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Abstract  Water security, a pivotal element of 

sustainable development, faces escalating challenges 

globally due to population growth, urbanization, and 

climate change impacts. This study focuses on household 

water security, emphasizing the scarcity of research using 

choice experiments, a valuable tool for understanding 

individual preferences. The macro-level examination 

underscores the need for holistic approaches to addressing 

water scarcity, emphasizing the urgency of sustainable 

resource management. Focusing on households, inadequate 

infrastructure, contamination, and unreliable water sources 

pose challenges worldwide. The research identifies a 

significant gap in choice experiment studies within 

household water security, particularly in regions with 

moderate water problems. The bias towards severe water 

challenges skews the understanding of preferences and 

decision-making factors. This study employed the ROSES 

protocol, emphasizing reporting standards for Systematic 

Evidence Syntheses in environmental management. The 

methodology entails delineating research inquiries, search 

methodologies, inclusion and exclusion criteria, quality 

evaluation, and data extraction, thus ensuring a thorough 

and comprehensive synthesis. Key findings indicate that 

households in the studied regions demonstrate high 

sensitivity to natural environmental changes, with water 

availability and quality alterations significantly impacting 

their livelihoods and socio-economic routines. 

Additionally, the area is highly vulnerable to impacts 

related to household water security, including issues such 

as water scarcity and contamination. The effectiveness of 

adaptation strategies in reducing vulnerability and 

enhancing resilience in household water security remains 

to be seen, indicating a need for further research in this area. 

This review highlights the necessity of integrating choice 

experiments into household water security studies, 

especially in regions with moderate water issues. Bridging 

this gap contributes to a nuanced understanding of 

preferences, enabling evidence-based strategies for 

equitable and effective global water security interventions. 

Keywords Water Security, Choice Experiment, 

Household Water Resource, Willingness to Pay 

1. Introduction

Water security, a critical component of sustainable 

development, encompasses water resources' availability, 

access, quality, and sustainability. The global challenge of 

water security has garnered increasing attention due to 

growing populations, urbanization, and climate change 

impacts on water availability and distribution [1]. As 

societies grapple with these challenges, understanding the 

intricacies of water security at various levels, including the 

household level, becomes imperative for informed 

policymaking and sustainable water resource management 

[2]. 
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At the macro level, water security addresses the 

overarching concern of ensuring an adequate and reliable 

water supply for diverse purposes, ranging from agriculture 

and industry to domestic use. The issue is multifaceted, 

involving quantity and quality considerations [3]. Water 

scarcity in certain regions, exacerbated by climate 

variability, population growth, and inefficient water use, 

underscores the urgency of adopting holistic and integrated 

approaches to managing water resources sustainably [4]. 

Focusing on the household level unveils a microcosm of 

water security challenges. Access to safe and reliable water 

within households is fundamental for meeting basic needs, 

ensuring health, and fostering socio-economic 

development. In many parts of the world, households 

grapple with issues such as inadequate water supply 

infrastructure, water contamination, and the unreliability of 

water sources. Understanding the dynamics of household 

water security is crucial for designing targeted 

interventions that address diverse households' specific 

needs and preferences. 

Choice experiments, a method rooted in behavioral 

economics, have emerged as a powerful tool for 

investigating preferences and decision-making processes 

related to household water security. By presenting 

respondents with hypothetical scenarios featuring different 

attributes of water supply (such as source reliability, water 

quality, and cost), choice experiments enable the elicitation 

of stated preferences [5]. This approach provides a nuanced 

understanding of the trade-offs and individuals are willing 

to make in selecting water supply options, thereby 

informing policies and interventions that align more 

closely with community preferences [6]. 

The systematic literature review undertaken in this study 

aims to consolidate and analyze existing research on 

household water security, with a specific focus on studies 

utilizing choice experiments. This synthesis aims to 

contribute to the comprehension of the determinants that 

influence household water security decisions. It also 

intends to pinpoint any existing gaps in the literature, 

thereby providing guidance for future research directions 

and informing evidence-based strategies for improving 

water security at the household level. 

1.1. Research Gap Existing Studies Related to 

Adaptation toward Household Water Security 

The systematic literature review on household water 

security using choice experiments reveals a notable gap in 

research, primarily characterized by a limited number of 

studies employing the choice experiment methodology 

within the context of household water security. While the 

choice experiment approach has proven to be a valuable 

tool in understanding individual preferences and decision-

making processes, its application in the specific domain of 

household water security needs to be explored. One 

significant gap is the need for more studies focusing on 

countries with moderate water problems. Existing literature 

on water security tends to concentrate predominantly on 

regions facing acute and severe water challenges, often 

overlooking countries with moderate water issues. This 

bias can lead to a skewed understanding of the spectrum of 

challenges and potential solutions related to household 

water security. Moderate water problems, while not as 

acute as those in water-scarce regions, still pose substantial 

threats to households, and exploring the preferences and 

decision-making factors in such contexts is crucial for 

developing targeted and effective interventions. 

