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[bookmark: _Toc154647736][bookmark: _Toc154656268]ABSTRACT
This study explored how Public-Private Partnerships (PPPs) contribute to DAWASA's objectives in providing sustainable water and sanitation services. It examined the effects of financial injection, technological innovation, management strategies, and environmental approaches employed by PPPs. Data was collected through surveys and interviews using qualitative and quantitative methods. The study revealed that PPPs have a significant impact on funding water projects and have led to improvements in all four areas investigated. PPPs introduced better project management practices and technology, ensuring environmental sustainability and the preservation of water sources. Additionally, PPPs enabled sustainable access to water and sanitation services for residents in the designated area. However, the study identified shortcomings in DAWASA's operations, such as a significant number of residents in Dar es Salaam lacking connections to DAWASA services. Despite increasing efficiency, DAWASA struggled to keep pace with urbanization and population growth. The findings emphasized the value of PPPs as a financing and funding tool for public projects, especially in the water sector. The introduction of new technology and improved project management practices contribute to enhanced environmental sustainability and timely project completion. PPPs also contribute to achieving Sustainable Development Goals related to water and sanitation by ensuring access to safe and affordable services, promoting sustainable water use, and reducing environmental impact. Effective governance frameworks, clear roles and responsibilities, risk allocation, transparent procurement processes, and robust monitoring and evaluation mechanisms are essential for successful implementation of PPPs in providing sustainable water and sanitation services. Addressing the identified shortcomings is crucial to ensure equitable access to clean water and sanitation services for all citizens, regardless of location. In conclusion, PPPs play a vital role in helping DAWASA achieve its objectives and provide sustainable water and sanitation services. However, careful design and implementation of PPPs are necessary to maximize benefits and minimize risks. The study's findings can inform similar projects seeking to improve their outcomes.
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[bookmark: _Toc154647741][bookmark: _Toc154656272]INTRODUCTION
[bookmark: _Toc154656273]1.0   Overview
This chapter presents the background to the problem, statement of the problem, objectives of the study, research questions, and limitation of the study, delimitation of the study as well as the significance of the study, scope of the study, research assumption and the organization of the study.

[bookmark: _Toc18513838][bookmark: _Toc83124630][bookmark: _Toc154647742][bookmark: _Toc154656274]1.1    Background Information
The global Sustainable Development Goal number 6 commits countries to ensure the availability and sustainable management of clean water and sewerage services for all by 2030 (United Nations General Assembly, 2015). However, when considering issues related to water quality and quantity, the reality is often more disheartening (Nganyanyuka et al., 2014). In the United Republic of Tanzania (URT), citizens’ access to reliable water and sanitation services remains a challenge. Current trends indicate more pronounced deficiencies in rural areas. For instance, in Dar es Salaam, only 60% of the population has access to improved water sources.
As part of the Tanzania development agenda, water supply and sewerage have been earmarked as key interventions to foster human development and social transformation. This agenda is guided by various plans, including the Five-Year Development Plan (FYDP) 2016/17-2020/21. The FYDP emphasizes four main priority areas: 1. Fostering economic growth and industrialization. 2. Fostering human development and social transformation. 3. Improving the environment for business and enterprise development. 4. Strengthening implementation effectiveness.

The FYDP II envisages private sector as playing key role in mobilizing investments to drive the priority areas, thus, the Government should work hard to provide appropriate policy and regulatory framework to facilitate private sector participation in the development agenda. The Government of Tanzania for instance, through the Ministry of Water is implementing a 20-Year (2006 - 2025) Water Sector Development Programme (WSDP) which is among the government initiatives that aims at accelerating water supply and sewerage coverage in rural and urban areas (URT, 2006). The Water Sector Development Programme (WSDP) guides Tanzania’s water sector development. Currently in its second phase, the WSDP aims to enhance water resources management, provide universal access to clean water and sewerage services, and encourage private sector participation. Despite recognizing the importance of private sector involvement, its contribution remains uneven. The National Water Policy serves as a guide for implementing plans related to water resource management, access to water and sewerage services, and strengthening water sector institutions. Tanzania aims to accelerate progress toward WSDP II targets by 2020/2021 (MoW 2002). Additionally, there are global initiatives on water and sewerage services that align with the National Water Policy. The Development Vision 2025 also envisions achieving universal access to water supply and sewerage services, as well as ensuring sustainable water resources availability by 2025, among other goals (Makanda, Nzama, and Kanyerere 2022).

Sustainability of access to improved service levels of sewerage and water supply is vitally for human health and necessary for the people’s convenience and dignity, this comes to the contention that both community and service supplier know that water is fundamental to all forms of life and must be protected as a common resource, public good and human right (Hutton and Chase 2016). Water has been recognized as a human right in numerous international treaties and declarations, as well as by the UN Committee on Economic, Social and Cultural Rights in November 2002(UN-CESCR 1959), where the human right to water is essential for achieving other human rights and international development commitments in critical areas such as sustainable development and poverty eradication (Meier et al. 2014). In order to guarantee sustainability of service provisioning, the community is participating in contributing to the effort by paying for the service delivered; thus, if the service is not provided adequately, it is as good as violating human right. And however, if consumers default on payment for this service, water utilities will fail to run themselves and hence end up of total failure of such service provision.
Approach employed in this study aims to examine the role of public private partnership in the water and sewerage services and utilities enhancement at Dar es Salaam Water and Sewerage Authority (DAWASA). Stakeholders in the water sector, particularly donors, governments and researchers, disagree on the appropriate definition of access to water. The most frequently used definitions are aimed at comparing water access within and between countries in order to quantify the global status and progress of international interventions like the Millennium Development Goals (MDGs). The MDG goal aimed to, the proportion of the population without sustainable access to safe drinking water and basic sewerage (United Nations Department of Public Information, 2009).

