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Abstract. Coal mining in West Aceh has become one of the significant industrial sectors, contributing to 

regional economic growth and employment opportunities, yet its negative impacts on local livelihoods are 
increasingly concerning, particularly for small-scale fishing communities that depend on marine 

ecosystems. The research was conducted between March and July 2023 in Meureubo District, West Aceh, 

covering five coastal villages located around the mining area. Employing a mixed-methods approach, the 

study combined structured interviews and questionnaires administered to 120 fishermen as primary data 

sources with secondary data obtained from government reports, company documents, and existing 

literature. Quantitative data were analysed using descriptive statistical methods, while qualitative 

responses were examined through thematic analysis to provide a nuanced understanding of fishermen’s 

experiences. The findings reveal that coal mining has led to significant environmental deterioration, 

including water pollution and ecosystem damage, which directly reduces fish catches and thereby 
diminishes fishermen’s income and socio-economic resilience. Furthermore, the expansion of mining land 

has disrupted traditional fishing routes and limited access to key fishing zones, intensifying economic 

insecurity and social vulnerability within fishing households. In response, the fishing community has 

developed various adaptation strategies, such as modifying fishing gear, diversifying income sources, and 

shifting fishing locations. This study contributes to the literature by providing empirical evidence on how 

extractive industries disrupt the socio-ecological systems of small-scale coastal communities in Indonesia 

and offers practical insights for policymakers by recommending more inclusive, participatory, and 

environmentally responsible mining governance to safeguard both the sustainability of marine ecosystems 

and the welfare of fishing communities in West Aceh.  
Keywords: coal mining, economic impacts, environmental impacts, small-scale fishermen, social impacts, West 

Aceh.  

 

 
Introduction. Environmental pollution has become a crucial issue that directly impacts 

public health, particularly in areas under pressure from industrial activities, mining 
operations, and inadequate waste management (Younger 2004; Singh & Singh 2017; 

Ukaogo et al 2020; Rathod et al 2024). The level of water pollution in Indonesia has 

reached alarming proportions, with approximately 75% of water bodies classified as 
severely polluted, 20% as moderately polluted, and only 5% as lightly polluted (Veron et 

al 2016; Haryanto 2018; Meutia et al 2023). The main sources of pollution include industrial 
waste, chemical particles, agricultural runoff, and household waste. In coastal areas, the 

accumulation of waste from upstream regions carried through rivers leads to the 

degradation of vital habitats such as mangrove forests and coral reefs (Nichols et al 2019). 
Plastic waste, often originating from tourism activities and carried by ocean currents, 

significantly contributes to this pollution. Rivers in Indonesia also face high levels of 

pollution due to the discharge of domestic and industrial waste (Vollmer & Grêt-Regamey 
2013; Aboyitungiye & Gravitiani 2021; Umami et al 2022; Basuki et al 2024). Data from 

the Ministry of Environment and Forestry indicates that out of 140 rivers in 34 provinces, 
73.24% are classified as polluted (Kamarudin 2024). This pollution aligns with the 

definition in Government Regulation No. 82 of 2001, which states that water pollution 
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occurs when substances or energy enter water, reducing its quality to a level that impairs 

its intended use. Human activities on land, such as agriculture and industry, contribute 
approximately 80% of the pollutants that ultimately flow into the sea (Weldeslassie et al 

2018; Edo et al 2024). Environmental degradation has been extensively documented as a 
critical factor contributing to the decline of fishery productivity and the long-term 

unsustainability of natural resources across different regions of the world (FAO 2020). In 