Furthermore, the limited use of choice experiments in 

household water security is a noteworthy gap in the 

literature. The choice experiment methodology allows for 

a nuanced understanding of individuals' preferences by 

presenting them with alternative scenarios and eliciting 

their choices based on various attributes of water security. 

The underrepresentation of choice experiment studies in 

this field hinders the development of a comprehensive and 

nuanced understanding of how households prioritize 

different aspects of water security, such as water quality, 

reliability, and accessibility. To address this gap, future 

research should aim to incorporate choice experiments into 

the study of household water security, particularly in 

regions facing moderate water problems. By doing so, 

researchers can capture the nuanced preferences and trade-

offs that households make in the context of water security, 

providing valuable insights for policymakers and 

practitioners. Expanding the geographical scope of studies 

to include countries with varying water challenges will 

contribute to a more comprehensive and globally relevant 

understanding of household water security issues and 

potential solutions. This inclusive approach is essential for 

developing strategies tailored to diverse households' needs 

and contexts, ultimately contributing to more effective and 

equitable water security interventions worldwide. 

Consequently, this study aims to identify the dimensions 

of household water security, factors of household water 

security, determinants of household willingness to pay 

(WTP), type of choice set, and model employed for the 

water security study. 

2. Materials and Methods 

2.1. The Review Protocol – Reporting Standards for 

Systematic Evidence Syntheses (ROSES) 

The present inquiry adhered to the Reporting Standards 

for Systematic Evidence Syntheses (ROSES) tailored 

explicitly for environmental management [7]. ROSES 

strives to encourage researchers to provide accurate and 

thorough information, promoting transparency and the 

ability to replicate results in systematic reviews. The 

justification for using the ROSES protocol in this study is 

multifaceted. Firstly, ROSES provides a structured 

framework that enhances the rigor and consistency of the 
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systematic review process. By adhering to these standards, 

the study ensures that the methodology is robust, reducing 

the risk of bias and increasing the reliability of the findings. 

Secondly, the environmental management context of this 

study aligns well with ROSES, specifically designed to 

address the complexities and interdisciplinary nature of 

ecological research. This alignment ensures that the review 

addresses relevant environmental management issues 

comprehensively. 

The authors commenced their Systematic Literature 

Review by formulating relevant research questions as per 

the prescribed protocol. They established a systematic 

search strategy involving three crucial subprocesses: 

identification, screening (comprising inclusion and 

exclusion criteria), and eligibility assessment. 

Subsequently, the authors conducted a rigorous assessment 

of the quality of the selected articles, elucidating their 

strategy to ensure their suitability for the review. Finally, 

the study outlined the process of data abstraction for the 

review, as well as the subsequent analysis and validation of 

the abstracted data. 

2.2. Formulation of Research Questions 

The development of the research question in this study 

is guided by Patient, Intervention, Comparison, Outcome 

(PICO), a tool designed to assist authors in crafting suitable 

study questions for reviews. PICO revolves around three 

key elements: Population or Problem, Interest, and Context. 

In applying this framework, the author has identified three 

main components: water security (problem), willingness to 

pay (interest), and household (context). This structured 

approach has led to formulating the research question: 

"What is the willingness of households to pay for water 

security?" 

2.3. Systematic Searching Strategies 

The systematic search strategy involves three primary 

stages: identification, screening, eligibility, and data 

abstraction and discussion (see Fig. 1). 

2.3.1. Identification 

The identification process entails exploring synonyms, 

related terms, and variations of the primary study keywords: 

"water security," "dimension," and "household." The 

objective is to broaden search options in selected databases 

and uncover additional relevant articles. The selection of 

keywords aligns with the research question and follows 

Okoli's guidance [7]. Various sources, including online 

thesauri, prior studies' keywords, Scopus recommendations, 

and expert input, informed the identification process. The 

authors improved existing keywords and formulated a 

comprehensive search string by incorporating Boolean 

operators, phrase searching, truncation, wildcards, and 

field codes. This refined search strategy was applied to 

Scopus and Web of Science, with details available in Table 

1. 

