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ABSTRACT: 

The planning of water infrastructure projects is complicated by various social, economic, political, environmental, 

and technical factors. These projects are crucial for sustainable water supply, wastewater management, and flood 

control in different areas. The planning process often struggles with challenges arising from these varying factors 

that influence decision-making and project success. This paper analyses important factors affecting the planning 

of water projects, focusing on challenges, constraints, and opportunities. It first discusses how government policies 

and regulations impact planning, emphasizing the need for coordination between national and local policies. 

Political dynamics can also significantly affect project prioritization and execution, with instability leading to 

delays. The economic section addresses challenges in cost estimation, financing models, and achieving long-term 

financial sustainability, evaluating different funding options like public-private partnerships. Technological 

innovations are highlighted as critical for enhancing efficiency and sustainability. However, barriers to adopting 

new technologies, such as high costs and regulatory issues, are noted. Environmental sustainability concerns 

necessitate environmental impact assessments and climate resilience in project designs. Stakeholder involvement 

is essential for ensuring projects meet community needs. The paper also emphasizes effective stakeholder 

consultation and the importance of social equity. Lastly, it explores risk management strategies necessary to 

handle uncertainties in projects, advocating for continuous monitoring and evaluation. The analysis calls for a 

holistic approach to improve project planning and contribute to global water security and sustainable development 

goals. 
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1. INTRODUCTION 
 

Water infrastructure projects are essential for managing water resources, ensuring safe water supply, and 

wastewater treatment while promoting resilience against climate change. As urban populations grow and 

agricultural demands increase, the urgency for efficient water infrastructure intensifies. Effective planning 

for these projects requires consideration of environmental, technological, economic, policy, and social 

factors. Despite their importance, water infrastructure projects often face challenges such as delays and cost 

overruns. This paper aims to analyse the key factors influencing water infrastructure planning, including 

policy frameworks, governance, and stakeholder involvement. Water infrastructure is vital for safe drinking 

water, sanitation, irrigation, and climate resilience, with the World Bank predicting a 40% demand-supply 

gap by 2030. Effective policy and governance frameworks are crucial for project success, as they influence 

priorities and funding. Economic feasibility and financing models, including public-private partnerships, 

also play a significant role in project sustainability. Technological innovations have transformed water 

infrastructure design, yet challenges remain in adopting new technologies. Environmental sustainability is 

critical, particularly in light of climate change, requiring projects to adapt to future conditions. Stakeholder 

involvement is necessary to ensure social equity and to address the needs of marginalized communities. Risk 

management is important to identify and mitigate potential project risks. A literature review highlights the 
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importance of adaptive planning and stakeholder engagement for project success. The application of 

triangulation in research provides deeper insights into the complexities of water infrastructure projects. 

 

2. LITERATURE REVIEW 

Water infrastructure projects are vital for sustainable development, addressing critical needs such as water supply, 

sanitation, and flood management. Effective planning methodologies are essential for the success of these projects. 

The Project Management Institute (PMI) outlines comprehensive planning stages that include feasibility studies, 

design phases, and construction management strategies [8]. Recent studies emphasize the importance of adaptive 

planning, which allows for flexibility in project execution in response to evolving environmental conditions and 

community needs [10]. This adaptability is crucial in ensuring that projects can respond effectively to unforeseen 

challenges, thereby enhancing their overall viability and success. 

 

Stakeholder engagement is another key component of strategic implementation. Engaging local communities, 

government agencies, and private sector partners early in the planning process fosters collaboration and builds 

trust among stakeholders [3]. Research indicates that inclusive stakeholder participation not only leads to 

improved decision-making but also enhances project acceptance and sustainability outcomes. Tools such as 

stakeholder mapping and participatory planning are recommended to ensure that diverse perspectives are 

incorporated into project design and implementation, thereby increasing the likelihood of project success and 

community support. 

