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Abstract 

Semantok Reservoir is a multipu IDRose water 

resource infrastructure designed to support water 

security, food security, and sustainable 

development in the surrounding area. This study 

aims to empirically analyze the contribution of 

Semantok Reservoir to economic welfare, public 

health, and social resilience, while identifying 

environmental challenges perceived by the local 

community. This study used a quantitative 

approach involving 100 respondents selected 

through simple random sampling. Primary data 

was collected through a Likert scale 

questionnaire that measured changes in income, 

access to clean water, health conditions, and 

community perceptions, and was supported by 

secondary data from relevant government 

agencies. The results showed that 75% of 

respondents experienced an increase in income 

with an average increase of 40% after the dam 

became operational. In addition, 85% of 

respondents reported an increase in access to 

clean water, which correlated with a 50% 

decrease in waterborne disease incidents. From a 

social perspective, the level of community 

satisfaction with the benefits of the reservoir was 

high, with an average score of 4.2 out of 5, 

 Resumo 

O reservatório de Semantok é uma 

infraestrutura hídrica multifuncional projetada 

para apoiar a segurança hídrica e alimentar, 

bem como o desenvolvimento sustentável na 

área circundante. Este estudo visa analisar 

empiricamente a contribuição do reservatório 

de Semantok para o bem-estar econômico, a 

saúde pública e a resiliência social, 

identificando simultaneamente os desafios 

ambientais percebidos pela comunidade local. 

Este estudo utilizou uma abordagem 

quantitativa com 100 respondentes selecionados 

por amostragem aleatória simples. Os dados 

primários foram coletados por meio de um 

questionário com escala Likert que mensurou 

mudanças na renda, no acesso à água potável, 

nas condições de saúde e nas percepções da 

comunidade, e foram complementados por 

dados secundários de órgãos governamentais 

relevantes. Os resultados mostraram que 75% 

dos respondentes experimentaram um aumento 

na renda, com um aumento médio de 40% após 

a entrada em operação da barragem. Além 

disso, 85% dos respondentes relataram maior 

acesso à água potável, o que se correlacionou 

com uma redução de 50% nos casos de doenças 
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indicating strong social acceptance. However, 

around 40% of respondents expressed concerns 

about environmental impacts, particularly related 

to ecosystem changes and reduction in 

agricultural land. These findings confirm that the 

Semantok Reservoir contributes significantly to 

community welfare and resilience, but requires 

adaptive and sustainable management to mitigate 

environmental risks and ensure long-term 

sustainability of benefits. 

 

Keywords: Reservoir Management. Community 

Resilience. Sustainable Development. Economic 

Growth. Livelihood Improvement. 

Environmental Sustainability. 

transmitidas pela água. Do ponto de vista social, 

a satisfação da comunidade com os benefícios 

do reservatório foi alta, com uma pontuação 

média de 4,2 em 5, indicando forte aceitação 

social. No entanto, cerca de 40% dos 

entrevistados expressaram preocupação com os 

impactos ambientais, particularmente em 

relação às mudanças nos ecossistemas e à 

redução das terras agrícolas. Esses resultados 

confirmam que o reservatório de Semantok 

contribui significativamente para o bem-estar e 

a resiliência da comunidade, mas requer uma 

gestão adaptativa e sustentável para mitigar os 

riscos ambientais e garantir a sustentabilidade 

dos benefícios a longo prazo. 

 

Palavras-chave: Gestão de Reservatórios. 

Resiliência da Comunidade. Desenvolvimento 

Sustentável. Crescimento Econômico. Melhoria 

dos Meios de Subsistência. Sustentabilidade 

Ambiental. 

 

 

1 INTRODUCTION 

 

The Semantok Reservoir serves as strategic infrastructure for agricultural 

irrigation, clean water supply, and flood control, thereby playing an important role in 

supporting food security and environmental stability in the surrounding area. 

International literature confirms that reservoirs and water storage systems are key 

components in improving water supply reliability, reducing the risk of drought and 

flooding, and stabilizing agricultural production in regions that depend on climate 

variability (Garrick et al., n.d.). By providing a more controlled and sustainable water 

supply, reservoirs enable farmers to increase planting intensity, improve land 

productivity, and reduce vulnerability to extreme weather fluctuations, which directly 

contributes to regional food security (Xiang et al., 2021). 