Tanzanian urban population is growing rapidly and the progress of conventional public service provision has barely kept pace with rapid population growth and migration to urban areas. In that context, small-scale local actors have made up for the deficiencies in public service provision and have sometimes ended up accounting for most of water and sewerage service delivery. Utilities provisions are gradually increasing though, no matter what efforts made to cope with the rapid expansion of the urban settlements and achieve the set service coverage in all corners of the town, is for most utilities simply not a realistic target. 

[bookmark: _Toc18513839][bookmark: _Toc83124631][bookmark: _Toc154647743][bookmark: _Toc154656275]1.2   Statement of the Research Problem
Public Private Partnerships refer to a collaborative relationship between public and private entities that combine resources to achieve mutually beneficial goals, as noted by Witters, Marom, and Steinert in 2012. This partnership is commonly used as a strategy to meet public sector needs and goals. Although PPPs have been a long-standing concept globally, they were only adopted in Tanzania in November 2009. PPPs have played a significant role in promoting the sustainability of water supply projects worldwide, as seen in the Millennium Development Goal on Water and Sanitation, which aims to reduce the number of people without sustainable access to water and sanitation by half before 2015.

The Tanzanian government is making significant efforts to provide safe and sufficient water, as well as appropriate sewerage services, to all its citizens. To achieve this, the government has implemented a 20-year Water Sector Development Programme (WSDP) through the Ministry of Water. The WSDP is aimed at accelerating water supply and sewerage coverage in both rural and urban areas, with the implementation guided by the National Water Policy (NAWAPO), which covers various components of water resources management, improvement of water supply and sewerage coverage in both rural and urban areas, and water sector institutional strengthening. Various agencies, such as Local Government Authorities (LGAs), Basin Water Boards, and Water Supply and Sewerage Authorities (WSSAs), are involved in the implementation of the WSDP. The government has also introduced different payment models, including prepaid payment methods, to reduce non-payment of water and sewerage utility bills. 
The role of PPPs in enhancing the performance of service sectors has been widely associated with positive contributions to long-term sustainability. However, the assumptions underpinning this study are not based on optimism but on observable sector realities supported by empirical evidence. Recent data from DAWASA and EWURA (2024) indicate that despite rapid urbanization in Dar es Salaam, only about 75% of households are connected to the formal water network, leaving a significant proportion of residents reliant on alternative or informal sources. Furthermore, the World Bank (2021) reports that nearly 70% of Tanzania’s urban water utilities operate below cost-recovery levels, constraining their ability to finance system expansion, upgrade aging infrastructure, and improve operational performance. Against this backdrop, the assumption that PPPs can strengthen financial sustainability, foster technological innovation, and improve operational efficiency is justified by the persistent service gaps and the evident investment deficit. Incorporating these sector statistics ensures that the study’s assumptions are grounded in systemic realities rather than overly optimistic expectations. The study, therefore, aims to explore how public-private partnerships can enhance the sustainability of water and sewerage services, as well as financial sustainability, of the public water utilities.

[bookmark: _Toc18513840][bookmark: _Toc83124632][bookmark: _Toc154647744][bookmark: _Toc154656276]1.3   Research Objectives
1 [bookmark: _Toc520736529][bookmark: _Toc18513841][bookmark: _Toc83124633][bookmark: _Toc154647745]
1.1 
1.2 
1.3 
[bookmark: _Toc154656277]General Objective
To examine the role of Public Private Partnership for Sustainable Water and Sanitation Services at DAWASA.

[bookmark: _Toc520736530][bookmark: _Toc18513842][bookmark: _Toc83124634][bookmark: _Toc154647746][bookmark: _Toc154656278]Specific Objectives
i. The aim is to evaluate the utilization of technology in conjunction with PPPs to improve the sustainability of water and sanitation services at DAWASA
ii. The objective is to examine the impact of PPPs on financing water projects and how this contributes to the enhancement of sustainable water and sanitation services at DAWASA.
iii. To explore the management strategies employed by PPPs in improving the sustainability of water and sanitation services at DAWASA.
iv. To Explore strategies employed by PPP in ensuring water projects are environmentally sustainable 

[bookmark: _Toc520736531][bookmark: _Toc18513843][bookmark: _Toc83124635][bookmark: _Toc154647747][bookmark: _Toc154656279]Research Questions
In relation to the objectives of the study, the following research questions guided the study: -
i. [bookmark: _Toc520736532][bookmark: _Toc18513844][bookmark: _Toc83124636]What are the effects of technology used by PPP in enhancing sustainable water and sanitation services at DAWASA?
ii. What are the PPP financing roles in enhancing sustainable water and sanitation services at DAWASA?
iii. What are the Management techniques used by PPP in enhancing sustainable water and sanitation services at DAWASA?
iv. What is the Influence of PPP in ensuring water project are Environmental suitable?  