 

Risk management is critical in navigating the complexities of water infrastructure projects. Various risk factors, 

including technical, financial, and environmental, can significantly impact project outcomes [7]. A structured risk 

assessment framework, such as ISO 31000, provides guidelines for identifying, analysing, and mitigating these 

risks throughout the project lifecycle [6]. Additionally, economic considerations play a vital role in project 

feasibility; cost-benefit analysis (CBA) helps evaluate both direct and indirect costs, ensuring that projects are 

financially viable [2]. Funding mechanisms, including public-private partnerships, are increasingly explored as 

viable options for financing large-scale initiatives [5]. Together, these elements underscore the multifaceted nature 

of strategic implementation in water infrastructure projects, highlighting the need for careful planning, active 

stakeholder engagement, and robust risk and economic analyses. 

 

In the realm of water infrastructure projects, the application of triangulation serves as a vital methodological tool, 

enabling a comprehensive understanding of the multifaceted challenges faced by stakeholders. By integrating both 

qualitative and quantitative data through various methods—such as stakeholder interviews, surveys, and case 

studies—planners can gain deeper insights into stakeholder needs, project risks, and economic implications. 

 

3. METHODOLOGY 

The methodology employed in this research aims to provide a comprehensive, systematic, and multi-dimensional 

analysis of the factors that affect the planning of water infrastructure projects. Given the complexity and 

interdisciplinary nature of this topic, the study utilizes a mixed-methods approach, combining both qualitative and 

quantitative research methods. This approach allows for an in-depth exploration of the key factors influencing 

water infrastructure planning and helps identify patterns and relationships among them. The research methodology 

is divided into several key components: research design, data collection, data analysis, and validation of findings. 

 

3.1 Research Design 

The research design for this study is based on a combination of a literature review, case study analysis, and expert 

interviews. Each of these components serves a specific purpose in addressing the research objectives. 

• Literature Review: A comprehensive review of existing academic literature, policy reports, and case studies 

related to water infrastructure planning forms the foundation of the research. This review allows for the 

identification of key theoretical frameworks, methodologies, and findings from previous studies on the factors 

affecting water infrastructure projects. The literature review also helps in identifying gaps in current research, 

which this study seeks to address. 

• Case Study Analysis: Case studies of specific water infrastructure projects are analysed to understand how 

various factors have influenced their planning, execution, and outcomes. These case studies are selected from both 

developed and developing countries, spanning various types of water infrastructure projects (e.g., potable water 

supply, wastewater treatment, flood control, and irrigation systems). The case studies help contextualize 
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theoretical findings by providing real-world examples of the challenges faced during the planning phases of such 

projects. 

 

3.2 Data Collection 

Data for this study is collected from a variety of sources to ensure comprehensive and diverse perspectives on the 

factors affecting water infrastructure planning. The primary sources of data collection include: 

• Academic and Policy Literature: Peer-reviewed journal articles, government reports, policy papers, and 

institutional publications provide a theoretical foundation and empirical evidence for the research. Sources such 

as the World Bank, United Nations, and national water ministries are particularly useful for understanding global 

and regional trends in water infrastructure planning. 

• Case Studies: A total of five case studies are selected to represent a range of geographical, economic, and 

environmental contexts. These include: 

1. A large-scale water supply project in a developed country (e.g., the United States or Western Europe). 

2. A wastewater treatment plant in a middle-income country (e.g., Brazil or India). 

3. An irrigation project in a developing country (e.g., Egypt or Kenya). Data for these case studies is collected 

from public reports, project documents, and interviews with project managers and planners involved in these 

projects. 

 

3.3 Data Analysis 

The data analysis is conducted using a combination of qualitative and quantitative methods to ensure a 

comprehensive understanding of the factors influencing water infrastructure planning. 

• Qualitative Analysis: The qualitative data gathered from expert interviews and case studies are analysed using 

thematic coding. Thematic analysis allows for the identification of common themes, patterns, and relationships 

among the various factors that impact the planning of water infrastructure projects. Key themes include: 

o Policy and governance issues 

o Technological barriers and innovations 

o Financial constraints and funding models 

o social equity and stakeholder involvement 

o Environmental sustainability and climate resilience 

The qualitative analysis also involves a comparative analysis of the case studies to identify the factors that 

contributed to successful outcomes or project failures. This comparative approach helps contextualize the findings 

and provides deeper insights into how different factors play out in different contexts. 