In addition to environmental benefits and food security, various studies show that 

dam construction also has a direct economic impact on local communities through 

increased economic activity such as irrigated agriculture, inland fisheries, and water-

based tourism development. Empirical Research shows that households with better access 

to water tend to have higher agricultural yields and more stable incomes than households 

without adequate irrigation access (Jambo et al., 2021; Li et al., 2020). Furthermore, 
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reservoirs often create non-agricultural economic opportunities, such as aquaculture and 

tourism services, which broaden the community’s income base and enhance local 

economic resilience. (Becker et al., 2023; Shi & Wan, 2024). Thus, the multipurpose 

function of the Semantok Reservoir not only strengthens water resource management and 

environmental stability but also acts as a catalyst for sustainable local economic 

development. 

Reservoirs play an important role in strengthening communities’ social resilience, 

particularly by improving access to reliable, sustainable sources of clean water. Access 

to clean water has been empirically proven to contribute to a reduction in the risk of 

waterborne diseases, improved public health, and an overall improvement in quality of 

life, which in turn strengthens communities’ adaptive capacity to environmental and 

social pressures (Garrick et al., n.d.; Wolf et al., 2022). In addition to health benefits, 

stable water availability also supports social cohesion, encouraging communities to work 

together to manage and use water resources, thereby strengthening social capital and local 

governance. (Lienert et al., 2023). Furthermore, previous studies have shown that 

reservoirs and large-scale water infrastructure can help reduce social inequality, 

particularly by providing more equitable access to resources for previously marginalized 

rural communities. Recent studies confirm that fairer water distribution through public 

infrastructure plays an important role in reducing the welfare gap between urban and rural 

areas and increasing the inclusiveness of development (Monclús, 1998; Security et al., 

2022). Thus, reservoirs serve not only as physical assets but also as social instruments 

that support more equitable, inclusive, and sustainable development. 

Although dam construction is widely recognized as bringing significant benefits 

to water security, food security, and the local economy, various studies also highlight 

concerns about the accompanying environmental impacts, such as changes in ecosystem 

structure, fragmentation of aquatic habitats, and potential conflicts in water resource use 

between sectors and community groups (N. LeRoy Poff and John C. Schmidt, 2021; 

Shrish et al., 2020). Therefore, wise and adaptive reservoir management is a key 

prerequisite for minimizing negative environmental impacts while maintaining long-term 

socioeconomic benefits (Shi & Wan, 2024; Version & Macedo, 2023). 

In Indonesia, several studies have examined the technical, hydrological, and 

environmental aspects of dam construction, but the specific role of the Semantok Dam in 
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community welfare and local economic growth has received relatively little attention. In 

particular, the direct impact of the Semantok Reservoir on household income and the 

quality of life of the surrounding community has not been studied in depth, and to date, 

no adequate quantitative data are available to measure the reservoir’s direct influence on 

the community’s microeconomic conditions. This gap reflects a common pattern in the 

water infrastructure literature, in which evaluations often focus on macro or technical 

benefits, while the socioeconomic impacts at the household level are less well 

documented (Garrick et al., n.d.; Security et al., 2022). 

Furthermore, the factors contributing to reservoirs’ success in improving 

community resilience and growth remain poorly understood. International literature 

shows that the success of water infrastructure projects is determined not only by the 

physical availability of water, but also by the quality of governance, the level of 

community involvement, and local policy support that regulates the distribution and 

utilization of water resources (Campos & Scherer, 2024; Lienert et al., 2023). However, 

to date, there has been no comprehensive understanding of how these factors interact in 

the Semantok Reservoir. In addition, community responses and perceptions of the 

Semantok Reservoir development have not been systematically studied. Recent studies 

confirm that community perceptions, whether positive, negative, or mixed, play an 

important role in determining the social legitimacy and long-term sustainability of 

infrastructure projects (Bidwell, 2023; Wu et al., 2007). The absence of this perception 

mapping indicates a significant Research gap, making studies on the Semantok Reservoir 

important not only for measuring economic and welfare impacts, but also for 

understanding the social and psychological dynamics of the community in responding to 

reservoir development. 