Indonesia, particularly within resource-abundant regions such as West Aceh Regency, 
environmental challenges have become increasingly multifaceted, largely driven by 

recurrent pollution originating from mining operations, domestic waste disposal, and 

industrial discharges. Local communities have persistently expressed grievances 
concerning coal spills that contaminate coastal and marine ecosystems, as well as airborne 

dust pollution from mining activities, which disrupt daily life and exacerbate health risks. 
The cumulative effects of air, water, and soil pollution in West Aceh pose significant threats 

to public health, as evidenced by the growing incidence of respiratory diseases, skin 

infections, gastrointestinal disorders, and various non-communicable illnesses. Despite the 
widespread acknowledgment of these environmental health impacts, the corresponding 

economic implications remain insufficiently examined and systematically quantified. Prior 
empirical studies in other contexts have utilized well-established analytical frameworks, 

such as the cost of illness (COI) model, the Human Capital approach, and the disability-

adjusted life years (DALY) metric, to estimate economic burdens arising from pollution-
induced health problems (Brunekreef & Holgate 2002; WHO 2020).  

Nevertheless, no comprehensive assessment has yet been undertaken to estimate 

the economic losses attributable to pollution-related health impacts in West Aceh. 
Understanding the magnitude and structure of these financial burdens encompassing both 

direct costs (e.g., medical treatment, medication, and healthcare utilization) and indirect 
costs (e.g., productivity losses, work absenteeism, and diminished household income) is 

imperative for designing evidence-based environmental governance and public health 

interventions. Accordingly, this study seeks to address the following central research 
question: “What is the estimated economic loss incurred by households and communities 

in West Aceh Regency as a result of health impacts caused by environmental pollution?” 
The primary objective is to generate an empirical estimation of pollution-related economic 

losses in West Aceh by employing the COI analytical framework, which integrates both 

direct and indirect cost components to provide a comprehensive measure of economic 
impact. By positioning the case of West Aceh within the broader national and global 

discourse on the health-environment-economy nexus, this study contributes localized 
empirical evidence to the growing body of literature on environmental health economics. 

It further elucidates how environmental degradation in resource-dependent regions 

translates into quantifiable economic vulnerabilities, thereby reinforcing the need for policy 
responses that integrate environmental sustainability with public health protection and 

socio-economic resilience. 

 
Material and Method. This study was conducted in Peunaga Village, Meureubo District, 

West Aceh Regency. The study site was purposively selected based on preliminary data 
obtained from Environmental Agency reports and field observations conducted between 

January and February 2025, which indicated a high level of environmental pollution, 

particularly water turbidity and suspected heavy metal contamination associated with coal 
mining activities. Data collection was carried out from March to May 2025, thereby providing 

a clearly defined timeframe for the analysis. The study population comprised all 98 
households officially registered in the village administration. A total sampling technique was 

employed to ensure complete population coverage and to minimize potential sampling bias. 

Primary data were collected through structured questionnaires and face-to-face interviews. 
Data on health expenditures, income loss, and community perceptions were obtained 

through self-reported measures, which may introduce reporting bias. To enhance data 

accuracy, verification was conducted using secondary data obtained from community health 
centres, the village office, and relevant environmental agencies. Prior to the implementation 

of the study, ethical approval was obtained from the Health Research Ethics Committee of 
the department of Nursing, Poltekkes Aceh (Approval No. 2329N115P12024). Written 
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informed consent was obtained from all respondents prior to their participation, in 

accordance with established ethical principles for research involving human subjects. The 
economic burden of environmental pollution was estimated using the COI approach, defined 

as follows: 
 

COI = DC + IC 

 
Where: 

COI = Cost of illness; 

DC = Direct cost; 
IC = Indirect cost. 

Direct costs included expenditures related to medical consultations, hospitalizations, 
medications, and home-based care. Indirect costs were calculated using the human capital 

approach, whereby productivity losses were estimated by multiplying the number of 

workdays lost due to illness by the respondent’s average daily income. In addition, 
opportunity costs associated with caregiving activities were estimated based on the time 

spent caring for ill household members, valued using the prevailing local wage rate. To 
ensure data validity and reliability, data triangulation was performed by comparing survey 

results with official records. Recall bias was minimized by limiting the recall period to the 

previous three months. Follow-up visits were conducted to clarify incomplete or ambiguous 
responses. Missing data were handled using mean substitution for continuous variables, 

while case-wise deletion was applied to observations with substantial missing values to 

maintain analytical integrity. Community perceptions of environmental pollution were 
measured using a Likert scale. Meanwhile, the estimation of economic losses was 

comprehensively analysed within the COI framework by integrating both direct and indirect 
cost components, thereby providing a holistic assessment of the economic burden at both 

the household and community levels. 