• Quantitative Analysis: The survey data is analysed using statistical techniques to identify correlations between 

various factors and the perceived success of water infrastructure projects. Descriptive statistics (such as means, 

frequencies, and percentages) are used to summarize the data, while inferential statistics (such as regression 

analysis or factor analysis) are used to identify relationships between independent variables (e.g., economic 

factors, technological advances, and stakeholder involvement) and dependent variables (e.g., project success or 

failure). 

The quantitative analysis also includes an evaluation of the effectiveness of different financing models, risk 

management strategies, and technological innovations in the context of water infrastructure planning. 

• Triangulation: To increase the validity and reliability of the findings, triangulation is employed, meaning that 

the results from the qualitative data (interviews and case studies) are cross verified with the quantitative survey 

data. This approach ensures that the conclusions drawn from the research are not biased by a single method or 

data source. 

 

3.4 Validation of Findings 

The findings of this study are validated through several methods: 

• Peer Review: The research methodology and preliminary findings are shared with experts in the field of water 

infrastructure planning for feedback and validation. This peer review process ensures that the research design is 

sound and that the findings are credible and relevant to the field. 

• Stakeholder Feedback: A summary of the research findings is shared with a select group of stakeholders who 

participated in the interviews or surveys. Their feedback helps validate the interpretations of the data and ensures 
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that the conclusions accurately reflect the perspectives and experiences of those involved in water infrastructure 

projects. 

• Cross-Case Comparison: The case study analysis is cross-checked by comparing the findings across different 

projects and geographical regions. This helps identify whether the factors influencing project planning are context-

specific or if there are universal patterns that can be applied across different settings. 

 

3.5 Limitations 

While this research methodology provides a comprehensive approach to understanding the factors affecting water 

infrastructure planning, certain limitations must be acknowledged: 

• Geographical Scope: While the case studies represent a broad range of regions, they do not cover all global 

contexts, particularly those in conflict zones or areas with extreme water scarcity. 

• Availability of Data: Access to certain project data may be limited, particularly in private sector projects or in 

regions where data collection practices are underdeveloped. 

• Subjectivity in Interviews: The insights from expert interviews may be subject to individual biases or limitations 

in perspective, which is why triangulation with other data sources is crucial. 

 

4. SAMPLE 

The California State Water Project (SWP) is one of the largest water supply systems in the world, initiated in 1960 

and operated by the California Department of Water Resources (DWR). It provides water to over 27 million 

people for urban and agricultural needs. The SWP consists of a network of reservoirs, aqueducts, and pumping 

stations designed to deliver water from Northern California to the south. Key components include over 700 miles 

of aqueducts and several major reservoirs, such as Oroville and San Luis Reservoirs. The project also generates 

hydroelectric power and plays a role in flood control and environmental protection. Planning was driven by water 

scarcity in Southern California and agricultural demands, along with political negotiations among various 

stakeholders. Environmental concerns were significant, leading to revisions to protect local ecosystems. The 

planning process required coordination with other water infrastructure systems, adding complexity. Challenges 

included geographical and engineering difficulties, public opposition, and legal battles that caused delays. Cost 

overruns were significant, with final costs rising to nearly $3 billion by completion. Funding came from state 

bonds, local contributions, and federal support, particularly for flood control. Revenue generation through water 

sales was crucial for financial sustainability, and the project faced challenges with fluctuating water demand. 

Technological innovations included powerful pumps and efficient aqueduct designs. Environmental technologies 

were integrated to protect aquatic ecosystems. The SWP has had a profound impact on California's economy and 

urban development, meeting water demands despite ongoing challenges. Issues related to climate change, drought,   

related to climate change, drought, and water quality remain a concern, highlighting the tension between water 

supply needs and environmental protection. 

 

5. PROCEDURE 

 The research began with identifying the primary factors that influence the planning and execution of water 

infrastructure projects. A thorough literature review and preliminary consultations with experts helped in 

categorizing these factors into five main areas: 

• Economic Factors – Funding availability, cost-benefit analysis, return on investment (ROI). 

• Environmental Factors – Climate change impacts, sustainability, ecological consequences. 

• Social and Community Factors – Public acceptance, displacement, stakeholder engagement. 

• Technical and Engineering Factors – Infrastructure design, technological innovations, maintenance. 

• Political and Governance Factors – Policy frameworks, regulatory approvals, institutional capacity. 