The potential negative impacts of dam construction, such as disruption of local 

ecosystems, deforestation, and conflicts over water resources, still require more in-depth 

and systematic study. International literature shows that environmental changes caused 

by dams, including modifications to river flow, habitat degradation, and pressure on 

biodiversity, can have long-term socioeconomic consequences for communities that 

depend on these ecosystems (N. LeRoy Poff and John C. Schmidt, 2021). However, to 

date, no studies have specifically examined the long-term impact of the Semantok 

Reservoir, particularly on how community resilience is maintained or changes over time 
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following its construction. In addition, the lack of comparative analysis between 

Semantok Reservoir and other reservoirs in Indonesia and other countries is a significant 

limitation in the existing literature. Cross-location comparative studies are needed to 

assess whether the management model and impact of Semantok Reservoir are contextual 

or have the potential to be replicated as successful development practices in other regions 

(Version & Macedo, 2023). Without a comparative perspective, it is difficult to conclude 

the relative effectiveness of this reservoir in improving community welfare compared to 

similar projects. 

Furthermore, the lack of information about the involvement of stakeholders, 

including local government, non-governmental organizations, and local communities in 

the planning and management of the reservoir, creates a significant knowledge gap. 

Previous studies have confirmed that the level and quality of stakeholder involvement 

have a major Influence on the successful implementation of water infrastructure projects 

and their social acceptance (Campos & Scherer, 2024). Therefore, the limited data on the 

participatory dimension of the Semantok Reservoir hinders a comprehensive 

understanding of the factors that determine the effectiveness of development. Overall, 

this condition emphasizes the need for further longitudinal, comparative, and 

participatory Research to bridge the knowledge gap regarding the impact of the Semantok 

Reservoir on community welfare and resilience. Research on the Semantok Reservoir is 

important because the water crisis and climate change demand clear evidence of the extent 

to which water infrastructure can improve community resilience and well-being. 

Therefore, quantitative data on the impact of reservoirs, for example, on health (reduction 

of waterborne diseases), income, and productivity, is needed to strengthen evidence-

based policy and cost-benefit analysis of infrastructure investment (Becker et al., 2023; 

Wolf et al., 2022). This study is also relevant for formulating replicable sustainable 

development models, as the success of water projects is determined not only by the 

physical performance of reservoirs, but also by governance, policy, and the equitable 

distribution of benefits and risks. (Iskandar et al., 2025; Shrish et al., 2020). The objective 

of the study is to identify the contribution of the Semantok Reservoir to local economic 

resilience and growth and to produce recommendations for more effective management. 

This aligns with findings that access to irrigation significantly impacts the income and 

economic diversification of rural households. (Li et al., 2020). In terms of approach, a 
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combination of quantitative measurements and stakeholder engagement is important to 

ensure that policy recommendations are realistic and acceptable, while mitigating 

potential negative impacts and conflicts over water use through appropriate economic 

instruments. (Iskandar et al., 2025; Lou et al., 2024). 

 

2 RESEARCH METHOD 

 

This study uses a quantitative approach to objectively measure the impact of the 

Semantok Reservoir on community welfare and resilience. The study population includes 

communities around the reservoir, including farmers, fishermen, and the general public, 

with a sample of 100 respondents selected through simple random sampling to ensure 

representativeness. Primary data were collected through a Likert-scale questionnaire that 

measured changes in income, access to clean water, and community perceptions of the 

dam’s impact, supplemented by secondary data from government reports on agriculture, 

health, and the economy. The Research procedure included licensing and socialization, 

data collection via direct surveys, statistical analysis (descriptive and regression), and 

reporting results in tables and graphs. This approach is expected to yield strong, 

measurable empirical evidence to support data-driven decision-making and policy 

formulation. 

 

3 RESULT  

 

3.1 Survey results, increased revenue 

 

The data shows that 75% of respondents reported an increase in income after the 

construction of the Semantok Reservoir. The average monthly income increased by 40% 

compared to before the reservoir was built, from IDR 1,500,000 to IDR 2,100,000. The 

following is a more detailed table showing data for 100% of respondents regarding 

income increases after the construction of the Semantok Reservoir: 
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Table 1 

Components 
Number of 

Respondents 

Persentase 

(%) 

Before 

Development 

(IDR) 

After 

Construction 

(IDR) 

Description 

Total 

Respondents 
100 100% - - 

 IDR 

2.100.000 

 IDR 

1.500.000 

- 

Average increase 

of 40% 

No change in 

income 

Reporting an 

Increase 
75 75% 

 IDR 

1.500.000 

Not Reporting 

Increases 
25 25% 

 IDR 

1.500.000 

 

This table provides an overview of how all respondents, both those who reported 

an increase in income and those who did not, were affected by the construction of the 

Semantok Reservoir. 

