

action at all, and if so, why. This section allowed for the 

analysis of both active and passive response patterns within 

the community. 

In addition to conflict-specific questions, a fifth section 

collected basic socio-demographic data, including age, 

gender, occupation, and village of residence. This 

information was later used to examine potential 

correlations between livelihood type and exposure to 
wildlife conflict. The questionnaire design emphasized 

brevity and clarity, and was pilot-tested with five 

respondents prior to full deployment to ensure local 

comprehensibility and cultural appropriateness. 

Data analysis 

The data obtained from structured interviews were 

analyzed using a combination of descriptive and inferential 

statistical methods. All responses were manually tabulated 

and organized into thematic categories that followed the 

questionnaire's structure. These included the types of 

wildlife species involved in conflict, forms of disturbance 

experienced, timing of incidents, and mitigation strategies 
adopted. Frequencies and proportions were calculated for 

each variable, enabling comparisons across villages and 

respondent profiles such as occupation, age, and gender 

(Ferdin et al. 2024). 

Descriptive statistics formed the core of the analysis, 

with results presented through bar charts, pie charts, and 

frequency tables to visualize spatial variations and the 

relative prominence of each conflict-related factor. 

Particular attention was given to identifying the most 

commonly reported nuisance species, sectors most affected 

(e.g., agriculture, livestock), and the seasonality of wildlife 
disturbances. This approach emphasized community-

reported experiences and was deemed suitable for the 

study's goal of documenting real-world interactions in a 

rural mangrove context (Damastuti et al. 2022). 

To address potential sources of bias, such as 

underreporting or exaggeration due to perceived 

expectations, the data were cross-checked through 

triangulation techniques. Field enumerators were instructed 

to verify responses where possible through direct 

observation, informal side interviews, and environmental 

cues such as the presence of traps, fences, or signs of crop 

damage. These verification steps aimed to increase the 

reliability and credibility of self-reported data. 

In addition to descriptive summaries, an inferential 
statistical test was applied to assess whether the distribution 

of conflict mitigation strategies varied significantly across 

the three study villages. A Chi-square (χ²) test of 

independence was conducted using the observed frequency 

distribution of six major mitigation categories: (i) doing 

nothing, (ii) use of guard animals or repellents, (iii) 

poisoning or extermination, (iv) direct hunting, (v) use of 

traps, and (vi) fencing. The analysis was performed using 

SPSS version 26, with a significance threshold set at α = 

0.05. The inclusion of this test allowed for a more robust 

interpretation of response patterns among villages and 
provided statistical support for the discussion of 

community-level behavioral consistency.  

RESULTS AND DISCUSSION 

Socio-demographic characteristics of respondents 

A total of 93 respondents participated in the survey 

conducted across the three villages of Kampung Laut sub-

district: Ujunggagak, Klaces, and Ujungalang. The 

demographic composition varied across age, gender, 

education, and occupation, reflecting the region's patterns 

of livelihood and household structures. 

In terms of gender distribution, 53.76% of respondents 
were male (n=50), while 46.24% were female (n=43). Age 

groups were categorized into four intervals: 18-32 years 

(14 respondents), 33-47 years (28), 48-62 years (37), and 

63 years and above (14) (Table 1). The most represented 

age group was 48-62 years, comprising 39.8% of the 

sample, indicating that middle-aged adults are more 

actively engaged in resource-based activities in Kampung 

Laut. 

Educational attainment varied considerably among 

respondents. The majority had completed only elementary 

school (n=45), followed by junior high school (n=24), and 

senior high school (n=19). A small number had attained 
higher education (n=5), while a few respondents reported 

having no formal education at all (n=3). Ujunggagak and 

Ujungalang showed relatively higher rates of primary-level 

education, while Klaces had a notable portion of 

respondents with junior high schooling. This educational 

profile is typical of remote mangrove-based communities 

with limited access to formal education services (Setiawan 

and Sari 2018; Sukardi and Widiastuti 2020). 