These factors were used as the foundation for further data collection and analysis. 

 To examine these factors in real-world contexts, three water infrastructure projects were selected as case studies, 

representing different geographical, economic, and socio-political conditions. The selection criteria included: 

• Diverse geographical locations (urban vs. rural areas). 

• Different levels of economic development (low-, middle-, and high-income countries). 

• Variations in project size and complexity (small-scale rural water supply vs. large-scale urban projects). 

The selected case studies provided comparative insights into how different factors influence water infrastructure 

planning in various settings. 

The collected data was analysed using qualitative and quantitative methods to identify trends and correlations 

between different factors. 
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 Interview transcripts and open-ended survey responses were analysed using thematic coding to identify 

recurring themes, including: 

• Policy and governance challenges (bureaucratic delays, unclear regulations). 

• Economic constraints (insufficient funding, cost overruns). 

• Environmental concerns (water scarcity, pollution risks). 

• Social resistance (community opposition, land acquisition issues). 

 Statistical tools such as SPSS and Excel were used to analyse survey data. Key techniques included: 

• Descriptive statistics to summarize response trends. 

• Correlation analysis to determine relationships between factors (e.g., how policy delays impact project costs). 

• Comparative analysis between different case studies. 

These analyses provided numerical evidence to support qualitative findings. 

 Based on the findings, actionable recommendations were developed to address the challenges identified in 

water infrastructure planning. Key recommendations included: 

1. Improving Policy and Governance – Streamlining approval processes and enhancing regulatory clarity. 

2. Enhancing Financial Strategies – Exploring innovative funding models such as public-private partnerships 

(PPPs). 

3. Integrating Sustainable Practices – Implementing eco-friendly technologies and water conservation measures. 

4. Strengthening Community Engagement – Ensuring stakeholder participation in project planning. 

5. Leveraging Technological Advancements – Utilizing smart water management systems and digital monitoring 

tools. 

These recommendations aimed to improve the planning and implementation of water infrastructure projects. 

 

6. RESULTS 

 
Figure 6.1: Factor Affecting Water Infrastructure Planning 

 

Figure 6.1: Factor Affecting Water Infrastructure Planning 

 

6.1 Economic Factors 

6.1.1 Funding and Investment Challenges 

• One of the most significant findings from the study is that funding constraints are a major barrier to successful 

water infrastructure planning. Survey results indicate that 72% of respondents identified insufficient funding as a 

critical issue. Case studies from developing nations showed that reliance on government funding and foreign aid 

often leads to project delays or cancellations when financial support is uncertain. 

• Additionally, public-private partnerships (PPPs) have emerged as a potential solution. Interviews with 

government officials highlighted successful cases where PPPs facilitated large-scale water infrastructure projects, 

reducing financial burdens on public agencies. However, private sector participation is often hindered by 

regulatory uncertainty and investment risks. 

 

6.1.2 Cost Overruns and Budget Management 

• Approximately 65% of surveyed project managers reported budget overruns due to unexpected costs related to 

land acquisition, labour, and material price fluctuations. Case studies from India and Brazil showed that inaccurate 

feasibility studies and poor financial planning often lead to budget increases of 20–30% beyond initial estimates. 

• To mitigate cost overruns, best practices include: 
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• Conducting detailed feasibility assessments before project initiation. 

• Implementing flexible budgeting models to account for inflation and unforeseen expenses. 

• Strengthening financial oversight mechanisms to prevent corruption and mismanagement. 

 

6.2 Environmental Factors 

6.2.1 Climate Change and Water Availability 

• Survey data revealed that 80% of engineers and planners consider climate change a significant factor affecting 

water infrastructure projects. Rising temperatures, erratic rainfall, and droughts have reduced available water 

sources, particularly in regions like sub-Saharan Africa and parts of India. 

• In one case study of a large reservoir project in India, planners faced severe difficulties due to fluctuating river 

flows caused by climate variability. This led to delays in project completion and increased costs due to the need 

for adaptive designs. 

 

6.2.2 Environmental Regulations and Sustainability 

• Strict environmental regulations were found to both support and hinder project planning. While policies ensure 

sustainable development, excessive bureaucratic processes often cause project delays. For example, in Brazil, a 

hydropower project was delayed for five years due to prolonged environmental impact assessments and legal 

challenges from conservation groups. 