[bookmark: _Toc520736533][bookmark: _Toc18513845][bookmark: _Toc83124637][bookmark: _Toc154647748][bookmark: _Toc154656280]1.4    Significance of the Study
The aim of this research is to provide valuable insights to the government and other public and private sector entities on the benefits of Public-Private-Partnerships (PPP) and how collaboration between the two parties can create synergy. The significance of this study can be highlighted into three aspects.
On government side, the findings can assist the government in delivering services to the people by accessing technical and financial resources that the government may not be able to provide on its own without affecting service delivery in other basic areas. 
Regarding private sectors, this study can also be significant to state corporations, contractors, financial institutions and other stakeholders in the construction industry, as it can highlight the factors that affect the performance of PPPs in the water and sanitation sector and recommend measures to mitigate these constraints. The information gathered in this study can guide decision-making for parties involved in PPPs and serve as a policy justification for formulating policies on PPP arrangements to avoid legal disputes. 
[bookmark: _Toc473655027]On academic side, this study can serve as a reference for the future research topics and promote PPPs in the future. The findings of this study can be important to scholars in the field of PPPs, helping to expand the knowledge base on the subject.
Additionally, This study goes beyond academic inquiry by providing practical insights for policy and operational improvement. The findings are expected to guide policy makers in strengthening PPP regulatory frameworks and clarifying private sector participation models in water utilities. For DAWASA, the results will offer evidence-based strategies for improving financing mechanisms, technology adoption, and management structures required for sustainable service delivery. Likewise, private investors and development partners may apply the study insights to structure PPP contracts that ensure equitable risk sharing, accountability, and improved service outcomes. The study therefore has direct implications for national water sector reforms, PPP implementation guidelines, and strategic decisions aimed at achieving SDG 6 and Tanzania's Water Sector Development Programme objectives. 
[bookmark: _Toc154647749][bookmark: _Toc154656281]1.5   Scope of the Study
The study examined the role of Public Private Partnership in sustainable water and sanitation services: The scope was within Dar es salaam Water and Sewerage Authority. The study was carried out within a period of ten months.
[bookmark: _Toc154647750][bookmark: _Toc154656282]1.6   Research Assumptions
[bookmark: _Toc424899350][bookmark: _Toc473655028]his study is guided by several premises, which are informed by the preliminary literature review and the context of the study
Premise of PPP Relevance: Public-Private Partnerships are considered a potential mechanism for enhancing the sustainability of water supply projects in Tanzania, as suggested by their adoption in national policy frameworks like the WSDP (URT, 2006). This study seeks to test the validity and effectiveness of this approach in the DAWASA context.
Premise of Private Sector Capacity: The private sector possesses specific expertise in finance, technology, and management that could address identified gaps in public utility service delivery. The research aims to investigate the extent to which these capacities are effectively utilized within the existing PPP model.
Premise of Participant Understanding: The study assumes that the selected participants (managers, staff, customers) possess a sufficient understanding of water services and PPPs to provide meaningful data. The sampling and instrument design were tailored to ensure this, for instance, by purposively selecting DAWASA staff and using clear, targeted questions for customers.
Methodological Premises: The study operates on standard methodological assumptions, including that the sampling method provides a representative perspective of the population under study, and that the data collection instruments are reliable and valid measures of the constructs being investigated, as supported by the pilot testing and reliability statistics presented in Chapter Three.
[bookmark: _Toc154647751][bookmark: _Toc154656283]1.7   Organization of the Study
[bookmark: _Toc154647752]This study consists of six chapters that provide a comprehensive examination of public-private partnerships (PPP) in the water supply sector. Chapter one introduces the study, covering the background, significance, problem statement, purpose, objectives, research questions, assumptions, limitations, delimitations, and key definitions. Chapter two conducts a thorough literature review on PPP concepts, the model in the water supply sector, funding and sustainability, technological innovation, environmental risk, economic diversification, project sustainability, theoretical and conceptual frameworks, knowledge gaps, and provides a summary. Chapter three presents the research design, including the introduction, target population, sample size and sampling procedures, research instruments, pilot testing, validity, reliability, data collection, ethical considerations, and variable operationalization. Chapter four discusses the research findings and their interpretation based on the study objectives, presenting, discussing, and interpreting data for each objective. Chapter five summarizes the research findings, practical implications, conclusion, and recommendations. This chapter includes a qualitative analysis summary, a quantitative analysis discussion, and a synthesis of the results from both approaches. The chapter addresses the research questions focusing on the impact of PPP in financing water projects and the effect of PPP management in water projects. Finally, chapter six presents the conclusions drawn from the research findings and offers practical recommendations for policymakers and stakeholders involved in PPP water projects.