Regarding occupation, the respondents included 30 

fishermen, 32 housewives, 10 farmers, 7 freelancers, 5 civil 

servants, and 9 individuals categorized under "others" 
(teachers, drivers, laborers, and the unemployed). 

Ujunggagak and Ujungalang Villages showed a higher 
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number of fishermen (14 and 12, respectively), while 

Klaces had the highest proportion of farmers (n=7). The 

majority of female respondents identified as housewives, 

particularly in Klaces (n=12) and Ujungalang (n=10). This 

distribution reflects the strong dependence of Kampung 

Laut residents on aquatic and mangrove-based livelihoods, 

with farming playing a more limited role due to 

environmental constraints such as tidal exposure and 

wildlife disturbance. 

Types and prevalence of wildlife damage 
Residents of Kampung Laut sub-district reported 

frequent disturbances caused by various wildlife species, 

particularly those residing in or near the mangrove forest 

areas surrounding the villages. Of the 93 respondents 

interviewed, 68 reported having experienced wildlife 

disturbance, and 57 of them were able to identify the 

species responsible (Figure 2). Based on interview 

responses, wildlife-induced damage occurred across 

multiple sectors, including agriculture, livestock, and 

residential properties. Although most respondents were 

engaged in fishing, over 70% of them also kept livestock 
such as chickens, goats, or pigeons, or maintained small 

crop plots near their homes, making them vulnerable to 

wildlife interference. 

Figure 2 shows the proportion of wildlife species 

reported as causing damage by residents of Kampung Laut 

Sub-district. Wild boars (S. scrofa) were identified as the 

most problematic species, accounting for 19.8% of all 

reported disturbances. They were followed by rats (Rattus 

spp.) at 16.7%, and monitor lizards (V. salvator) at 12.3%. 

Other notable species included monkeys (M. fascicularis, 

10.5%) and snakes—such as Naja sputatrix, Python 
reticulatus, and Boiga dendrophila—which accounted for 

8.7%. The remaining 32% were categorized as “Others,” 

comprising less frequently cited or unidentified animals, 

including civets (Paradoxurus hermaphroditus), birds, and 

small carnivores. These animals were reported to destroy 

crops, prey on livestock, or cause structural damage to food 

storage areas and housing. 

The frequency of wildlife disturbances also varied 

among the three study villages. As shown in Figure 3, 

Klaces Village experienced the highest average disturbance 

score (3.0), followed by Ujunggagak (2.23) and 

Ujungalang (1.73). A score of 3 indicated moderate impact 
(recurring or seasonal damage), 2 represented low-level but 

noticeable damage, and 1 indicated minimal or no 

perceived disturbance. The higher frequency in Klaces may 

be related to a greater prevalence of smallholder agriculture, 

which tends to attract wild boars and rodents, especially 

during the dry season when food sources are scarce. 

These findings confirm that wildlife conflict is a 

widespread issue across Kampung Laut, with its severity 

varying by both species and location. Residents in more 

agricultural zones appeared to experience greater frequency 

and intensity of conflict, particularly from herbivorous and 
omnivorous mammals. These patterns are consistent with 

previous research that links habitat degradation and 

resource scarcity to increased human-wildlife interactions 

(Braczkowski et al. 2023; Ullah et al. 2024). 

Temporal trends in wildlife conflict 

The timing of recent wildlife disturbances reported by 

respondents offers valuable insight into both seasonal 

patterns and the persistence of human-wildlife conflict in 

Kampung Laut Sub-district. Interview data revealed that 

such conflicts occurred across varying timeframes, 

indicating both recurring and declining trends depending 

on location and exposure. 

As shown in Figure 4, 27% of respondents (n=25) 

stated that they had never experienced any wildlife-related 
disturbance. In contrast, 8% (n=7) reported incidents within 

the past month, suggesting continued vulnerability in 

certain areas. Additionally, 19% (n=18) experienced 

disturbances within the past one to six months, while 11% 

(n=10) reported incidents within the past year. The largest 

proportion—35% (n=33)—indicated that their most recent 

wildlife encounter occurred more than one year ago. 
 