• Best practices to balance development and sustainability include: 

• Integrating climate-resilient designs to accommodate variable water availability. 

• Using eco-friendly technologies, such as wastewater recycling and desalination. 

• Establishing fast-tracks approval mechanisms for projects meeting high environmental standards. 

 

6.3 Social and Community Factors 

6.3.1 Public Resistance and Community Engagement 

• Approximately 68% of government officials surveyed acknowledged that community opposition is a major 

challenge in water infrastructure planning. Many projects face resistance due to land acquisition concerns, 

displacement of local populations, and perceived inequalities in water distribution. 

• One case study from a dam construction project in India highlighted those public protests led to significant 

project delays. The local population opposed the project due to fears of displacement, lack of compensation, and 

potential loss of agricultural land. 

• Strategies to improve community acceptance include: 

• Conducting early-stage consultations to incorporate local concerns into planning. 

• Offering fair compensation for land acquisition. 

• Implementing transparent decision-making processes to build trust. 

 

6.3.2 Water Affordability and Accessibility 

• Survey results showed that 74% of residents in rural areas believe water infrastructure projects should focus on 

affordability and equitable distribution. Case studies from Africa and Latin America demonstrated that high 

operational costs often lead to increased water tariffs, making access difficult for lower-income communities. 

Recommended solutions include: 

• Government subsidies for low-income households to ensure equitable access. 

• Investing in low-cost water treatment technologies to reduce operational expenses. 

• Enhancing community-based water management models to promote local ownership. 

 

6.4 Technical and Engineering Factors 

6.4.1 Infrastructure Design and Aging Systems 

• Technical limitations were found to be a major hindrance in both new project planning and the maintenance of 

existing water infrastructure. A case study from Brazil revealed that 40% of urban water supply networks suffer 

from leaks and inefficiencies due to aging infrastructure. This leads to massive water losses, increasing the cost 

of water delivery. 

•  Survey data showed that 60% of engineers identified outdated technology and lack of skilled labour as key 

challenges in water infrastructure projects. 

Possible solutions include: 

• Upgrading existing infrastructure instead of solely investing in new projects. 

• Using smart water management technologies, such as IoT-based leakage detection. 

• Increasing training programs for engineers and technicians in water management. 
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6.4.2 Maintenance and Long-Term Sustainability 

• In many developing nations, water infrastructure projects fail within 10–15 years due to poor maintenance. For 

example, in a case study from rural India, 50% of installed hand pumps stopped functioning within five years due 

to lack of maintenance funding and spare parts. 

Best practices for long-term sustainability include: 

• Establishing dedicated maintenance funds within project budgets. 

• Implementing public-private partnerships to manage infrastructure upkeep. 

• Encouraging community-led maintenance programs for rural water systems. 

 

6.5 Political and Governance Factors 

• Bureaucratic Delays and Regulatory Approvals 

• Political instability and bureaucratic inefficiencies were identified as major obstacles to effective water 

infrastructure planning. Interviews with planners revealed that project approval processes take an average of 3–5 

years due to excessive regulatory red tape. 

• In one case study from Africa, a major water supply project was stalled for eight years due to shifting government 

policies and administrative delays. Similarly, survey data showed that 58% of respondents believe political 

interference negatively impacts project execution. 

Strategies to overcome bureaucratic delays include: 

• Streamlining permit approval processes through digital governance systems. 

• Reducing political interference by establishing independent water authorities. 

• Improving inter-agency coordination to accelerate decision-making. 

 

6.6 Corruption and Transparency Issues 

• Corruption was a recurring theme in both interviews and surveys. Nearly 40% of government officials admitted 

that bribery and favouritism affect project implementation. In some cases, contracts are awarded to politically 

connected firms rather than the most qualified companies. 

Anti-corruption measures include: 

• Implementing transparent bidding processes for project contracts. 

• Strengthening audit mechanisms to monitor fund allocation. 

• Encouraging citizen participation in governance to enhance accountability. 