[bookmark: _Toc154656284]CHAPTER TWO
[bookmark: _Toc154656285]LITERATURE REVIEW
[bookmark: _Toc154647753][bookmark: _Toc154656286]2.1   Overview
This chapter explores various aspects of the sustainability of public-private partnerships for water supply projects. These include the definition and model of public-private partnerships in water supply, funding and technological innovation for sustainability, managing environmental risk, economic diversification, theoretical and conceptual frameworks, and a summary of the literature review.
[bookmark: _Toc154647754][bookmark: _Toc154656287]2.2   The Concept of Public Private Partnerships (PPPs)
The concept of public-private partnerships has been interpreted differently by various scholars. Some view it as a new governance tool to replace traditional contracting methods for public services, while others see it as a modernized approach to involving private organizations in public service delivery. Some use the terms "contracting" and "public-private partnerships" interchangeably. The two main schools of thought on PPPs are those who view it as an institutional and financial arrangement that combines the strengths of both the public and private sectors, and those who see it as a language game. The former argues that combining the effectiveness of state bureaucracy with the efficiency of the private sector will improve the quality of public services and products by applying market principles. (Obosi 2017) leads the group of scholars who consider public-private partnerships as an institutional and financial arrangement. According to this perspective, the public and private sectors possess specific strengths that can be combined to deliver superior products and services. This standpoint suggests that combining the efficiency of the private sector with the effectiveness of state bureaucracy through the application of market principles will enhance the quality of public goods and services. According to van Ham and(Ham and Koppenjan 2001), who are experts in public management, a public-private partnership (PPP) is a form of durable cooperation between public and private actors where they jointly create products and services, share risks, costs, and resources associated with those products. However, other scholars such as  (Warsen et al. 2018)and Teismann and Klijn (2002) argue that the language of PPPs is intended to conceal other strategies and purposes.

Nonetheless, a study conducted on the US government at all levels found some limitations of public-private partnerships. The US government has been moving away from grand central planning schemes and toward market-oriented solutions. As a result, public-private partnerships have become increasingly prevalent. Advocates of these arrangements claim that many of the problems associated with government institutions, such as information and transaction costs, can be mitigated by sharing responsibilities for construction, maintenance, and operation with profit-driven private firms. In cases where the status quo involves a government monopoly, PPPs are generally regarded as preferable (Scribner 2011).

Likewise, PPPs have a downside where they can lead to rent-seeking behavior and improper collusion between political actors and preferred firms or industries, which is detrimental to taxpayers and the economy as a whole. This distortion can influence critical investment decisions, and these corrupt deals can delegitimize privatization efforts and commercial infrastructure investments. Furthermore, when errors occur in the public sector component, private parties are often held accountable. According to a study by the Indian government, some 24/7 water supply projects failed during the later stages of their implementation, regardless of whether they were funded through PPPs or by the government(Tawalare and Balu 2016). The study aimed to evaluate the project's performance against different risks by adopting a case study research methodology and identifying various water supply project risks via a literature review.

[bookmark: _Toc154647755][bookmark: _Toc154656288]2.3   Theoretical Framework
This study will utilize three specific theoretical frameworks to investigate the role of public-private partnerships (PPPs) in water development. Transaction Cost Theory, Principal-Agent Theory, and Collaborative Governance Theory have been selected to provide a comprehensive understanding of the motivations and incentives behind PPPs, and to evaluate their effectiveness in delivering water-related services.

2 [bookmark: _Toc154647756]
2.1 
2.2 
2.3 
[bookmark: _Toc154656289]Transaction Cost Theory
Transaction cost theory is an economic theory that explains the costs involved in making economic transactions in a market economy. It suggests that transaction costs are the costs incurred when individuals or firms exchange goods or services, and these costs can arise due to factors such as search and information costs, bargaining costs, and enforcement costs. The theory states that these transaction costs can be reduced by creating alternative modes of economic coordination, such as vertical integration or the creation of contracts. By minimizing transaction costs, firms can increase their efficiency and profitability.

Ronald Coase introduced the concept of transaction cost in his paper "The Nature of the Firm" in 1937 (Williamson 2010). According to Williamson, the consideration of transaction cost is similar to opening Pandora's box as it exists everywhere. Although the PPP project model is distinct from the principle of vertical integration in firms, the PPP project, as per the theory of Coase and Williamson, can be perceived as a result by examining the transaction cost from a fresh angle. According to the Coase theory, the government can be compared to a firm, while the private sector represents the market. To reduce investment and transfer risks, governments often use PPPs. This approach can also indirectly lower the transaction cost. However, all partners involved in the PPP project, not just the government, will face transaction costs during the tendering phase, which should be considered. (Sobiech-Grabka, 2018). Furthermore, in fact, PPPs project is not once-for-all deal because, in the whole life cycle of a PPPs project, there are many phases that may produce potential transaction cost. Hence, the transaction cost will run through the whole project life cycle for both public and private sectors. Some measures can reduce transaction cost and others, on the contrary, may lead to a raise.

[bookmark: _Toc154647757][bookmark: _Toc154656290]Principal-Agent Theory
Principal-Agent Theory (PAT) has been widely applied to Public-Private Partnership (PPP) research, particularly in the analysis of contractual relationships and the design of incentive structures (Shrestha et al. 2019; Ma et al. 2019).The theory assumes that one party, the principal, delegates a task to another party, the agent, who has more knowledge and expertise in a certain area. However, the agent may have incentives that are misaligned with those of the principal, leading to potential conflicts and inefficient outcomes. The goal of PAT is to design incentive mechanisms that align the interests of the agent with those of the principal, in order to achieve optimal outcomes for both parties (Eisenhardt, K. M. (1989). 14(1) 1989).