Table 1. Demographic characteristics of respondents from 
Kampung Laut mangrove villages, Cilacap, Indonesia (n=93) 
 

Category 
Villages 

Ujunggagak Klaces Ujungalang 

Age    
18-32 7 5 2 
33-47 12 9 7 
48-62 7 16 14 
>63 4 3 7 

Gender    

Male 16 14 20 
Female 14 19 10 

Education    
No formal education 1 1 1 
Elementary school 15 13 14 
Junior high school 6 10 8 
Senior high school 6 5 8 
College and above 1 3 1 

Occupation    
Fisherman 14 4 12 
Housewife 10 12 10 
Farmer 2 7 1 
Freelance 1 2 4 
Civil servant 1 3 1 
Others 2 5 2 

 

 

 
 
Figure 2. Proportion of wildlife species causing damage as 
reported by residents of Kampung Laut sub-district, Cilacap, 

Indonesia (n = 57) 
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Figure 3. Average frequency of wildlife disturbances per village 
in Kampung Laut sub-district, Cilacap, Indonesia 
 

 
 
Figure 4. Timing of last reported wildlife disturbance by 

respondents in Kampung Laut sub-district, Cilacap, Indonesia 
 

 
 

These findings suggest that while a portion of the 

community continues to face active or recent conflicts, a 

significant number perceive wildlife disturbances as 
declining. This may reflect seasonal shifts in wildlife 

foraging behavior, natural food availability in the 

mangrove ecosystem, or changes in human activity and 

land use. In some cases, the adoption of deterrent strategies 

or fencing may have contributed to reduced encounters. 

However, the recurrence of conflict—particularly in 

agricultural zones during the dry season—indicates that 

human-wildlife interaction remains an ongoing concern 

(Ferdin et al. 2024). Several informants observed increased 

wild boar and rodent activity during periods of food 

scarcity, a pattern consistent with broader ecological 
studies on wildlife range expansion in degraded or 

fragmented habitats (Elisa et al. 2024). The fact that nearly 

40% of respondents reported disturbances within the last 

year underscores the importance of seasonal and 

anticipatory mitigation strategies to protect livelihoods and 

reduce damage. 

Wildlife-induced damage types 

Wildlife-related disturbances reported by respondents in 

Kampung Laut sub-district were categorized into two 

major types: direct interference, which includes physical 

attacks on humans, and indirect interference, which 

involves damage to agriculture and livestock. The extent 
and distribution of these disturbances varied across the 

three villages studied. 

As shown in Table 2, direct attacks on humans were 

relatively rare but carried serious implications, with a total 

of six incidents reported—one in Ujunggagak, four in 

Klaces, and one in Ujungalang. These incidents involved 

encounters with animals such as crocodiles, bees, snakes, 

wild boars, and rats. In most cases, the attacks occurred 

during routine outdoor activities, such as farming or 

fishing, and resulted in minor to moderate injuries. 
Although no fatalities were recorded, the incidents 

heightened fear among residents and prompted increased 

vigilance in the affected areas. 

Indirect interference, on the other hand, was far more 

frequent and economically impactful. In the agricultural 

sector, a total of 56 incidents were reported across the three 

villages: 16 in Ujunggagak, 17 in Klaces, and 23 in 

Ujungalang. These incidents included rice fields being 

damaged by wild boars, as well as crops such as eggplants, 

chilies, and bananas being consumed by monkeys. 

Additionally, pest infestations were caused by bamboo 
insects and rats. Residents emphasized that such losses 

often coincided with dry periods or the early rainy season, 

when crops were most vulnerable. 

The livestock sector also experienced notable 

disturbance, with a total of 22 reported incidents: 5 in 

Ujunggagak, 12 in Klaces, and 5 in Ujungalang. Chickens 

and ducks were reportedly preyed upon by civets (P. 

hermaphroditus) and weasels, especially at night or during 

planting seasons when human activity in the fields was 

lower. These attacks resulted in a reduction of household 

protein sources and, for some families, economic loss. 