 

Results Analysis 

Financial stability plays a crucial role in the success of water infrastructure projects, as inadequate funding often 

leads to delays, incomplete work, and poor-quality outcomes. This issue is particularly severe in developing 

countries, where governments rely heavily on public funds, international aid, and public-private partnerships 

(PPPs) to finance projects. Cost overruns, ranging from 20% to 30%, are a persistent challenge, further straining 

already limited resources. Addressing these financial constraints requires robust planning, flexible budgeting, and 

independent financial audits to ensure accountability and efficiency. Additionally, innovative investment 

mechanisms, such as green bonds, can provide alternative funding solutions to enhance financial sustainability. 

By implementing these strategies, water infrastructure projects can improve their financial resilience, reducing 

the risk of delays and ensuring long-term viability. 

 

7. CONCLUSION 

Water infrastructure planning is a multifaceted process influenced by economic, environmental, social, technical, 

and political factors. Financial constraints, cost overruns, and reliance on external funding often hinder project 

success, especially in developing nations. Climate change and environmental regulations present additional 

challenges, necessitating climate-resilient designs and sustainable practices. Social acceptance is crucial, as 

opposition due to land acquisition or inequitable water distribution can delay or derail projects, emphasizing the 

need for transparent community engagement. Technical limitations, such as outdated infrastructure and a lack of 

skilled labour, require investments in modern technologies and workforce training. Political interference, 

bureaucracy, and corruption further complicate planning, underscoring the importance of transparent governance 

and long-term policies. To improve water infrastructure development, financial strategies should be diversified 

with independent audits and flexible budgeting, while sustainability must be integrated through climate risk 

assessments and streamlined environmental regulations. Strengthening community participation, upgrading 

infrastructure, and ensuring ongoing maintenance are essential for long-term efficiency. Additionally, digital 

governance systems and anti-corruption measures can help mitigate political and bureaucratic inefficiencies. A 
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holistic, collaborative approach—bringing together governments, agencies, and private stakeholders—is essential 

to overcoming these challenges. By prioritizing early risk assessments and stakeholder engagement, water 

infrastructure projects can be more resilient, sustainable, and equitable, ensuring reliable water access for future 

generations. 

 

 

REFERENCES 

 

1. Aiyetan, A. O., & Das, D. K. (2021, April 23). Evaluation of the factors and strategies for Water 

Infrastructure Project Delivery in South Africa. MDPI. https://www.mdpi.com/2412-

3811/6/5/65 

2. (PDF) factors impact on choice of suitable water resource. (n.d.). 

https://www.researchgate.net/publication/376584149_Factors_Impact_on_Choice_of_Suita

ble_Water_Resource 

3. Author links open overlay panelCristóbal Ramos-Salgado, Highlights•Development of a 

comprehensive five-step infrastructure asset management framework.•Definition of short 

and long-term investment needs in water and wastewater networks.•Integration of 

innovative and relevant operational and convenience factors., & AbstractWater supply and 

sewer networks are critical infrastructures that provide a basic service to society. However. 

(2021, November 27). A comprehensive framework to efficiently plan short and long-term 

investments in water supply and Sewer Networks. Reliability Engineering & System Safety. 

https://www.sciencedirect.com/science/article/pii/S0951832021007262 

4. Israel Academy of Sciences and Humanities, Palestine Academy for Science and Technology, 

Society, R. S., & Jordan and National Academy of Sciences (US) Committee on Sustainable 

Water Supplies in the Middle East. (1999, January 1). Factors affecting patterns of water use. 

Water for the Future: The West Bank and Gaza Strip, Israel, and Jordan. 

https://www.ncbi.nlm.nih.gov/books/NBK230258/ 

5. Cross-sectional analysis of critical risk factors for PPP ... (n.d.). 

https://ascelibrary.org/doi/abs/10.1061/(ASCE)IS.1943-555X.0000214 

6. Ndungu, R. W. (1970, January 1). Factors influencing the completion time of water projects in 

Water Service Boards in Kenya: A case of Athi Water Services Board, Kiambu County. UoN 

Digital Repository Home. https://erepository.uonbi.ac.ke/handle/11295/73652 

7. Mathias, N. (1970, January 1). Factors affecting sustainability of water supply project in the 

rural areas in Tanzania: A case study of maswa district council. The Open University of 