 
Results and Discussion 

 
Respondent characteristics. Coal pollution in West Aceh occurs at Meureubo Beach in 

Peunaga Village. The characteristics of the respondents refer to the traits or attributes of the 

study's subjects. These characteristics may include age, gender, education, occupation, 
income, and number of dependents. 

Based on Table 1, the characteristics of the respondents in this study indicate a high 
level of social and economic vulnerability to the impacts of environmental pollution. This is 

highly relevant to the study’s objective of estimating the economic losses caused by 

pollution-related health issues in coastal communities, such as those in West Aceh. The 
majority of respondents were male (64%) and within the productive age group (30-39 years, 

accounting for 42%), suggesting that they are likely the primary breadwinners in their 

households. The low level of education, 38% having only completed elementary school and 
22% junior high school, reflects a limited understanding of the dangers of pollution and the 

importance of clean and healthy living practices. The majority of respondents are engaged 
in informal occupations, primarily as fisherman laborers (30%) and daily freelance workers 

(25%). Their earnings tend to be relatively low, with 46% reporting a monthly income 

ranging from approximately USD 32 to USD 65. 
This makes them particularly vulnerable to financial difficulties in the event of 

pollution-induced health problems. This vulnerability is further exacerbated by the number 
of household dependents, with 55% of respondents supporting 4-5 people, potentially 

increasing medical expenses and contributing to greater overall economic losses for the 

household. Moreover, a significant portion of respondents have lived in the area for an 
extended period (28% for 31-40 years), indicating long-term exposure to environmental 

pollutants. Meanwhile, 62% are migrant residents, who tend to have lower levels of 

environmental awareness, potentially contributing to higher pollution levels and weaker 
collective efforts in pollution mitigation. 
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Table 1 

Respondent characteristics 
 

Characteristics Category 
Number 

(respondents) 
Percentage 

% 

Gender Male 63 64 

Female 35 36 
Age ≤ 24 years 2 2 

25-29 years 7 7 

30-34 years 20 20 
35-39 years 22 22 

40-44 years 17 17 
45-49 years 9 9 

50-54 years 8 8 

55-59 years 10 10 
60-64 years 2 2 

65-69 years 3 3 
Education level No formal education 5 5 

Elementary School 37 38 

Junior High School 22 22 
Senior High School 29 30 

Diploma 3 3 

Bachelor’s Degree 2 2 
Occupation Unemployed 5 5 

Retired 1 1 
Private employee 13 13 

Entrepreneur 22 22 

Security guard 2 2 
Fisherman labourer 29 30 

Military personnel 2 2 
Daily freelance worker 24 25 

Monthly income USD≤ 32.3 9 9 

USD 32.3 – 64.5 45 46 
USD 64.5 – 96.8 25 26 

USD 96.8 – 129.0 4 4 
USD 129.0 – 161.3 2 2 

USD 161.3 – 193.5 8 8 

USD > 193.5 5 5 
Number of dependents 0-1 person 5 5 

2-3 persons 24 24 

4-5 persons 54 55 
6-7 persons 15 15 

8-9 persons 1 1 
Length of residency 0-10 years 18 18 

11-20 years 22 22 

31-40 years 28 28 
Residency status Native resident 37 38 

Migrant 61 62 

 