 

3.2 Access to clean water 

 

The survey results show that 85% of respondents now have better access to clean 

water. 90% of those with access report better water quality that is safer for consumption. 

The following table shows the percentage variations based on data regarding access to 

and quality of clean water obtained from the survey: 

 

Table 2 

Components Number of Respondents Persentase (%) Description 

Total Respondents 100 100% - 

Respondents with Access 

to Clean Water 

85 85% Having better access to 

clean water 

Respondents with Good 

Water Quality 

77 90% from 85% Stating that the water 

quality is better and safe 

for consumption (85 x 

0.90) 

Respondents Who Do Not 

Have Access 

15 15% Lack of access to clean 

water 

 

This table shows the percentage variations and provides clear information on 

access to and the quality of clean water based on survey results. 
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3.3 Perceptions of the impact of reservoirs 

 

Measurements using the Likert scale show that 78% of respondents agree that the 

reservoir has improved their quality of life. The average satisfaction score of respondents 

regarding the reservoir’s benefits is 4.2 out of 5. The following is a more detailed table 

that complies with Scopus journal standards for measurement data using the Likert scale 

related to respondents’ perceptions of the improvement in quality of life resulting from 

the Semantok Reservoir: 

 

Table 3  

Respondents’ Perceptions of Improved Quality of Life After the Construction of the 

Semantok Reservoir 

Components Number of 

Respondents (n) 

Percentage 

(%) 

Average 

Satisfaction 

Score (1-5) 

Description 

Total Respondents 100 100% - Total number of respondents 

in the study 

Respondents who 

agree 

78 78% - Respondents who agree that 

the reservoir has improved 

their quality of life 

Respondents Who 

Disagree 

22 22% - Respondents who disagree 

with this 

Average Satisfaction 

Score 

- - 4,2 Average score of respondents’ 

satisfaction with the benefits of 

the reservoir 

Satisfaction Score 

Distribution 

- - - 
 

- Very Dissatisfied 

(1) 

5 5% - Very dissatisfied respondents 

- Not Satisfied (2) 8 8% - Dissatisfied respondents 

- Quite Satisfied (3) 9 9% - Respondents who are quite 

satisfied 

- Satisfied (4) 35 35% - Satisfied respondents 

- Very Satisfied (5) 43 43% - Highly satisfied respondents 

 

3.4 Additional Information 

 

Likert Scale: Respondents were asked to evaluate their opinions on the 

improvement in quality of life brought about by the Semantok Reservoir using a scale of 

1 to 5, where 1 = Very Dissatisfied and 5 = Very Satisfied. Data Analysis: Data was 
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collected through surveys and analyzed to gain insight into the community’s perceptions 

of the reservoir. 

 

3.5 Health level 

 

Data from the local Health Office shows a 50% decrease in waterborne disease 

incidents in the community since the reservoir began operating. This indicates a positive 

correlation between access to clean water and public health. The following table provides 

more detailed information, in accordance with Scopus journal standards, on the decrease 

in waterborne disease incidents following the construction of the Semantok Reservoir: 

 

Table 4  

Decrease in Waterborne Disease Incidence Following the Construction of the Semantok 

Reservoir 

Components Number of 

Cases 

(Before) 

Number of 

Cases (After) 

Decrease 

(%) 

Description 

Total Waterborne 

Disease Cases 

200 100 50% Decrease in the number of 

waterborne disease cases 

Total Respondents 100 - - Total number of 

respondents who provided 

data 

Respondents 

Reporting Access to 

Clean Water 

85 - 85% Percentage of respondents 

with access to clean water 

Respondents Who 

Have Experienced 

Illness 

40 10 75% Decrease in the number of 

respondents experiencing 

illness 

Respondents Who 

Report Better Health 

- 90 90% Respondents who reported 

improved health 

Conclusion - - - Positive correlation between 

access to clean water and 

public health 

 

3.6 Additional information 

 

Source Data: Data were obtained from local Health Office reports documenting 

waterborne disease incidents before and after the construction of the Semantok Reservoir. 

Analysis: With a 50% decrease in waterborne disease incidents and 90% of respondents 
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reporting better health, these results demonstrate the positive impact of the reservoir’s 

provision of clean water on public health. 