These findings underscore the diverse and location-
specific nature of wildlife conflicts in Kampung Laut. 

Klaces Village, for instance, experienced the highest total 

number of livestock disturbances, likely due to its relatively 

more concentrated backyard farming. Ujungalang, despite 

being more remote, reported the highest level of 

agricultural interference, possibly due to the extensive 

presence of community gardens along forest edges. 

 
 
Table 2. Wildlife-related disturbances affecting agriculture, livestock, and human safety across three villages 
 

Variable Category 
Villages  

Ujunggagak Klaces Ujungalang 

Direct Interference Attacks on humans 1 4 1 
Indirect Interference Agricultural sector 16 17 23 
 Livestock sector 5 12 5 
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The persistent nature of indirect interference highlights 

the need for sustained, community-based responses to 

wildlife disturbance. Without appropriate mitigation, such 

interactions not only affect household economies but also 

influence negative attitudes toward wildlife, increasing the 

likelihood of retaliatory actions (Chakuya et al. 2024; 

Makmur et al. 2024). 

Community responses and coping strategies 

Residents of Kampung Laut sub-district employed 

various strategies to cope with and mitigate the effects of 
wildlife conflicts. These responses varied in terms of 

intensity, cost, and ecological impact, reflecting differences 

in resource availability, perceived risk, and cultural norms. 

Broadly, the community's strategies can be categorized into 

three main approaches: passive tolerance, deterrence, and 

active elimination. 

As summarized in Table 3, one-third of respondents 

(33%) reported doing nothing when facing wildlife 

disturbances. This passive approach was typically linked to 

limited financial capacity, low perceived threat, or cultural 

beliefs that framed such events as seasonal, tolerable, or 
even "natural." In several cases, crop losses caused by rats 

or monkeys were accepted rather than actively countered, 

with respondents opting instead to replant or relocate their 

plots. 

An equal proportion (33%) adopted deterrent-based 

strategies, including the use of guard animals (especially 

dogs), scented cloths to repel wild boars, physical 

renovation of livestock enclosures, or the creation of loud 

noises to frighten animals away. These techniques, while 

low-cost and locally derived, were reported to lose 

effectiveness over time, particularly against more persistent 
wildlife such as wild boars or civets. 

Smaller subsets of respondents employed direct 

elimination measures. Approximately 13% reported using 

poison or chemical exterminators, primarily for controlling 

rodents and insects. Although such methods were effective 

in the short term, they pose ecological risks, including 

harm to non-target species and contamination of the 

surrounding environment (Efriansyah et al. 2024). 

Meanwhile, 6% of respondents engaged in direct hunting—

often targeting wild boars or civets during peak disturbance 

seasons—while 5% reported using traps around gardens or 

animal enclosures. 
Finally, 10% of respondents built fences around their 

agricultural plots or livestock areas to restrict access by 

wildlife. This method was considered effective against 

larger mammals but required a significant investment in 

materials and labor, making it difficult for lower-income 

households to implement independently. These findings 

indicate a strong reliance on traditional, household-level 

strategies with minimal use of external or institutional 

support. While deterrents and fencing can reduce conflict 

frequency, strategies such as poisoning and hunting risk 

undermining the long-term ecological balance; this 
underscores the importance of promoting ecologically 

sound alternatives.  

To assess whether the use of mitigation strategies 

differed significantly across the three study villages, a Chi-

square test of independence was conducted based on the 

observed frequency distribution in Table 3. The test 

revealed no statistically significant differences among 

villages (χ² < 0.1, df = 10, p > 0.95), suggesting a relatively 

uniform pattern of response. This implies that residents 

across Kampung Laut, regardless of their village, tend to 

adopt similar coping behaviors when dealing with wildlife 

conflict. 