The characteristics of respondents in this study align with a growing body of research 

showing that environmental pollution disproportionately increases economic vulnerability 
at the household level. Most respondents are working-age individuals engaged in informal, 

low-income occupations, indicating that pollution-related illness is likely to cause 

immediate income loss by directly limiting their ability to work and earn. Previous studies 
have also found that households reliant on informal employment are especially vulnerable 

to health-related economic shocks due to the lack of job security and social protection 
(WHO 2019; Ukaogo et al 2020). 
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Limited educational attainment among respondents further reinforces this 

vulnerability. Existing research emphasizes that lower levels of education restrict access to 
health-related information, reduce awareness of environmental risks, and limit opportunities 

for livelihood diversification, thereby increasing reliance on out-of-pocket health 
expenditures when illness occurs (Cutter et al 2008; Pelling 2011). This pattern aligns with 

evidence from environmentally degraded settings where healthcare costs become a 

significant driver of household financial stress and poverty traps. 
The high dependency ratios observed in this study also mirror findings from earlier 

research, indicating that households supporting multiple non-productive members face 

compounded economic pressures when confronted with pollution-induced health problems. 
Medical expenditures must be absorbed alongside routine subsistence needs, intensifying 

the risk of long-term economic insecurity (Auyero & Swistun 2009; Walker 2012). Such 
dynamics highlight how health shocks associated with environmental exposure can have 

cascading effects on household welfare. 

Moreover, long-term residence in polluted environments has been widely associated 
with cumulative health risks and escalating economic losses. Prolonged exposure to 

environmental hazards increases the likelihood of chronic illness, sustained medical 
spending, and reduced productivity over time, thereby amplifying household vulnerability 

(Marshall et al 2019; Adger 2000). The findings from West Aceh are therefore consistent 

with broader evidence linking duration of exposure to intensified socio-economic impacts of 
pollution. 

Finally, the relatively high proportion of migrant residents in the study area resonates 

with prior studies suggesting that weaker social cohesion and limited place attachment can 
undermine collective environmental stewardship and reduce community capacity for 

pollution control and risk mitigation (Ziervogel et al 2016). This condition may further 
entrench environmental degradation and its associated health and economic consequences. 

Taken together, these findings support existing scholarship that frames pollution-

related health impacts not only as a public health concern but as a structural economic issue 
embedded within broader socio-economic vulnerabilities. In this context, the application of 

an economic loss framework is particularly relevant, as it captures both direct healthcare 
costs and indirect losses arising from reduced productivity and income, providing a more 

comprehensive assessment of the true burden of environmental degradation (WHO 2019; 

Ukaogo et al 2020). 
Based on a survey conducted with 98 respondents (Table 2), it was found that despite 

various environmental issues, a majority of the community still demonstrates a relatively 
high level of adaptation to these conditions. Regarding air quality, the majority of 

respondents (52%) rated the air as "adequate," indicating that while it is not clean, the 

condition is still considered tolerable. However, environmental pollution has significantly 
impacted daily life, with 70.4% of respondents reporting that their activities are disrupted, 

both directly and indirectly, due to poor air, water, and environmental quality. Nevertheless, 

when asked about their comfort level in living in the area, 71.5% of respondents expressed 
that they still feel fairly comfortable to very comfortable residing there. This suggests that 

social ties, habits, and the ability to adapt to less-than-ideal environmental conditions enable 
the majority of the community to persevere and accept the situation. Most respondents view 

the aquatic environment in the area as very concerning. Specifically, 79.6% reported that 

the condition of the rivers is filthy to dirty, reflecting severe pollution from waste and 
accumulated trash, along with foul odours. This is further supported by assessments of the 

water quality in their residences, where 75.5% of respondents indicated that the water is 
very murky to murky, yellowish, foul-smelling, and even contains heavy metals such as iron 

at hazardous levels. Only a small fraction of the community expressed a neutral stance or 

felt that the water in their environment was sufficiently clear. 
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Table 2 

Respondents' perceptions of environmental conditions 
 

Category Respondents Percentage (%) 