Scopus and Web of Science were selected as the primary 

databases for this systematic literature review due to their 

various advantages, encompassing advanced search 

capabilities, extensive coverage (indexing over 5,000 

publishers), quality control measures, and a 

multidisciplinary focus, including studies related to 

environmental management [8, 9]. 

Additionally, Google Scholar was included as a 

supplementary database. Keyword combinations such as 

"water security," "water supply," "water services," and 

"household" were applied using phrase searching and 

Boolean operators (OR, AND) whenever appropriate. 

Incorporating Google Scholar aligns with Haddaway's 

recommendation [10], emphasizing its potential as a 

complementary database in the systematic review process 

[12]. 

Moreover, the selection of Google Scholar is justified by 

several advantages. Firstly, it generates a substantial 

number of results, as indicated by Gusenbauer [9], who 

reported 389 million documents available in this database. 

Orduna Malea [11, 12] similarly identified 165 million 

articles and journals in Google Scholar. In comparison to 

discovery tools [13], Google Scholar demonstrates a 

superior ability to retrieve established scholarly works 

from well-known publishers. A combined search across 

Scopus, Web of Science, and Google Scholar produced a 

total of 200 articles (refer to Fig. 1). 

2.3.2. Screening 

In this investigation, all 200 articles chosen underwent a 

screening process based on predefined criteria established 

following the research question, following the guidance of 

Kitchenham [14]. Recognizing the impracticality of 

reviewing every published article, Okoli [15] 

recommended setting a specific time frame. However, 

according to Kitchenham [14], limiting the publication 

timeline should only be considered when it is evident that 

pertinent studies were predominantly reported during a 

specific period. Following a database search, a notable 

surge in studies concerning water security was observed 

from 1999 onwards. Since the search was conducted in 

April 2023 and the year had yet to conclude, a timeline 

restriction of 2000 to 2022 was established as one of the 

inclusion criteria. Only articles containing empirical data 

and published in peer-reviewed journals were deemed 

suitable to uphold the review's rigor. Furthermore, for 

clarity, articles published in English were specifically 

chosen. As part of the study's objectives, articles from the 

Asia Pacific region were exclusively included (refer to 

Table 2). This screening process led to the exclusion of 71 

articles that did not meet the inclusion criteria, and 18 

duplicate articles were eliminated. Consequently, the 

remaining 111 articles formed the basis for the subsequent 

stages of the study. 
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Figure 1.  The Flow diagram (adapted from Shaffril, 2019) [19] 
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Table 1.  The search string 

Database Search = ((“household” AND “water security” AND (“choice modelling” OR “choice experiment”)) 

Scopus 

TITLE-ABS-KEY ((“household” AND (“water security” OR “water supply” OR “water resources” OR 

“water safety” OR “aquatic security” OR “hydrosecurity” OR “water resource resilience” OR “hydrosafety” 

OR “water supply reliability” OR “water infrastructure security” OR “safe water access” OR “water stability” 

OR ”water resilience” OR “water risk management” OR “water reliability”) AND (“choice modelling” OR 

“choice experiment” OR “choice method” OR “CE” OR “preference modelling” OR “decision modelling” 

OR “attribute-based modelling” OR “conjoint experiment” OR “selection modelling”)) 

Web of Science 

TS = ((“household” AND (“water security” OR “water supply” OR “water resources” OR “water safety” OR 

“aquatic security” OR “hydrosecurity” OR “water resource resilience” OR “hydrosafety” OR “water supply 

reliability” OR “water infrastructure security” OR “safe water access” OR “water stability” OR ”water 

resilience” OR “water risk management” OR “water reliability”) AND (“choice modelling” OR “choice 

experiment” OR “choice method” OR “CE” OR “preference modelling” OR “decision modelling” OR 

“attribute-based modelling” OR “conjoint experiment” OR “selection modelling”)) 

Table 2.  The inclusion and exclusion criteria 

Criteria Inclusion Exclusion 

Timeline 

Document Type 

Language 

Focusing Group 

2008 – 2023 

Article journal 

English 

Household 

<2008 

Article review, book, conference proceeding 

Non-English 

Besides the household 

 

2.3.3. Eligibility 

The third stage of the process, eligibility, entailed a 

manual review by the authors to confirm that the remaining 

articles, following the initial screening, adhered to the 

established criteria. In the course of this assessment, careful 

scrutiny was applied to the titles and abstracts of the articles. 

Subsequently, 86 articles were disregarded due to various 

reasons, including their focus on vulnerability rather than 

adaptation, concentration on the perception of water 

security analysis, encompassing household water security, 

the methodology utilized in water security research, the 

dimensions of household water security, the effects of 

climate changes on water security, consumer willingness to 

pay for water supply, and the correlation between consumer 

willingness to pay and economic factors as well as 

affordability. Additionally, articles published in the form of 

book chapters were excluded. Consequently, only 25 

articles satisfied the eligibility criteria and were retained for 

further analysis. 