In the context of PPP, PAT provides insights into the design and management of contractual relationships between the public and private sectors, particularly in infrastructure projects (odge, G.A., Greve 2010). In PPPs, the government is the principal and the private sector is the agent. The private sector is responsible for designing, constructing, financing, and sometimes operating and maintaining infrastructure projects on behalf of the government. However, the private sector may have incentives that are misaligned with those of the government, which can result in incomplete or inefficient outcomes. The application of PAT in PPP research has been extensive, covering various aspects of PPP projects, including risk allocation, performance measurement, monitoring, and accountability (Kumaraswamy, M. M., & Zhang, n.d.). The theory has been used to analyze the allocation of risk between the public and private sectors in PPP projects. Since the private sector is more knowledgeable and experienced in certain areas, such as construction and operation, it may be better equipped to manage certain risks. However, the government may have a greater capacity to manage certain risks, such as political and economic risks. PAT suggests that the risk allocation in PPP projects should be designed to align the incentives of both parties, so that risks are allocated to the party that is best equipped to manage them. PAT has also been applied to the measurement and monitoring of performance in PPP projects. Since the private sector is responsible for delivering the project, it is important to design performance measures that are aligned with the objectives of the government. The theory suggests that the performance measures should be designed to incentivize the private sector to achieve the objectives of the government, while also ensuring that the government has the ability to monitor and enforce the performance measures.

In addition, PAT has been used to analyze the accountability of the private sector in PPP projects. Since the private sector is responsible for delivering the project, it is important to ensure that it is held accountable for its performance. The theory suggests that the private sector should be held accountable through the use of performance measures and contractual penalties, which incentivize the private sector to perform in a manner that aligns with the interests of the government.

[bookmark: _Toc154647758][bookmark: _Toc154656291]Collaborative Governance Theory
Collaborative governance theory has been increasingly used to analyze public policy development and implementation, particularly in the context of water projects. This review summarizes the key concepts and contributions of collaborative governance theory, with a focus on its application to water management. We draw from a range of scholarly sources, including journal articles, books, and reports, to provide a comprehensive overview of the theory and its implications for public policy in the water sector.

Collaborative governance theory emphasizes the importance of building partnerships and networks among diverse stakeholders in the development and implementation of public policy. According to (Ansell, C., & Gash 2008), collaborative governance involves "a process of joint problem-solving among a wide range of actors who may have different interests, values, and perspectives." By bringing together actors from government, civil society, and the private sector, collaborative governance can help to develop more inclusive and effective policy solutions.

In the context of water projects, collaborative governance has been used to address a range of challenges, including water scarcity, water pollution, and ecosystem degradation. For example, a study by (Meek, J., Nyiraneza, J., Zaidi, F., & Pahl-Wostl 2008) , explored the use of collaborative governance to promote sustainable water management in the Western United States. The authors identified a range of key success factors for collaborative water governance, including the presence of a shared vision, strong leadership, and effective communication.

Trust and social capital are also important themes in collaborative governance theory. Trust is seen as a key factor in building effective partnerships and networks, and is often developed through ongoing dialogue and collaboration (Kenis, P., & Schneider 1999). Social capital, which refers to the network of relationships and norms that facilitate cooperation and collaboration, has been shown to be important in the development of sustainable water management solutions (Knickel, K., & Renting 2000). Finally, collaborative governance theory emphasizes the importance of adaptive governance in the face of uncertainty and change. Adaptive governance involves ongoing learning and adjustment in response to new information or changing circumstances ((Folke, C., Hahn, T., Olsson, P., & Norberg 2005). In the context of water management, adaptive governance can help to promote more resilient and sustainable policy solutions.

[bookmark: _Toc154647759][bookmark: _Toc154656292]Public Private Partnership Model on Sustainability of Water Supply Projects
Numerous studies have shown that the private sector is more efficient in managing construction, service provision, and asset upkeep. In comparison to government-managed construction, which commonly goes over budget and is behind schedule because the contract price is not adjusted for cost fluctuations, PPPs were shown to be able to cut down on construction time and cost overruns. Private parties must first generate more cautious and conservative cost estimates since they are paid based on completing the project on time and under budget. Through the involvement of the private party, PPPs have in certain instances significantly increased the efficiency of urban water utilities. This has reduced water losses, improved staff productivity, and enhanced service coverage and daily hours. Because of limited capacity and lack of management incentives, government entities frequently provide subpar service delivery. Additionally, some types of PPPs offer direct compensation for enhanced utility service quality via performance-based contracts.
The cases selected from EU Member States and Candidate Countries, including Germany, Romania, and the United Kingdom, represent a common global trend in the use of PPP models in the water sector, according to (Ham and Koppenjan 2001). Among the international examples, a specific group of cases was chosen to demonstrate various PPP models and the impact of Commission co-financing. These cases show the differences between the privatization process, PPP project development, and long-term markets for water assets and operating rights, as well as the ability of Commission co-financing to enhance operational efficiency and fairness of PPP agreements by promoting an equitable distribution of costs and benefits through standards and market regulation mechanisms, as explained by(Hodge, n.d.). According to (Slavov 2014)PPPs are effective in leveraging private sector expertise and innovative technologies in complex projects. They can also speed up project completion, create operational efficiencies, and do not necessarily compromise environmental, service quality, or social and employment concerns. The report further concludes that privatization and PPPs have different principles, particularly in the water sector and in new Member States. Many Candidate Countries initially privatize assets before embarking on PPPs to attract investment and knowledge, which raises concerns about asset transfer and accounting in subsequent PPP projects. It is expected that the State would initially retain control over fixed assets to maintain some control over public services.
The success of PPP projects largely depends on the extent of risk transfer involved. In particular, in environmental projects, there is a combination of criteria to consider, such as standards, liabilities, service and quality provision targets, and the need to establish full user charges in many countries. This increases revenue risk and necessitates a suitable approach to structuring the agreement and the commitment of all parties to the project's sustainability. However, the availability of data enables the public to scrutinize the project's performance against the set targets, and hence exert pressure on user charges if the performance is unsatisfactory. Such "consumer pressure" serves as an extra incentive for delivering better value for money (Nedumaran, 2009).
A study conducted in South Africa examined the use of public-private partnership (PPP) models in water supply, which led to the establishment of the Siza Water Company. The initial institution that initiated the PPP process was the Borough of Dolphin Coast, a local authority created after municipal restructuring processes (Nokulunga, Didi, and Clinton 2017). Later, the government developed regulations that provided frameworks for contracts between water service authorities and providers as defined in the Water Services Act of 1997. These regulations provided specific guidelines for various water service delivery arrangements, ranging from public to fully privatized, although it is worth noting that the Dolphin Coast concession was conceptualized and implemented before these regulations were finalized (Zamani, 2000).