Perception of air quality 

Very poor 4 4.1 

Poor 12 12.2 
Fair 51 52.0 

Good 23 23.5 

Very good 8 8.2 

Impact of environmental pollution on daily activities 

Very disruptive 9 9.2 
Quite disruptive 30 30.6 

Slightly disruptive 39 39.8 

Not disruptive 20 20.4 

Residential comfort 

Very uncomfortable 8 8.2 
Uncomfortable 20 20.4 

Fairly comfortable 38 38.8 

Comfortable 24 24.5 
Very comfortable 8 8.2 

River condition 

Very dirty + dirty 78 79.6 
Neutral 11 11.2 

Slightly clean + clean 9 9.2 

Water quality in residential area 

Very murky + murky 74 75.5 

Neutral 15 15.3 
Slightly clear + clear 9 9.2 

 
The length of residence in the area also emerged as a significant finding. A total of 28% of 

respondents have lived there for 31-40 years, indicating prolonged exposure to polluted 

environmental conditions. Such chronic exposure increases the likelihood of cumulative 
health problems, including respiratory diseases and skin disorders that require repeated 

medical treatment. Pelling (2011) argues that long-term exposure to environmental 
stressors in communities with low adaptive capacity can exacerbate socio-economic impacts 

in a sustained manner. 

The findings of this study align with previous research indicating that communities 
exposed to prolonged environmental degradation often develop adaptive perceptions that 

normalize suboptimal environmental conditions. Several studies have shown that continuous 

exposure to pollution can lead residents to perceive environmental risks, particularly air 
pollution, as tolerable or manageable, even when objective conditions remain poor (Adger 

2000; Cutter et al 2008). This form of adaptation is frequently shaped by social and economic 
constraints rather than genuine improvements in environmental quality. The perception of 

air quality as “not ideal but still acceptable,” as observed in this study, is consistent with 

research demonstrating that communities living in polluted areas tend to recalibrate their 
risk perceptions over time. Long-term residence and strong place attachment have been 

identified as key factors that encourage individuals to remain in environmentally degraded 
areas, despite awareness of pollution-related disturbances (Marshall et al 2019). 

Dependence on local livelihoods further reinforces this acceptance, as economic necessity 

often limits residents’ ability to relocate or demand environmental improvements. 
Vulnerability to environmental pollution results from the interaction of demographic 

factors, educational attainment, employment structure, income level, household dependency 

burden, long-term exposure, and migration dynamics (Adger et al 2021). This condition is 
consistent with previous studies emphasizing that the most severe impacts of pollution are 

disproportionately borne by low-income groups and workers in the informal sector. 
Therefore, pollution control policies in coastal areas should be integrated with social 
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protection measures and strategies aimed at strengthening community economic capacity in 

order to significantly reduce the economic losses associated with pollution-related health 
impacts. 

However, the study’s findings also reveal that such adaptation does not extend 
equally across all environmental domains. In contrast to air quality, concerns regarding river 

water and household water quality remain highly salient among residents. This pattern 

supports earlier studies suggesting that water pollution is perceived as a more immediate 
and unavoidable threat, particularly when it directly affects daily household needs such as 

drinking, cooking, and sanitation (Vollmer et al 2017; Ukaogo et al 2020). Limited access to 

clean water alternatives has been widely documented as a key factor exacerbating household 
vulnerability in polluted environments, especially in developing regions (WHO 2019). 

Importantly, the normalization of environmental degradation observed in West Aceh reflects 
what has been described in the literature as “constrained adaptation,” where communities 

adjust their expectations and behaviours due to limited choices rather than improved 

environmental security (Ziervogel et al 2016). While such adaptation may reduce immediate 
social tension or dissatisfaction, it carries the risk of obscuring long-term health, ecological, 

and economic consequences. Previous studies have warned that normalized exposure to 
pollution can weaken public demand for policy intervention and delay structural solutions to 

environmental problems (Auyero & Swistun 2009; Walker 2012). 