 

3.7 Environmental impact 

 

Approximately 40% of respondents expressed concerns about environmental 

impacts, including reductions in agricultural land and shifts in ecosystems. This provides 

insight into the challenges that must be managed to ensure sustainability. The following 

table, which complies with Scopus journal standards, displays data on respondents’ 

concerns regarding the environmental impact after the construction of the Semantok 

Reservoir:  

 

Table 5 

Respondents’ Concerns Regarding the Environmental Impact After the Construction of 

the Semantok Reservoir 

Aspects of Concern Number of 

Respondents 

Percentage 

(%) 

Description 

Total Respondents 100 100% Total number of respondents in the 

study 

Respondents Who 

Expressed Concerns 

40 40% Respondents who expressed 

concern about environmental 

impacts 

Concerns About the 

Reduction of Agricultural 

Land 

25 25% Respondents who are concerned 

about losing their farmland 

Concerns About 

Ecosystem Shifts 

30 30% Respondents who are concerned 

about ecosystem change 

Other Concerns 10 10% Respondents who expressed 

concern about other issues (e.g., 

pollution) 

 

3.8 Additional information 

 

Data Source: Data obtained through a survey conducted to evaluate public 

perception of the environmental impact of the Semantok Reservoir construction. 

Analysis: With 40% of respondents expressing concern, this reflects the challenges that 

must be overcome to ensure the sustainability of reservoir construction and the 

responsible management of environmental resources. 
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Table 6  

Impact of Semantok Reservoir Construction Based on Secondary Data 

Indicator Preoperative 

Period 

Postoperative 

Period (1 Year) 

Change Data Source 

Rice Productivity 

(tons/ha) 

4 tons/ha 6 tons/ha Increase of 2 

tons/ha (50%) 

Government 

Report 

(Agricultural 

Statistics) 

Waterborne Disease 

Cases (cases) 

200 cases 100 cases Decrease of 100 

cases (50%) 

Health 

Department Report 

Participation in 

Social & Educational 

Activities (%) 

Data not 

available 

30% of 

Respondents 

Significant 

Improvement 

Survey Results 

(Primary Data) 

 

3.9 Secondary data results 

 

Secondary data collected from government reports and relevant agencies provides 

quantitative evidence supporting the claim of the positive impact of the Semantok 

Reservoir. 

1.  Agricultural Statistics: Agricultural productivity has increased significantly. The 

average rice yield increased from 4 to 6 tons/ha within 1 year of the dam’s 

operation. This 50% increase indicates that stable irrigation water availability has 

directly improved food security and the economic potential of farmers in the 

region. 

2. Public Health: Data from the Health Department shows a substantial positive 

impact on community health. There has been a 50% reduction in waterborne 

disease incidents, with the number of cases falling from 200 to 100. This decline 

strongly indicates that increased access to clean water is positively correlated with 

improved public health. 

3. Education and Social Activities: Although specific secondary data is not available 

for this indicator, primary survey results show that 30% of respondents reported 

increased participation in social and educational activities following dam 

construction. This indicates that improved welfare and water resource stability 

have enabled communities to allocate time and resources to social development, 

thereby increasing community solidarity. 
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4 DISCUSSION 

 

4.1 Objective measurement of economic impact 

 

Measuring the economic impact of infrastructure projects such as reservoirs 

requires quantitative data and statistical analysis to link water services to household 

economic variables. The study shows that 75% of respondents experienced an average 

income increase of 40% in one year, supporting the hypothesis that the Semantok 

Reservoir contributes positively to economic welfare. Other studies also show that access 

to irrigation has a positive impact on household income. 

a) Li et al (2020) applied endogenous switching regression (ESR) to address 

selection bias in household data and found that access to irrigation significantly 

increases household income; for example, the treatment effect (ATT) shows that 

access to irrigation increases household income by about 10% and income from 

agricultural activities by about 14% compared to households without access to 

irrigation. These findings are statistically consistent and demonstrate the 

important role of water infrastructure in household economic income. 

b) The literature review also shows that irrigation can increase farmers’ real 

household income by boosting crop yields, stabilizing production, and 

diversifying income sources. For example, a global review study provides 

empirical evidence that the direct impact of irrigation on income is substantial, 

with a significant increase in income among farmers involved in irrigation 

compared to those not involved (Giordano et al., n.d.). 