[bookmark: _Toc154647760][bookmark: _Toc154656293]2.4    Empirical Literature Review
2.4 [bookmark: _Toc154647761]
[bookmark: _Toc154656294]Investing in and Maintaining Water Supply Projects.
According to (TAUTÉ 2019), water supply and sanitation projects rely on three types of capital, including natural capital (water), infrastructure capital, and effective management of human and financial capital, all of which must be sustained to achieve sustainability. The following section summarizes previous research on the funding and sustainability of water supply.

To explore the factors that impact rural water sustainability, (Boncinelli et al. 2015)conducted a descriptive survey design covering 42 villages in rural communities in the United Kingdom. The results revealed that rural community water supply requires a capital contribution from users, either in-kind (local labor and materials) or in cash (around 5% of the capital cost). However, this is seldom recovered, and improved services are usually provided as a gift from the government, NGO, or private organization, with some community participation in construction. Practitioners disagree on whether user cash contributions to capital costs help to strengthen community ownership of rural water supply systems and thus contribute to sustainability (Dappe and Basnyat, 2013). However, there are cases in which cash contributions to capital costs are raised but then reserved for the water supply, for example, by putting them into an operation and maintenance account on behalf of the community. This approach directly benefits the users. The only rural water supply approach in which users pay the full capital costs of new or upgraded water points is "self-supply" (Roehrich, Lewis, and George 2014). 
Leigland (2018) conducted a study on public-private partnerships in developing countries in Africa, and found that these partnerships have been implemented on a smaller scale compared to developed countries. According to (Briceño-Garmendia, Smits, and Foster 2009) Sub-Saharan Africa receives a small share of private funds that are designated for foreign investment in infrastructure through PPPs. This is largely due to difficulties in accessing project finance, which is mainly caused by the low creditworthiness of most African countries, the limitations of local financial markets, and the unfavorable risk profiles typical of infrastructure projects. (Leigland 2006) suggest that in order for the region to attract more private foreign currency funding for infrastructure, there is a need to reduce foreign exchange risks.

According to Alexander (2008), the International Finance Corporation (IFC), the private sector arm of the World Bank Group, supports public-private partnerships (PPPs) in Africa through the Sustainable Infrastructure Action Plan (SIAP). (Schalk and Curşeu 2010) highlight the importance of cooperation in an organization where decisions are made and implemented jointly, but the economic aspect of the PPP model cannot be ignored because it involves substantial financing from both the public and private sectors in PPP projects.

Public-private partnerships, including infrastructure financing, were introduced in South Africa in 2000 (Russell & Bvuma, 2001), following the implementation of reforms aimed at new public management, such as the enactment of the Public Finance Management Act of 2000, which guides PPP contracting, implementation, and evaluation (PPP Unit, 2003). Their model indicates that value for money is only achieved if all relevant risks are transferred to the private sector. The experiences of PPPs in the country demonstrate the need for an effective, affordable, and value-for-money regulatory framework. The PPP Unit (2003) also suggests that procedural certainty, technical assistance, and political goodwill can boost infrastructure projects. Ultimately, the development of capital markets could increase access to private debt finance for facilitating PPPs (Collier, 2014). Water Aid conducted a study in central Tanzania to investigate the reasons why public distribution points had low functionality rates, as revealed by a water point survey showing only 45% functionality rates. Despite the use of strategies and technologies to increase sustainability, low functionality rates are a problem worldwide. The study used purposive survey method, and covered 38 villages across six districts in Dodoma and Singida regions to gather quantitative and qualitative data on technological, management, demand and socio-economic aspects. The main objective of the study was to determine the impact of funding on the sustainability of water distribution points. (Chijoriga, 2014; Mays, 2007).
The research revealed that inadequate financial management was the key factor contributing to non-functionality. Therefore, the report delves into the specifics of financial management. Most villages had poor revenue collection, but the situation improved when a private operator was introduced. The report stresses the need for pricing that ensures full cost-recovery, which is a feasible goal. It recommends simple management structures, with flat-rate contributions and a bond that penalizes non-performance included in the private operator's contract. Currently, there is no regulation at the village level, and this function could be effectively performed by district WAMMA teams. The report finds that the continued use of alternative water sources undermines cost recovery but also highlights the importance given by users to water quality. The report challenges the conventional notions of ownership and participation, calling for a reassessment of the roles of implementing agencies and donors in ensuring sustainability.