Discussion 

Ecological patterns of wildlife conflict 
Human-wildlife conflict in Kampung Laut is primarily 

driven by a small set of adaptable species, including wild 

boars (S. scrofa), rats (Rattus spp.), and monitor lizards (V. 

salvator), as well as monkeys, snakes, and civets. These 

generalist animals thrive in fragmented or disturbed 

habitats and frequently enter human settlements in search 

of food, especially during the dry season when resources in 

the mangrove ecosystem are limited (König et al. 2020; 

Braczkowski et al. 2023). 

Wild boars were the most frequently reported nuisance 

species (Figure 2), reflecting their strong foraging ability, 
destructive rooting behavior, and tendency to raid crops 

and gardens. Rats were associated with grain loss and 

damage to domestic storage, while monitor lizards, 

although ecologically beneficial, were often blamed for 

predation on poultry. These patterns align with other 

studies in tropical coastal regions, where human-wildlife 

conflict is closely linked to ecological edge effects and 

resource overlap (Massei et al. 2015).  

Seasonal variation was evident in conflict timing 

(Figure 4), with over one-third of respondents reporting 

incidents in the previous year. Wildlife disturbances peaked 
during the dry season or early planting periods, consistent 

with seasonal food scarcity and habitat stress (Elisa et al. 

2024; Ullah et al. 2024). Some households (35%) reported 

a gap of over a year since the last incident, possibly due to 

deterrent effectiveness, changes in land use, or conflict 

desensitization. These findings underscore the importance 

of understanding wildlife behavior and seasonal 

movements to inform anticipatory mitigation strategies. 
 

 

 

Table 3. Distribution of mitigation strategies for wildlife conflict 
across three villages in Kampung Laut Sub-district, Cilacap, 
Indonesia (N=93) 
 

Mitigation 

strategy 

Villages  
Total 

Ujunggagak Klaces Ujungalang 

Do nothing 10 11 10 31 
Guard animals/ 
repellents 

10 11 10 31 

Poison/ 
extermination 

4 4 4 12 

Hunting 2 2 2 6 
Traps 2 2 1 5 
Fencing 2 3 3 8 

Total 30 33 30 93 
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In addition to generalist species, several taxa with 

ecological and conservation significance were also 

reported, including snakes (e.g., N. sputatrix, P. 

reticulatus) and civets (P. hermaphroditus). While these 

animals are sometimes feared or perceived as pests, they 

play important ecological roles as predators of rodents and 

insects. Their presence indicates functioning food webs 

within the mangrove-village interface. However, due to 

fear or economic losses, these species are often subject to 

indiscriminate killing, which may reduce local biodiversity 
and disrupt ecological balance. Efforts to promote 

coexistence should therefore include public education on 

the ecological value of less understood or culturally 

stigmatized species, especially those with conservation 

relevance. 

Demographic and spatial vulnerability 

The intensity of wildlife conflict varied across villages, 

influenced by differences in land use patterns, mangrove 

cover, and proximity to wildlife corridors. Klaces Village 

reported the highest frequency of disturbances (Figure 3), 

likely due to its dense concentration of home gardens and 
smallholder farms located near forest margins. Ujungalang, 

while recording fewer total incidents, reported significant 

agricultural losses, suggesting the presence of spatial 

clusters with elevated exposure. In contrast, Ujunggagak 

exhibited a more balanced disturbance profile, situated 

between active fishing areas and degraded woodland edges, 

with lower concentrations of crop fields. 

Vulnerability to conflict was also shaped by socio-

demographic factors such as occupation, gender, and age. 

Fishermen and housewives were among the most affected, 

as their daily routines often coincided with dawn and 
dusk—periods of increased wildlife activity. Women, in 

particular, faced heightened exposure due to their roles in 

managing food storage, backyard livestock, and domestic 

waste, all of which may attract animals such as rodents and 

civets. The majority of reports came from middle-aged 

respondents (48-62 years), who typically serve as decision-

makers in land use and household management (Baral et al. 

2021). Across all groups, vulnerabilities were exacerbated 

by structural limitations, including inadequate fencing, 

unsecured livestock enclosures, and the absence of basic 

surveillance infrastructure. 