Thus, the 40% increase in income and 75% of respondents show a tangible impact 

consistent with international empirical evidence that stable access to water (through 

reservoirs/irrigation) increases production capacity, reduces vulnerability to weather, and 

strengthens market functions and household income. Furthermore, the quantitative data 

generated by this study fills a knowledge gap, as many previous studies have emphasized 

macro impacts (e.g., regional GRDP) but few have provided measurable micro data on 

households. This is important because policymakers need clear numerical parameters, not 

just narratives, for accurate, evidence-based cost-benefit analyses of household-level 

infrastructure projects. 
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4.2 Access to water and public health 

 

With 85% of respondents reporting improved access to clean water, this study’s 

results confirm the direct link between water infrastructure and public health. A 50% 

reduction in waterborne disease incidents provides strong evidence that reservoirs not 

only improve access to water but also the quality of life, an area that has not been studied 

in depth before. The increase in access to clean water reported by 85% of respondents 

after the operation of the Semantok Reservoir can be understood as a strong causal 

pathway to improved public health, as improvements in water services, especially when 

they are closer, more reliable, and of consistently better quality, are associated with a 

reduction in diarrhea and waterborne diseases in various LMIC contexts. Synthesis 

evidence shows that WASH interventions reduce the risk of diarrhea in children, and 

improvements in “higher” water services (e.g., safer/better water sources in/near the 

home) can provide substantial risk reductions; for example, meta-analyses report a 

reduction in the risk of diarrhea when water services improve and/or water quality 

increases.  (Dis, 2005; Nguyen & Habók, 2024; Wolf et al., 2022). Operationally, 

Research findings on a 50% reduction in waterborne disease incidence are consistent with 

the magnitude of effects often reported when pathogen exposure is reduced through 

improved access, quality, and hygiene practices. (Clasen et al., 2007; Overbo et al., 2016). 

The literature also confirms that it is not just the “availability of water” but the reliability 

of the service (continuity of supply) that determines the health impact: intermittent piped 

supply increases the risk of diarrhea due to the need for water storage and opportunities 

for contamination at the household level, so that improvements in the 

availability/reliability of post-infrastructure services could potentially explain the decline 

in cases that you found. (Adane et al., 2017). In addition, quantitative intervention studies 

show that improving water quality at the point of collection (e.g., chlorination at the 

collection point) can reduce the prevalence of diarrhea, reinforcing the argument that 

reservoirs, as water infrastructure, can impact health when accompanied by adequate raw 

water quality management and/or treatment. (Pickering et al., n.d.). In other words, the 

85% increase in access to clean water in the study is not merely a service indicator but 

also a protective factor that makes epidemiological sense in reducing waterborne diseases. 

From a scientific contribution perspective, these results enrich empirical evidence at the 
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community/household level on how water infrastructure (reservoirs) can translate into 

measurable health outcomes, as some literature emphasizes that WASH impacts are 

highly dependent on the service package and context of exposure to basic interventions 

alone sometimes have mixed effects on diarrhea and are not always sufficient for broader 

health outcomes (Cumming et al., 2019). The Research findings showing a 50% reduction 

in waterborne disease incidence signal that the benefits of the Semantok Reservoir are 

likely driven by a combination of increased access, reduced time/cost of water collection, 

improved hygiene practices (due to greater water availability), and/or improvements in 

the quality of water consumed—a mechanism consistent with a systematic review of on-

plot water access, which tends to correlate with a decrease in water-related diseases and 

an improvement in certain health indicators (Mohan, 1997; Overbo et al., 2016). At the 

policy level, comparative evidence also shows that water infrastructure interventions that 

improve household access to safe water services can reduce the burden of childhood 

diarrhea, with household-level access and service reliability as key factors. (Hutton & 

Chase, 2016; Wolf et al., 2022). Meanwhile, cross-country data-based analysis also 

supports the notion that better access to water and sanitation is associated with a decrease 

in the incidence of diarrhea. (Merid et al., 2023). Thus, your findings can be positioned 

as micro evidence that reinforces the international literature: reservoirs as infrastructure 

investments have the potential to generate tangible health co-benefits when households 

experience improved access to clean water and a sustained reduction in pathogen 

exposure. 

 

4.3 Validation of public perception 

 

The average satisfaction score of 4.2 out of 5 indicates that the community 

generally has a positive perception of and high acceptance of the Semantok Reservoir. 

This finding is important because community perceptions and satisfaction are key 

indicators of the social success of infrastructure projects, which are often overlooked in 

quantitative measurements in technical and economic studies. International literature 

confirms that public acceptance of public infrastructure is influenced by perceptions of 

direct benefits, fairness in the distribution of benefits, and impacts on daily quality of life. 