According to (Mfinanga, Kaswamila, and Mfinanga 2014), unclear accountability records in community water systems can lead to doubts among community members and reduce their willingness to contribute. When projects cannot generate enough revenue from beneficiaries, they may become unsustainable due to insufficient funds for repairs and maintenance. Additionally, misappropriation of funds collected due to low professionalism or lack of financial skills can lead to poor maintenance and contribute to the lack of sustainability (Majid et al. 2014). (Mutonga 2015)conducted a study to investigate factors influencing the sustainability of donor-funded community water projects in Kitui central constituency, Kitui County, Kenya. The study revealed that financial records of such projects are often not audited, and lack of financial skills, illiteracy, and poor record-keeping can also hinder sustainability. According to (Musyoka ,2003), community financial management has a strong positive correlation (r=0.76) with sustainability of donor-funded community water supply projects.
[bookmark: _Toc154647762][bookmark: _Toc154656295] Technological Innovation and Sustainability of Water Supply Projects
[bookmark: _GoBack]Water technologies that fail to align with user requirements, are incorrectly set up, or present difficulties in maintenance and repair, can significantly impede sustainability efforts. For example, a study by Water Aid in Zambia pinpointed the swift deterioration of hand pump rising mains as an obstacle to maintaining sustainable water supplies for communities. (Abrams 1999). While gravity water supply systems were anticipated to offer sustainable services, they have not consistently met this expectation. This segment reviews previous research on technology’s role in the sustainability of water supplies. A study in India involving 256 village water users revealed that nearly one-third of the country’s hand pumps in rural areas are either nonfunctional or require repairs. To address this, the Indian government stimulated demand for private firms to manufacture hand pumps and components. Additionally, it provided training for engineers and mechanics to operate and mend these technologies locally, aiming to improve community ownership and the enduring success of water initiatives (Stanford 2004). However, the hand pump program, which was mostly publicly funded, was a significant success, as access to safe water increased from less than 10 percent to 31 percent (Commonwealth Secretariat, 2013). NGOs have utilized technologies and pumps that require village level operation and maintenance (VLOM), which led to an achievement in Ghana. A study was conducted in Ghana to identify factors that contribute to the non-functioning of boreholes. The study used survey research design and a sample size of 96 boreholes. The study revealed that factors such as extreme low yields, lack of access to spare parts, and inability to raise funds to acquire spare parts are responsible for the non-functioning of boreholes. To sustain access to potable water, access to spare parts should be improved(Gent 2017). Additionally, obsolete hand pumps need to be replaced with modern ones to ensure easy access to spare parts in case of breakdowns. Study findings also indicated that the technology used in water supply projects should be easy to operate and spare parts should be readily available to ensure the sustainability of the water systems.

A case study was conducted in the Koro region of Mali, West Africa to investigate factors affecting the sustainability of water supply infrastructure. The study employed a case study research design and used a sample size of 108 water infrastructure. According to (Gleitsmann, Kroma, and Steenhuis 2007), the sustainability of different types of water supply infrastructure is dependent on how well the technology used meets the needs of the local community and the community's ability to maintain and repair it over time. However, in the Koro region, most manual hand pumps are non-functional, so it is crucial to take steps to improve the situation. Previous development projects have focused on addressing the limited availability of spare parts, the absence of trained technicians at the local level, and the limited role of women in pump management schemes (Deephouse, 2006). These factors have an impact on the ownership of water projects by the beneficiary community (Mwakila, 2008). Numerous studies and reports have highlighted the effect of technology choice on the sustainability of water supplies (Bredero, 2003). Professionals in the sector have used different terms to describe affordable and simple technologies that can be adapted to local conditions and maintained by communities, such as "appropriate."
The sustainability of water technologies is influenced by various factors, including the community's ability to maintain and repair the infrastructure over time. Professionals in the sector have used different terms to describe affordable and simple technologies that can be adapted to local conditions and maintained by communities. These terms include appropriate technology, progressive technology, village level operation and maintenance (VLOM) technology, and self-help technology. Projects must select appropriate technology and integrate operation and maintenance into project development from the outset to ensure sustainability. Hardware, such as pumps, pipes, and spare parts, are sourced and procured by various stakeholders, and the quality of hardware must be assured to enhance sustainability. The community needs to be trained on how to use and maintain the facilities, as external institutions may not always be available in case of breakdowns. Project managers should ensure that there is funding to support long-term solutions, and the technologies used should be cost-effective and easy to maintain and repair.