2.3.4. Quality Appraisal 

To uphold the content quality of the articles, the authors 

subjected the remaining papers to a quality assessment 

carried out by two experts. Following Petticrew and 

Roberts' guidance [16], these specialists categorized the 

articles into three quality levels: high, moderate, and low. 

Only articles falling into the high and moderate categories 

were considered for review. The primary focus of the 

experts was to evaluate the methodology employed in the 

articles to assign quality rankings. The inclusion of an 

article in the review was contingent upon mutual agreement 

by both authors regarding the article's quality, ensuring at 

least a moderate level of quality. In cases where experts 

held differing views, they engaged in discussions to 

reconcile disparities before reaching a final decision on 

whether to include or exclude the articles. This meticulous 

evaluation process led to the classification of 18 articles as 

high quality and seven as moderate quality. Consequently, 

all remaining articles were considered eligible for inclusion 

in the review [12]. 

2.3.5. Data Abstraction and Analysis 

The present study implemented an integrative review 

methodology, encompassing diverse research designs such 

as quantitative, qualitative, and mixed-method studies. 

Following the guidance of Whittemore and Knafl [17], a 

qualitative approach was employed to synthesize 

integrative data and facilitate iterative comparisons across 

primary data sources. A comprehensive examination of all 

25 articles was conducted, with specific attention given to 

the abstracts, results, and discussion sections. Data 

abstraction was tailored to the research questions, 

involving the direct extraction of data addressing these 

questions, which was then organized into a tabulated 

format. Subsequently, a thematic analysis was conducted 

to discern overarching themes and sub-themes. This 

analysis encompassed the identification of patterns, 

clustering of related information, quantification of 

occurrences, and observation of similarities and 

relationships within the abstracted data, in accordance with 

the framework proposed by Braun and Clarke [18]. 

Thematic analysis was chosen for its suitability in 

synthesizing mixed research designs, aligning with the 

integrative approach in this study, as highlighted by 

Flemming [19] Described as a flexible and descriptive 
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method, thematic analysis is compatible with various data 

analysis techniques, as explained by Vaismoradi [20]. 

The initial step of the thematic analysis focused on theme 

generation, with the authors aiming to identify recurring 

patterns within the abstracted data from all the reviewed 

articles. Similar or related content was grouped, resulting 

in the formation of seven main groups. Following this, the 

authors revisited these seven groups and identified 22 sub-

groups. The next step involved a meticulous review of the 

accuracy and utility of these themes. All main and sub-

themes underwent reassessment during this process to 

ensure their effective data representation. As a result of this 

scrutiny, two sub-themes were excluded: one from the 

overarching theme of water security and another from the 

theme of household water security. Upon completing this 

process, the authors arrived at a final set of patterns 

comprising seven main themes and twenty sub-themes. The 

subsequent stage involved naming these themes for each 

group and their corresponding sub-groups. The authors 

initiated this naming process for the main groups before 

naming the sub-group themes as shown in Table 3 [12]. 

The collaborative effort to develop themes involved the 

corresponding authors and co-authors closely aligned with 

the study's findings. Throughout this phase of thematic 

development, the researchers engaged in discussions to 

address any inconsistencies, thoughts, puzzles, or ideas 

related to data interpretation. The deliberations continued 

until achieving unanimity on refining the developed themes 

and sub-themes. Subsequently, two panel experts, each 

proficient in qualitative techniques and community 

development studies, evaluated the developed themes and 

sub-themes. Their mandate was to conduct an objective 

assessment of the seven themes and 20 sub-themes. Both 

experts concurred that the themes and sub-themes were 

pertinent and suitable in light of the review results. 

3. Result 

3.1. Background of the Selected Article 

The review successfully identified and included a total 

of 25 articles. Following a thematic analysis, seven primary 

themes were established, which are as follows: "Choice 

Experiment (CE) Utilization in analyzing household water 

security, dimensions of household water security, factors 

affecting household water security, type of choice set and 

model used in the analysis. An in-depth analysis of these 

themes further revealed a total of 20 sub-themes. Among 

the 25 selected articles, six studies were carried out in 

Malaysia, and one study was conducted simultaneously in 

Vietnam, Chile, Greece, North America, Central America, 

Jordan, China, Spanish, Bangladesh, and France. 

Additionally, another study was conducted simultaneously, 

three in Australia, two in South Africa, and one in East 

Africa, considering their shared context as an analysis of 

household water security using choice modelling. 