 
Estimation of economic losses to the community due to environmental pollution on 

health. Environmental pollution has long been recognized as a critical determinant of public 

health, and a growing body of research demonstrates its profound economic implications 
through increased healthcare expenditures, loss of productivity, and the long-term burden 

of disease (Suk et al 2016). Numerous studies across different contexts have highlighted 
that environmental degradation, particularly air and water pollution, not only increases the 

prevalence of infectious and chronic diseases but also results in substantial financial costs 

for affected households and communities (Saxena 2025). For example, research by the 
World Bank (2016) estimated that exposure to air pollution alone contributes to trillions of 

dollars in global economic losses annually, primarily due to premature mortality and reduced 
labour productivity. Similarly, localized studies in Asia and Africa have linked poor water 

quality to high treatment expenses and loss of income as families allocate scarce resources 

to healthcare rather than economic activities. In the present study, based on interviews with 
98 heads of households in Peunaga Village, it was found that diseases arising from water 

pollution include diarrheal, typhoid, skin rashes, skin infections, liver disease, toothache, and 
dengue fever.  

In contrast, diseases attributed to air pollution encompass cough, colds, fever, 

headaches, lung spots, allergies, shortness of breath, sore throat, and acute respiratory 
infections. Community members experiencing these health problems generally seek 

treatment at nearby health centres or private doctors’ practices, while others prefer to 

purchase medicine independently from local shops or pharmacies. The variation in treatment 
costs is influenced by the type of illness, the place of treatment, and the price of medications. 

The table below presents the estimated economic losses experienced by the community in 
Peunaga Village due to environmental pollution, particularly regarding health. The analysed 

data comes from 98 heads of households and encompasses two main components of loss: 

income lost due to illness and medical expenses incurred during a period of illness and over 
the course of a year. 
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Table 3 

The estimated value of lost income and medical expenses in the community 
 

Cost 
component 

Variable Aspect 
Per period 

(USD) 
Per year 
(USD) 

Indirect costs Lost income Total lost income of 

respondents 

198.92 370.34 

  
Average lost income per 

household 

4.97 9.26 

  
Total lost income of the 

community (n=98) 
487.39 907.58 

Direct costs Medical 
expenses 

Community health centre 
(puskesmas) 

0.76 1.66 

  
Private practice doctor 9.87 10.59   

Non-prescription medication 0.81 1.49   
Total medical expenses 

(average per household) 

11.43 13.74 

  
Total medical expenses 

(n=98) 

1,120.35 1,346.55 

Total 
economic loss 

COI Direct + Indirect costs (n=98) 1,607.74 2,254.13 

Note: COI = Cost of illness. 

 
Table 3 demonstrates that environmental pollution in Peunaga Village imposes a substantial 

economic burden on households, particularly through both indirect costs (lost income) and 

direct costs (medical expenses). The findings demonstrate a substantial economic burden 
associated with the condition under study, with the total COI estimated at USD 1,607.74 per 

period and USD 2,254.13 annually for the community (n = 98), indicating a significant 
financial impact at the population level. Indirect costs, primarily attributable to productivity 

losses, contribute meaningfully to the overall burden, with total income loss reaching USD 

198.92 per period and USD 370.34 per year, increasing to USD 487.39 per period and USD 
907.58 annually at the community level. Nevertheless, the relatively low average loss per 

household suggests that the economic impact is more pronounced in aggregate than at the 

individual level. In contrast, direct costs are dominated by medical expenditures, particularly 
private healthcare utilization, which constitutes the largest component. Although average 

medical expenses per household remain modest (USD 11.43 per period; USD 13.74 
annually), the aggregated direct costs are substantial, total USD 1,120.35 per period and 