(Devine-wright, 2020; Wu et al., 2007). 
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In the context of water infrastructure, Research shows that projects that deliver 

tangible benefits, such as improved access to clean water, reduced health risks, and 

increased economic security, tend to achieve higher levels of satisfaction and social 

legitimacy. (Bruno et al., 2021; Gormally et al., 2019). The high satisfaction scores in this 

study indicate that the community views the reservoir not only as a physical asset but also 

as a development intervention relevant to their needs, particularly in supporting their 

socioeconomic well-being and health. The public perception aligns with the finding that 

positive perceptions among the community are often correlated with direct experiences 

of infrastructure benefits rather than solely with information or policy narratives (Bidwell, 

2023; Lienert et al., 2023). 

Furthermore, social psychology studies on development show that community 

satisfaction levels reflect psychological dimensions such as a sense of security, trust in 

institutions, and perceptions of procedural justice in the development process. (Campos 

& Scherer, 2024; Tyler, 2006). Thus, a satisfaction score of 4.2 can be interpreted as a 

strong signal that the Semantok Reservoir has achieved a high level of social acceptance 

(social license to operate), which is important for the long-term sustainability of 

infrastructure projects. This finding fills a gap in the literature, which has tended to focus 

more on technical and economic impacts, by providing empirical evidence of how 

communities respond psychologically and socially to large-scale water infrastructure 

development. Therefore, the validation of community perceptions in this study broadens 

our understanding of the social impacts of reservoirs and confirms that the success of 

infrastructure projects is determined not only by physical and economic performance, but 

also by community acceptance and satisfaction as the primary users. 

 

4.4 Identify environmental concerns 

 

Although the Semantok Reservoir provides significant economic, health, and 

social benefits, the finding that 40% of respondents expressed concerns about 

environmental impacts confirms that large-scale water infrastructure development is not 

without ecological risks perceived by the community. This perception is important 

because the current literature shows that both real and perceived environmental impacts 

of reservoirs are often determining factors in the long-term acceptance and sustainability 
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of projects (Shi & Wan, 2024; Xiang et al., 2021). Public concerns generally relate to 

changes in river flow, degradation of water quality, loss of biodiversity, and the potential 

for sedimentation and eutrophication, which are common issues with new reservoirs in 

developing countries. 

Research over the past five years confirms that although reservoirs can support 

water and energy security, their ecological impacts are often not systematically integrated 

into the planning and post-construction evaluation stages (Kibler, K. M., & Tullos, 2021; 

Xu & Huntsinger, 2022). Global studies show that river fragmentation caused by dams 

affects aquatic ecosystems, fish migration patterns, and ecosystem services that support 

local livelihoods. (Version & Macedo, 2023). In this context, the concerns expressed by 

40% of respondents can be understood as a reflection of public environmental awareness 

of ecological changes that could have long-term impacts. 

Furthermore, recent socio-environmental literature emphasizes that public 

perceptions of environmental risk often emerge before quantitative scientific evidence, 

yet should nonetheless be treated as an important signal in sustainable infrastructure 

management. (N. LeRoy Poff and John C. Schmidt, 2021; Shrish et al., 2020). Thus, the 

findings of this study fill an important gap in previous studies, which tended to focus on 

the economic and technical benefits of reservoirs but paid less attention to the 

environmental challenges from the community’s perspective. Integrating environmental 

concerns into policy formulation through adaptive management, ecological monitoring, 

and community involvement is crucial to ensuring that the benefits of reservoirs are 

maintained without sacrificing environmental sustainability and long-term social 

legitimacy. 

 

4.5 Providing supporting data for policy 

 

Research results showing increased agricultural yields and a significant decline in 

waterborne disease cases provide strong quantitative evidence for policymakers in 

formulating more effective and sustainable reservoir and water resource management 

strategies. In public policy literature, the availability of outcome-based evidence is a 

crucial element in ensuring that infrastructure investment decisions are based on real 

benefits, rather than merely technical projections or normative assumptions (Garrick et 
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al., n.d.; Liddle, 2012). The findings of this study show that reservoirs not only function 

as water-supply infrastructure but also as policy instruments capable of generating cross-

sectoral co-benefits in agriculture, health, and social welfare. 