These findings reinforce the notion that wildlife conflict 
is not random but spatially and socially structured—

emerging from the intersection of ecological interfaces and 

human settlement behavior. Risk tends to concentrate in 

specific zones within the village landscape, often reflecting 

both environmental exposure and socio-economic capacity. 

Therefore, mitigation efforts must be place-based and 

context-sensitive, addressing not only ecological risk 

factors but also the roles and responsibilities embedded in 

household and gender dynamics. Interventions such as 

participatory conflict mapping, improvements in animal 

husbandry practices, and gender-inclusive training 
programs can enhance local resilience and reduce future 

conflict (Dickman 2010). 

Damage to livelihoods and perceived risks 

Wildlife conflict in Kampung Laut directly affects 

household livelihoods, particularly in the sectors of 

agriculture and small-scale animal husbandry. As shown in 

Table 2, crop damage was the most frequently reported 

form of disturbance, with wild boars, rats, and monkeys 

destroying rice, vegetables, and fruit crops. These events 

commonly occurred during the dry season or early planting 

periods, when crop defenses were minimal and agricultural 

inputs had already been invested. The losses were often 
sudden and severe, resulting in reduced food availability, 

economic setbacks, and growing disinterest in continued 

cultivation. 

Although less frequent, livestock predation posed a 

significant threat to households relying on poultry or small 

ruminants for protein and supplemental income. Chickens 

and ducks were frequently preyed upon by civets (P. 

hermaphroditus), monitor lizards (V. salvator), and 

weasels, particularly at night or in periods of reduced 

human activity. In many cases, respondents reported that 

the absence of secure animal enclosures made their 
livestock highly vulnerable to attack. 

Direct attacks on humans were rare but not negligible. 

Six incidents were documented across the three villages, 

involving injuries caused by wild boars, snakes, bees, and 

rodents. These encounters, although infrequent, contributed 

to heightened fear and behavioral disruption—especially 

among elderly residents, children, and individuals working 

alone in isolated areas. Interestingly, certain species such as 

crocodiles (Crocodylus porosus) continued to elicit strong 

fear responses, despite the absence of recent attacks, 

highlighting a gap between perceived and actual risk (Hill 
2004; Barua et al. 2013). 

The cumulative impact of wildlife conflict extended 

beyond economic losses. Respondents frequently described 

feelings of stress, frustration, and helplessness following 

repeated crop failures or livestock predation. In some 

instances, this emotional toll gave rise to retaliatory 

behaviors, including the use of poison or the destruction of 

nearby vegetation believed to shelter wildlife (Treves and 

Karanth 2003; Makmur et al. 2024). Such responses, while 

understandable, carry long-term ecological consequences 

and reflect the erosion of social resilience in the face of 

repeated disturbances. 
These findings underscore that human-wildlife conflict 

is not solely a matter of material loss but also a source of 

psychological and social strain. Effective mitigation 

strategies must therefore consider both dimensions of 

risk—economic and emotional—by promoting early 

warning systems, protective infrastructure, and culturally 

sensitive outreach that helps rebuild trust in coexistence 

efforts and prevents cycles of ecological retribution.  

Community-based mitigation practices 

In the absence of institutional support, residents of 

Kampung Laut rely on self-initiated strategies to manage 
wildlife disturbances, ranging from passive tolerance to 

active elimination. As shown in Table 3, a third of 

respondents reported doing nothing in response to conflict, 

often due to limited financial capacity, fatalistic beliefs, or 
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the perception that disturbances were tolerable and 

seasonal in nature. This passive stance reflects both cultural 

norms and structural constraints (Setyawan et al. 2022). 

An equal proportion adopted non-lethal deterrents such 

as guard dogs, loud noises, or scented materials to repel 

animals like wild boars and monkeys. These methods are 

low-cost and locally embedded but often lose effectiveness 

over time. More aggressive tactics, including poisoning 

(13%), hunting (6%), and trapping (5%), were used 

selectively, particularly when economic losses were high. 
However, such methods pose ecological risks, including 

harm to non-target species and contamination of the 

mangrove environment (Chakuya et al. 2024; Efriansyah et 

al. 2024). 