Tanzania Institutional Repository. https://repository.out.ac.tz/4327/ 

8. Overview. World Bank. (n.d.). https://www.worldbank.org/en/topic/water/overview 

9. Global Water Security & Sanitation Partnership (GWSP). World Bank. (n.d.). 

https://www.worldbank.org/en/programs/global-water-security-sanitation-partnership 

10. Overview. World Bank. (n.d.). https://www.worldbank.org/en/topic/health/overview 

11. Water supply. World Bank. (n.d.). https://www.worldbank.org/en/topic/watersupply 

12. Welcome to umm institutional repository - umm institutional repository. (n.d.). 

https://eprints.umm.ac.id/ 

13. Darko, R. O., Odoi-Yorke, F., Abbey, A. A., Afutu, E., Owusu-Sekyere, J. D., Sam-Amoah, L. K., 

& Acheampong, L. (2024, September 27). A review of climate change impacts on irrigation 

https://pspac.info/index.php/dlbh/article/view/45
https://www.mdpi.com/2412-3811/6/5/65
https://www.mdpi.com/2412-3811/6/5/65
https://www.researchgate.net/publication/376584149_Factors_Impact_on_Choice_of_Suitable_Water_Resource
https://www.researchgate.net/publication/376584149_Factors_Impact_on_Choice_of_Suitable_Water_Resource
https://www.sciencedirect.com/science/article/pii/S0951832021007262
https://www.ncbi.nlm.nih.gov/books/NBK230258/
https://ascelibrary.org/doi/abs/10.1061/(ASCE)IS.1943-555X.0000214
https://erepository.uonbi.ac.ke/handle/11295/73652
https://repository.out.ac.tz/4327/
https://www.worldbank.org/en/topic/water/overview
https://www.worldbank.org/en/programs/global-water-security-sanitation-partnership
https://www.worldbank.org/en/topic/health/overview
https://www.worldbank.org/en/topic/watersupply
https://eprints.umm.ac.id/


 

年 2025 體積 53 問題 2  
9 DOI: 10.46121/pspc.53.2.1  

 

swater demand and supply - a detailed analysis of trends, evolution, and future research 

directions - water resources management. SpringerLink. 

https://link.springer.com/article/10.1007/s11269-024-03964-z 

14. Ndungu, R. W. (1970, January 1). Factors influencing the completion time of water projects in 

Water Service Boards in Kenya: A case of Athi Water Services Board, Kiambu County. UoN 

Digital Repository Home. https://erepository.uonbi.ac.ke/handle/11295/73652 

15. Influential factors in water planning for sustainable tourism ... (n.d.). 

https://www.tandfonline.com/doi/abs/ 

16. Unknown, U. (n.d.). Engineering design planning and development of water sources. In 

Unknown (pp. 6–110). https://mohua.gov.in/upload/uploadfiles/files/Part_A-Chapter-4-

Planning-and-Development-of-Water-Sources.pdf 

17. Aiyetan, A. O., & Das, D. K. (2021). Evaluation of the factors and strategies for water 

infrastructure project delivery in South Africa. Infrastructures, 6(5), 65. 

https://doi.org/10.3390/infrastructures6050065 

18. Money, A. & World Water Council. (2018). A TYPOLOGY OF WATER INFRASTRUCTURE 

PROJECTS. In OECD, Aquafed, & B. Guirkinger, WORLD WATER COUNCIL WHITE PAPER 

[Report]. 

https://www.worldwatercouncil.org/sites/default/files/Initiatives/FINANCING_WATER_INFR

ASTRUCTURE/WWC-Typology-of-Water-Infrastructure-Projects.pdf 

 

https://pspac.info/index.php/dlbh/article/view/45
https://link.springer.com/article/10.1007/s11269-024-03964-z
https://erepository.uonbi.ac.ke/handle/11295/73652
https://www.tandfonline.com/doi/abs/
https://mohua.gov.in/upload/uploadfiles/files/Part_A-Chapter-4-Planning-and-Development-of-Water-Sources.pdf
https://mohua.gov.in/upload/uploadfiles/files/Part_A-Chapter-4-Planning-and-Development-of-Water-Sources.pdf
https://doi.org/10.3390/infrastructures6050065