Regarding the publication dates of the selected articles, one 

was published in 2008, one in 2009, two in 2011, one in 

2013, one in 2014, three in 2015, one in 2016, three in 2018, 

two in 2019, one in 2020, one in 2021, one in 2022 and five 

articles were published in 2023 (Table 3).
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Table 3.  The themes and the sub-themes 

Studies Years Region CE in 

Household 

Water 

Security 

Factor affecting 

household 

willingness to 

pay 

Dimension of 

Household Water 

Security 

Factors of 

Household 

Water Security 

Type of Choice Set Model Use 

SP CS NT NT HM TX VS TV CL ML MLM CVM 

1. P Kanyoka [28] 2008 South Africa / / / / /  /   /    / 

2. Jill Windle [32] 2009 Australian / / / / / /    / /    

3. P. Khanh Nam [4] 2006 Vietnam / / /   / /   /    / 

4. M. Rusli Yacob [32] 2011 Malaysia / / / /   / /   /    

5. M. Rusli Yacob [31] 2013 Nigeria / / / /  / / /   /    

6. D.Latinopoulos [26] 2014 Greece / / / / /  /   / /    

7. Claudine Uwera [1] 2015 East Africa / / /  / /   /  / /   

8. Vitor Dias [23] 2015 North America / / / / / / / /   /    

9. Rob Hope [33] 2015 East Africa / / /    /  /  / /   

10. Suleiman Alhaji Dauda [35] 2015 Nigeria / / /   / / /    /   

11. Buhari Abdulkarim [2] 2016 Malaysia / / /  / / /   /   /  

12. William F. Vasquez [29] 2018 Central America / / / / / / /  /  / /   

13. Christian Klassert [30] 2018 Jordan / / / /  /    / /  /  

14. Mahirah Kamaludin [5] 2018 Malaysia / / /    /   / / /   

15. Sorada Tapsuwan [27] 2018 Australia   /   / / /    /   

16. Nur Syuhada Che Ibrahim [6] 2019 Malaysia / / /       / / /   

17. Imran Khan [3] 2019 China   /  / /  /   /    

18. Nur Syuhada [36] 2020 Malaysia / / /    / /    /   

19.Gloria Amaris [21]  2021 Chile / / / /   /   /     

20. William F. Vasquez [37] 2022 Spanish / / /  /  / /    /   

21. Chandramalar Munusami [38] 2023 Malaysia / / /  / / / /       

22. Roy Brouwer [22] 2023 Bangladesh / / /  / / /   /  /   

23. Ifedotun Victor Aina [34] 2023 South Africa / / /    /   /  /   

24. Bethany Cooper [25] 2023 Australian / / /    /   /  /   

25. Benedicte Rulleau [24] 2023 France / / / /   /   / / /   

Notes: 

CE = Choice Experiment; SP = Supplier; CS = Consumer; NT = Natural; HM = Human; TX = Text; VS = Visual; TV = Text and Visual; CL = Conditional Logit Model; ML = Mixed Logit Model; MLM = Multinomial 
Logit model; CVM = Contingent Valuation Method 
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3.2. The Themes and the Sub-themes 

3.2.1. Choice Experiment (CE) Using in Analysis 

Household Water Security 

Choice modelling, specifically the Choice Experiment 

(CE), is a powerful technique used in economics, 

marketing, and social sciences to understand how 

individuals make decisions when faced with multiple 

alternatives or choices. It is a quantitative research method 

designed to elicit individuals' preferences and estimate the 

value they place on different attributes or characteristics of 

a product, service, or policy [21]. A choice Experiment is a 

specific type of choice modelling used to analyze and 

model these choices. The use of choice experiment in 

analyzing household water security is to set the most 

suitable value for clean water supply by studying the 

willingness to pay households for water. Apart from using 

choice experiments in analyzing households' willingness to 

pay for water, some other studies use choice modeling to 

measure farmers' willingness to pay for water [22]. 

3.2.2. Dimension of Household Water Security 

The dimension of household water security refers to the 

various aspects and components considered when assessing 

the security of a household's water supply and its ability to 

meet its water-related needs. Household water security is a 

multifaceted concept that encompasses several dimensions. 

In this review, the study lists several dimensions of 

household water security which include the availability of 

water, and this dimension assesses whether a household has 

a reliable and consistent source of water, ensuring that an 

adequate quantity of water is accessible for daily needs [23]. 