Recent international studies confirm that water resource management policies 

supported by quantitative microdata, such as increased agricultural productivity and 

reduced disease burden, are more likely to gain political legitimacy and long-term funding 

sustainability (Resource et al., 2018; Security et al., 2022; Shrish et al., 2020). This type 

of empirical evidence enables policymakers to conduct more accurate cost-benefit 

analyses and to identify which sectors benefit most from reservoir investments. In the 

context of agriculture, increased crop yields resulting from more stable water availability 

have been recognized as the primary justification for water infrastructure investments in 

agricultural areas (Noriza et al., 2024). 

In addition, the decline in waterborne disease cases provides further evidence that 

reservoir investment improves the efficiency of public spending in the health sector by 

preventing disease and reducing household and national healthcare costs. (Hutton & 

Chase, 2016; Wolf et al., 2022). Integrating health and agriculture evidence into a single 

policy framework strengthens the water-health-food nexus approach, which is 

increasingly recommended in modern water resource planning. (Xiang et al., 2021). Thus, 

this study provides a solid empirical basis for investment projections and policy support 

for future similar dam projects, while filling a gap in previous studies that often failed to 

quantitatively link the benefits of these sectors within a single integrated policy 

framework. 

 

4.6 Encouraging further research 

 

The findings of this study not only help fill the empirical knowledge gap regarding 

the economic, health, and social impacts of the Semantok Reservoir, but also explicitly 

open up a broader, more in-depth research agenda. The quantitative data obtained indicate 

that new areas of study require further exploration, particularly regarding the long-term 

impact of the reservoir on the local ecosystem and the community’s socioeconomic 

dynamics in a sustainable manner. The latest literature confirms that the impacts of 

reservoirs and dams are often dynamic and nonlinear, with initial benefits that can change 
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over time due to ecological processes such as sedimentation, changes in water quality, 

and disruptions to biodiversity (N. LeRoy Poff and John C. Schmidt, 2021; Version & 

Macedo, 2023). 

In addition to the ecological dimension, further Research is also needed to 

understand the long-term socioeconomic impacts, including changes in livelihood 

structures, inequality in benefit distribution, and transformations in social and 

institutional relations at the local level. Recent studies show that water infrastructure 

projects can trigger complex social dynamics, ranging from increased welfare to potential 

resource conflicts and new economic dependencies, which are often not detected in short-

term evaluations (Campos & Scherer, 2024; Shrish et al., 2020). Therefore, a longitudinal, 

multidisciplinary approach is highly recommended to capture the evolution of these 

impacts comprehensively. 

Furthermore, future Research could also integrate the socio-ecological systems 

(SES) framework and the water-food-energy nexus to evaluate how reservoirs interact 

with natural and social systems simultaneously. (Reyers et al., n.d.; Xiang et al., 2021). 

Thus, the results of this study serve as an important empirical baseline, not only for 

evidence-based policy development, but also as an academic foundation for further 

studies aimed at deepening understanding of the long-term sustainability of reservoirs. 

This contribution emphasizes that Research on water infrastructure should move beyond 

immediate impact evaluation toward a holistic understanding of its long-term 

implications for ecosystems and communities. 

 

5 CONCLUSION 

 

Evidence-Based Policy: The findings of this study indicate that reservoirs not only 

serve as water infrastructure but also significantly improve community welfare. This 

Research underscores the importance of developing policies grounded in data and 

empirical evidence to maximize the benefits of reservoirs for the community. 

The Importance of Sustainable Management: Findings that indicate concerns 

about environmental impacts underscore the need for sustainable management strategies. 

Community involvement in reservoir management is essential to ensure long-term 

sustainability and optimize economic and social benefits. Encouraging Community 
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Participation: This study makes it clear that communities that are actively involved in 

water resource management are more likely to experience positive benefits. Programs that 

increase community involvement in reservoir management should be developed to build 

a sense of ownership and responsibility. 

Model for Similar Projects: Findings from the Semantok reservoir can be used as 

a reference for reservoir or other infrastructure projects in other areas. Understanding the 

key factors that contribute to reservoir success can help inform better infrastructure 

planning in the future. 

Next Research Priorities: This study opens the door to further exploration of the 

long-term impacts of reservoirs, socioeconomic dynamics, and environmental 

sustainability. Additional Research will be important for evaluating and refining 

management strategies in the future. 

Stakeholder Engagement: The government, research institutions, and non-

governmental organizations need to work together to develop and implement responsive, 

inclusive policies. This cooperation will ensure that all interests are represented and that 

the entire community can widely benefit from the reservoir. 
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