USD 1,346.55 annually. These results indicate that direct medical costs represent the 

primary driver of the total COI, exceeding indirect costs. While individual-level expenditures 
appear limited, their cumulative effect imposes a considerable economic burden, 

underscoring the need for cost-effective healthcare interventions and strengthened 
preventive strategies to mitigate both healthcare spending and productivity losses. The 

economic losses identified in this study are consistent with a substantial body of literature 

demonstrating that environmental pollution imposes a hidden yet persistent burden on 
household welfare. Previous studies have shown that pollution-related illnesses frequently 

lead to income losses, particularly among households dependent on daily labour and informal 

employment, where earnings are directly contingent upon physical ability to work (WHO 
2019; Ukaogo et al 2020). In such contexts, even short-term illness can result in immediate 

financial instability, reinforcing household vulnerability.  
In addition to income loss, recurring medical expenditures associated with pollution-

induced health problems have been widely documented as a major driver of out-of-pocket 

health spending in environmentally degraded areas. Research in similar settings indicates 
that households often reallocate limited financial resources toward healthcare costs, thereby 

reducing their capacity to meet other essential needs such as food, education, and housing 
(Auyero & Swistun 2009; Walker 2012). This dynamic increases the risk of financial stress 

and may push vulnerable households into cycles of indebtedness and chronic poverty. The 

combined effects of reduced productivity and increased healthcare spending observed in this 
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study align with broader evidence suggesting that the impacts of environmental pollution 

extend beyond physical morbidity to encompass long-term economic consequences. Several 
studies have emphasized that such dual burdens erode household resilience, diminishing the 

ability to cope with future shocks, whether related to health, economic fluctuations, or 
environmental hazards (Adger 2000; Pelling 2011). From this perspective, pollution-related 

health impacts function as a structural constraint on household welfare rather than a series 

of isolated health events. The findings from Peunaga Village support existing research that 
frames environmental pollution as both a public health and an economic development 

challenge. By reinforcing income insecurity and increasing financial strain through healthcare 

costs, pollution contributes to sustained household-level vulnerability. This underscores the 
relevance of employing an economic loss framework to more comprehensively capture the 

full burden of environmental degradation, including its indirect and long-term implications 
for household resilience and well-being. 

 

Limitations. This study has several limitations that should be considered when interpreting 
the findings. First, the use of a descriptive quantitative approach with a cross-sectional 

design limits the ability to establish causal relationships between environmental pollution 
and the observed economic burden. The findings reflect conditions at a single point in time 

and do not capture temporal dynamics or long-term effects. Second, the study relied 

primarily on self-reported data, particularly regarding health expenditures, income loss, and 
illness experiences, which may introduce reporting bias. Third, the study did not incorporate 

objective measurements of environmental pollution, such as laboratory testing or 

quantification of contaminant levels, and instead relied on secondary data and community 
perceptions. As a result, actual exposure levels may not be fully represented. Fourth, no 

clinical verification or medical assessment was conducted to confirm the reported illnesses, 
which may affect the accuracy of health condition classification. Finally, this study received 

ethical approval from the Health Research Ethics Committee of Poltekkes Kemenkes Aceh 

(Approval No. 2329N115P12024), and written informed consent was obtained from all 
participants prior to their participation in the study 

 
Conclusions. This study demonstrates that pollution-related health impacts impose a 

significant economic burden on coastal households in West Aceh. The total estimated 

economic loss reached Rp 36,066,060 per year for 98 households, reflecting a combination 
of direct costs (medical expenditures) and indirect costs (income loss due to illness). The 

findings further indicate that healthcare expenses constitute the largest share of the total 
economic burden, suggesting a high reliance on out-of-pocket health financing among 

affected households. In addition, limited socioeconomic conditions contribute to increased 

household vulnerability to pollution-related health risks. These findings highlight the urgency 
of implementing targeted policy interventions, particularly in strengthening environmental 

monitoring in coastal areas, improving access to affordable healthcare services, and reducing 

the financial burden of healthcare expenditures. Without such measures, the economic 
impact of environmental pollution is likely to persist and disproportionately affect vulnerable 

populations. Environmental pollution should be understood not only as a public health and 
environmental issue, but also as a tangible economic challenge for coastal communities in 

West Aceh, thereby requiring integrated and context-specific policy responses. 
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