Access to clean and safe water sources is a critical 

dimension. It evaluates whether households can easily 

reach and use these water sources without undue hardship 

or risk [24, 25]. Water quality is vital for household water 

security. It examines whether the water available to the 

household is safe, free from contaminants, and suitable for 

consumption and other uses. Next, as for the reliability of 

water, it considers the consistency and predictability of 

water supply, evaluating whether households can depend 

on a regular and uninterrupted water source [26]. 

Other than that, there is also a study that places 

affordability for water services as one of the main 

dimensions of household water security that needs to be 

highlighted; the economic aspect of household water 

security focuses on whether households can afford the cost 

of obtaining and using water without compromising their 

overall well-being. Sorada Tapsuwan [27] Sustainable 

water management practices are also crucial for long-term 

water security. This dimension assesses whether 

households use water resources in an environmentally 

responsible manner, minimizing waste and preserving 

resources for future generations [28]. D. Latinopoulos [26] 

also includes the storage and infrastructure that examines 

whether households have adequate storage facilities and 

infrastructure to manage and distribute water effectively 

within the household [29]. 

The study by Christian Klassert [30] also considers 

cultural and social considerations as the dimensions of 

household water security. These dimensions consider 

cultural norms, social practices, and community dynamics 

that influence household water access and use. Health and 

hygiene are evaluating the impact of water on the health 

and hygiene of household members, including access to 

sanitation facilities, is another important dimension. M. 

Rusli Yacob [31] said that household water security also 

considers the ability of a household to withstand and 

recover from disruptions in water supply, such as during 

natural disasters or emergencies. The specific dimensions 

of household water security may vary depending on the 

context, region, and research focus. Assessing these 

dimensions helps policymakers, researchers, and 

organizations understand the challenges and strengths of 

household water security and develop strategies to improve 

access to safe and reliable water for all. 

3.2.3. Factors of Household Willingness to Pay for Water 

Services 

Factors influencing household willingness to pay for 

water services are diverse and multifaceted. While income, 

education, geography, and social and political factors are 

important, additional variables can also play a significant 

role in shaping households' willingness to pay for water 

services. Here's an expanded explanation of each factor and 

the inclusion of a few more relevant factors. The first is 

income; household income is a crucial determinant of 

willingness to pay. Higher-income households will be more 

willing to pay for better water services due to their greater 

financial capacity [32]. The second is education, which is 

awareness about clean water, particularly awareness and 

understanding of the importance of clean water and its 

impact on health, which can influence willingness to pay 

[3]. More educated households will be more willing to 

invest in clean water services. 

The geographic location of a household can affect 

willingness to pay. Those living in urban areas with better 

infrastructure will be more willing to pay than those in 

remote or underserved rural areas [31]. Other than that, 

social and political factors can play a significant role. This 

includes trust in the government's ability to provide clean 

water, the presence of community organizations 

advocating for improved services, and cultural factors that 

influence communal decision-making [23]. Next, the 

perceived quality and reliability of water services are 

critical. Households will be more willing to pay if they 

believe the water provided is safe, consistent, and meets 

their needs. The size and composition of the household, 

including the number of family members, can impact 

willingness to pay. Larger households with more water 

needs may be more willing to invest in water services [5]. 

Furthermore, the age of the person responsible for the 

household also can influence willingness to pay. Older 

individuals may prioritize water quality and reliability due 
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to health concerns. 

Awareness of water-related health risks can also impact 

willingness to pay. Households with a higher 

understanding of the link between water quality and health 

will be more willing to invest in better services. The 

availability of alternative water sources, such as wells or 

springs, can affect willingness to pay [2]. Households with 

limited access to alternatives will be more willing to pay 

for formal water services. Economic stability and job 

security can influence households' financial capacity and 

willingness to allocate funds to pay for water services. The 

perceived value of water services, including benefits like 

improved health, convenience, and time savings, can 

impact willingness to pay [33]. Cultural beliefs and 

practices related to water and hygiene can influence 

willingness to pay. Households will be inclined to pay 

based on cultural norms and values. Awareness of water 

scarcity issues, such as droughts or water shortages in the 

region, can affect willingness to invest in reliable water 

services. 

It's essential to recognize that these factors can vary from 

one region or community to another. Effective policies and 

interventions to improve access to clean water services 

should consider the specific context and the interplay of 

these factors. 

3.2.4. Type of Choice Set 

Choice experiments are a powerful method used in social 

science research to understand individuals' preferences and 

choices regarding different product or service attributes. In 

household water security, the three types of choice sets: 

text, visual, and text with visual play crucial roles in 

eliciting and analyzing preferences. 