Physical fencing—employed by 10% of respondents—

was generally viewed as effective but unaffordable for 

most households. The labor and material costs limited its 

use, especially among lower-income families. Communal 

or subsidized fencing initiatives were absent, although such 

schemes could provide more sustainable protection if 

implemented collaboratively. Statistical analysis revealed 
no significant differences in mitigation strategy use across 

villages (χ²=0.044, p≈1.00), indicating behavioral 

convergence likely shaped by shared environmental 

pressures and cultural practices. This uniformity suggests 

that sub-district level interventions—rather than village-

specific programs—may be more efficient, provided they 

are tailored to local realities. 

Overall, the reliance on household-level responses, 

combined with limited access to technical assistance, 

underscores the need for integrated, community-based 

solutions. Participatory training, the promotion of 
ecologically safe deterrents, and co-management 

frameworks are essential for shifting from reactive to 

proactive conflict mitigation in mangrove-dependent 

communities. 

Implications for human-wildlife coexistence in mangrove 

systems 

The case of Kampung Laut illustrates the complex 

trade-offs between biodiversity conservation and livelihood 

security in tropical mangrove landscapes. Wildlife conflict 

in this region is not merely an ecological issue, but a socio-

environmental challenge shaped by land-use patterns, 

poverty, and governance gaps. Species such as S. scrofa, P. 
hermaphroditus, and V. salvator exploit the edges between 

mangrove forests and human settlements, where food 

sources and habitat structures overlap (Braczkowski et al. 

2023). 

Current responses—from tolerance to direct 

elimination—reflect both adaptive resilience and systemic 

vulnerability. Without coordinated support, households rely 

on informal strategies that are often ecologically harmful or 

unsustainable. Limited infrastructure, low educational 

levels (Table 1), and the absence of formal conflict 

mitigation programs leave communities trapped in a 
reactive cycle of loss and retaliation (Ferdin et al. 2024). 

Yet, the situation also presents opportunities. The 

presence of local ecological knowledge, social cohesion, 

and shared coping strategies across villages provides a 

strong foundation for participatory wildlife management. 

Tools such as community-based monitoring, conflict 

mapping, and seasonal early warning systems can be 

integrated into village governance to support coexistence 

initiatives. These approaches align with global calls for 

decentralized, culturally grounded conservation 

frameworks (König et al. 2020). Lessons from Kampung 

Laut are also relevant beyond Indonesia, as similar 

challenges persist in mangrove-dependent communities 

across Asia and Africa. Thus, this study contributes to 
broader efforts to develop equitable and ecologically sound 

models for human-wildlife coexistence in socio-ecological 

systems undergoing rapid transformation. 

In conclusion, human-wildlife conflict in Kampung 

Laut Sub-district, Central Java, is shaped by the 

interactions between generalist species—particularly S. 

scrofa, Rattus spp., and V. salvator—and mangrove-edge 

communities experiencing livelihood vulnerabilities. 

Conflict intensity varies across both space and season, with 

Klaces Village experiencing the highest frequency of 

disturbances, especially during the dry season when natural 
food resources are limited. The most affected sectors 

include smallholder agriculture and backyard livestock, 

with indirect consequences for household food security and 

psychological well-being. Community responses remain 

largely traditional, encompassing a spectrum from passive 

tolerance to non-lethal deterrents, and in some cases, 

harmful practices such as poisoning and hunting. Notably, 

the similarity in coping strategies across villages reflects 

shared ecological stressors and cultural perceptions of 

wildlife. While institutional support for conflict mitigation 

remains minimal, strong local knowledge and community 
cohesion provide a valuable foundation for participatory, 

ecosystem-based management. Strengthening coexistence 

in mangrove-dependent landscapes will require strategic 

investments in affordable protective infrastructure, 

culturally grounded training programs, and decentralized 

wildlife monitoring systems. Such approaches can 

empower communities to manage conflict proactively 

while maintaining ecological integrity and enhancing social 

resilience. 
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