Respondents are presented with descriptions or textual 

information about different attributes of household water 

security scenarios in text-based choice sets. These 

attributes may include water source reliability, water 

quality, accessibility, and cost. Respondents evaluate each 

scenario based on these attributes and express their 

preferences by choosing the option that aligns with them. 

Text-based choice sets are helpful when the attributes are 

more effectively conveyed through language, allowing 

respondents to consider and deliberate on each scenario 

carefully [16, 23, 25, 33, 34, 36]. 

Visual-based choice sets present respondents with 

graphical representations, charts, or images depicting 

different aspects of household water security scenarios. For 

example, a chart might show the reliability of various water 

sources over time, or images could represent water quality 

levels. Visual aids enhance respondent engagement and 

comprehension by providing a more intuitive and vivid 

representation of the attributes under consideration. Visual-

based choice sets are particularly effective when the 

attributes are more easily grasped through images, and they 

can reduce cognitive burden by simplifying complex 

information [7, 31, 38]. 

Text with visual choice sets combines textual 

descriptions and visual elements to comprehensively view 

household water security scenarios. This hybrid approach 

leverages the strengths of both methods, catering to 

different learning and decision-making styles. The textual 

component ensures detailed information, while the visual 

elements enhance clarity and facilitate quicker 

comprehension. This type of choice set is valuable when 

researchers seek a balance between providing detailed 

information and ensuring that respondents can quickly 

grasp and evaluate the scenarios presented [4, 22, 24, 25, 

28, 32, 34]. 

In the context of household water security, these three 

choice sets provide researchers with the flexibility to tailor 

their experiments to the specific characteristics of the 

attributes being studied and the preferences of the target 

population. The choice between text, visual, or a 

combination of both depends on the research objectives, the 

complexity of the attributes, and the desired level of 

respondent engagement and understanding. 

3.2.5. Model Use in Data Analysis 

In household water security research employing choice 

experiments, various statistical models are utilized to 

analyze and interpret the data collected from respondents' 

choices. Each model has its strengths and applications, 

catering to different aspects of the decision-making process. 

The four key models commonly used in choice experiments 

are the Conditional Logit Model (CLM), Contingent 

Valuation Method (CVM), Mixed Logit Model (MLM), 

and Multinomial Logit Model. 

The Conditional Logit Model is foundational and widely 

used in choice experiments. It assumes that the utility a 

respondent associates with a particular choice is a linear 

function of the attributes associated with that choice. CLM 

is particularly suitable when the choices are mutually 

exclusive, and respondents evaluate each alternative in 

isolation. This model is well-suited for scenarios where the 

independence of irrelevant alternatives assumption holds, 

meaning that the inclusion or exclusion of a third 

alternative does not affect the relative utilities of the 

remaining options [1, 23, 26, 31, 33]. 

The Contingent Valuation Method goes beyond mere 

choice analysis; it is primarily used for valuing non-market 

goods and services, such as environmental amenities or, in 

this case, household water security. CVM involves asking 

respondents to assign a monetary value to the attributes or 

changes in attributes presented in the choice experiment. 

While CVM provides a direct measure of an individual's 

willingness to pay for certain water security features, it 

requires careful consideration of hypothetical bias and 

other methodological challenges associated with monetary 

valuation [4, 28]. 

The Mixed Logit Model extends the CLM by allowing 

for the incorporation of random parameters, offering more 

flexibility in capturing heterogeneity in preferences among 

respondents. Unlike CLM, MLM recognizes that 

individuals may have varying tastes and that unobserved 
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factors can influence preferences. This model is valuable 

when there is a need to account for individual-specific 

heterogeneity, making it more realistic and accommodating 

a broader range of preference structures [5, 6, 27]. 

The Multinomial Logit Model is a generalization of the 

Conditional Logit Model and is suitable when choices 

involve selecting from more than two alternatives. It 

assumes that the errors are independent and identically 

distributed across choices. While it simplifies the 

estimation process, it may need to be more flexible in 

capturing certain complexities, such as the correlation of 

unobserved factors across alternatives. Nevertheless, the 

Multinomial Logit Model remains popular when the 

decision context involves selecting one option from a set of 

alternatives [2, 30]. 

In household water security, the appropriate model 

depends on the nature of the research questions, the 

structure of the choices being analyzed, and the desired 

level of detail in capturing respondent preferences. 

Researchers often consider the strengths and limitations of 

each model to ensure the robustness and validity of their 

findings in informing policies related to water resource 

management and household well-being. 

3.2.6. Factors of Water Security 

Household water security is a multifaceted concept 

influenced by various factors, broadly categorized into 

human and natural factors. Understanding these factors is 

crucial for developing effective strategies to ensure reliable, 

safe, and sustainable water access for households. 

The integrity of water supply infrastructure is a critical 

human factor impacting household water security. Pipe 

bursts and leaks in the water distribution system can lead to 

water losses, reduce supply reliability, and challenge 

maintaining consistent water quality. Efficient 

management and timely maintenance of water supply 

infrastructure are essential to mitigate the risks associated 

with pipe bursts. Dependence on non-renewable water 

sources, such as underground aquifers, can contribute to 

long-term water security challenges. Over-extraction and 

depletion of these sources may lead to reduced water 

availability, affecting households that rely on them. 

Sustainable water management practices and promoting 

renewable sources are essential to enhance long-term 

household water security. The management practices of 

water suppliers play a crucial role in ensuring reliable and 

safe water access for households. Effective governance, 

transparent management practices, and proactive measures 

in response to challenges are essential for water supplier 

management. Collaboration between water utilities, 

regulatory bodies, and households is vital for fostering a 

resilient and lsecure water supply system [12, 22, 24, 25, 

34, 36, 37, 38].  

Climate change significantly affects water security, as 

shifts in precipitation patterns, heightened occurrences of 

extreme weather events, and increasing temperatures can 

influence the quantity and quality of available water 

resources. To effectively address the challenges posed by 

climate change, it is imperative to adapt to these changes, 

implement efficient water usage practices, and establish 

resilient water supply systems. Moreover, it is crucial to 

recognize that flooding events can result in immediate and 

severe consequences for household water security. 

Contamination of water sources, damage to infrastructure, 

and disruptions in water supply can result from floods. 

Robust infrastructure design, early warning systems, and 

community preparedness are critical for minimizing the 

impact of floods on household water security [2, 30, 35, 37]. 

Understanding the interplay between human and natural 

factors is central to developing comprehensive strategies 

for household water security. A choice experiment within 

the context of this research can illuminate how households 

prioritize and make decisions regarding these factors, 

offering valuable insights for policymakers and water 

resource managers. By addressing both human and natural 

factors, holistic approaches can be formulated to enhance 

the resilience of household water security in the face of 

evolving challenges. 

4. Discussion 

This study proposes several recommendations for future 

scholars focusing on household water security. First and 

foremost, there is a need for more research on adaptation 

strategies related to water security among households. 

Household water security pertains to the access of 

households to a sufficient amount of safe drinking water to 

fulfill their fundamental requirements. It comprises a range 

of water-related factors that could jeopardize the well-

being and survival of household members. The systematic 

literature review highlights the importance of conducting 

more studies on household water security among 

households. Future studies should specifically focus on the 

household water security practices and adaptation 

strategies these households employ. 

Several reasons emphasize the significance of studies on 

household water security. Firstly, households in these areas 

demonstrate high sensitivity to changes in the natural 

environment, as alterations in water availability and quality 

can disrupt their livelihoods and socio-economic routines. 

Secondly, the region is highly vulnerable to impacts related 

to household water security, including issues such as water 

scarcity and contamination. Like the climate change 

context, previous studies in household water security lack 

clear explanations regarding the effectiveness of adaptation 

strategies in reducing vulnerability and enhancing 

resilience in small island households. 

Drawing insights from the observed patterns in previous 

studies, this research aligns with the notion that existing 

studies need to provide a comprehensive understanding of 

the impacts of household water security adaptation 

strategies. Future scholars should address these gaps by 

investigating the positive and negative impacts of various 
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household water security adaptation approaches. For 

instance, an overreliance on technology-assisted solutions 

in water management may impose financial burdens on 

households. At the same time, excessive dependence on 

government support could result in passive responses to 

water security challenges. By incorporating both positive 

and negative aspects, future studies can offer a more 

nuanced and comprehensive understanding of household 

water security adaptation strategies, ultimately contributing 

to more effective and sustainable water resource 

management in rural areas households. 

5. Conclusions 

The study aims to systematically review water security 

analysis, with a specific focus on households, utilizing a 

choice modelling model. The research provides practical 

applications and significantly contributes to the existing 

knowledge base. The review offers valuable insights for 

stakeholders such as policymakers, the public, researchers, 

and environmentalists, enabling the derivation of short and 

long-term adaptation strategies for local households. The 

findings play a vital role in integrating local knowledge 

with scientific discoveries, thereby facilitating the 

development of water security policies. Furthermore, the 

study sheds light on the involvement of indigenous 

households in policy development. Additionally, the results 

serve as a guide for researchers, directing their attention to 

specific areas and content within water security studies that 

warrant further exploration in their research pursuits. 
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