Paraphrase Cost-effective technology will make it easier for CMs to do repairs and maintenance, which will increase the project's sustainability. Njonjo and Lane underline that a large number of hand pump producers will continue to saturate this region with out-of-date equipment if there is no government strategy to limit the variety of hand pumps in the East African region(Njonjo & Lane, n.d.). They continue by saying that this will raise operating costs going forward, which will only make the issue worse (Trujillo, 2006). According to evaluations of the effectiveness of water systems across a number of nations, communities where households could make knowledgeable decisions about the kind of system and degree of service, they needed had much higher performance (Katz and Sara, 2007). The choice of technology, complexity of the technology, the system's technical ability to meet demand and deliver the desired level of service, the technical skills necessary to operate and maintainin the system, the availability, accessibility, and cost of spare parts, and the overall cost of OandM are among the technical factors suggested to contribute to the sustainability of services (Kiparsky et al. 2013).

[bookmark: _Toc154647763][bookmark: _Toc154656296] Funding and Sustainability of Water Supply Projects
This section is about past research on how to finance and maintain water supply projects in a sustainable manner. Such projects require three types of resources: natural resources such as water, physical infrastructure, and efficient management of financial and human resources. All three types of resources must be effectively sustained to achieve long-term sustainability, as explained by(Hodgkin 2004).

A research descriptive survey involving 42 villages in rural areas was carried out in the United Kingdom to investigate the factors influencing the sustainability of rural water supplies. The results showed that rural community water delivery required a capital contribution from the consumers, either in-kind (labor and local materials) or, if in cash, in the neighborhood of 5% of the capital cost (Biller and Andres,2014). It is uncommon for user cash contributions to fully cover the cost of improving water supply services in rural areas. As a result, the government or NGOs often provide financial assistance, though the community may contribute to the construction process. There is a difference of opinion among experts as to whether requiring user contributions to capital costs helps to promote community ownership of the water supply system, and therefore contributes to long-term sustainability. Dappe and Basnyat conducted research on this issue in 2013. However, in some cases, a cash contribution may be raised and allocated to a specific fund, such as an operation and maintenance account, on behalf of the community. This ensures that the community benefits directly from the contribution. The only approach in which users pay the full capital cost of new or upgraded water sources in rural areas is known as "self-supply," according to Barlow and Köberle-Gaiser in 2008.Regionally, public-private partnerships have been adopted at a lower rate than in wealthy countries, according to a study in developing African nations. Sub-Saharan Africa only obtains a small portion of private funds intended for foreign PPP investment in infrastructure, according to Sheppard et al2007.'s study (BriceoGarmendia, 2007). 

They assert that this might be a result of the challenges in obtaining project financing, which are primarily brought on by the poor creditworthiness of the majority of African nations, the constraints of regional financial markets, and the unfavorable risk profiles typical of infrastructure projects. They also suggest that the region's capacity to lower foreign exchange risks will play a role in its ability to draw more private foreign currency finance for infrastructure. According to Alexander in 2008, the International Finance Corporation (IFC), which is the private sector arm of the World Bank (WB) Group, supports public-private partnerships (PPPs) in Africa through the Sustainable Infrastructure Action Plan (SIAP). Vidigni in 2002 emphasized the importance of cooperation among stakeholders in an organization where decisions are made and implemented collaboratively. However, it is important to acknowledge the financial aspect of the PPP model, as it requires significant investment from both the public and private sectors in PPP projects.

In 2000, South Africa introduced public-private partnerships (PPPs) in all sectors, including infrastructure financing, according to Russell and Bvuma in 2001. This move came after implementing reforms aimed at improving public management, including passing the Public Finance Management Act of 2000 to govern PPP contracting, implementation, and evaluation, as indicated by the PPP Unit in 2003. According to their model, transferring all relevant risks to the private sector is necessary to achieve value for money. Lessons learned from the PPP experience in South Africa suggest that an effective, affordable, and value-for-money regulatory framework is essential. The PPP Unit also notes that procedural certainty, technical support, and political goodwill can enhance infrastructure projects. Finally, Collier in 2014 suggests that developing capital markets can improve access to private debt financing, which would facilitate PPPs.

Grigg, et al (2018) in their study on financing integration of urban water systems from service provision to resource management, using empirical evidence from case studies they identified building blocks (siting, access, sharing and mitigation/adaptation) which work over different scales and through social learning they explored potential effective and novel mechanisms that would influence and trigger PPP in the urban water system. This study was conducted in USA, it is yet unknown whether the findings are applicable here in Tanzania, so this gap need to be addressed. This study used empirical evidence from case studies there is a need to use different methodology in enhancing PPP in the water and sewerage service delivery. 

Sheppard & Beck (2018) in the study on examining the reasons for Ireland’s interest in public–private partnerships, where they considered three explanations: coercive adoption (implementing by force PPP); voluntary adoption (implementing PPP voluntarily) and institutional isomorphism (promoting public sector organizations in attaining institutional legitimacy in implementing PPP). Using exploratory interviews and document analysis the study revealed that coercive adoption was more dominant though this face challenges of sustainability issues unless institutional capacity building and voluntary adoption are strengthened. This research based on the reasons for adopting PPP and they tried to focus on sustainability issues but did not put into practice on financing strategies, there a need therefore for another study focusing on financial issues in the provision of water services. Furthermore, the study were not focused but rather considered PPP on various sectors such as: education, transport, housing and water/wastewater, for the validity of the findings there is a need for an independent study focusing on water and sewerage services. Additionally the study was conducted in the UK, which is among the developed countries; there is a need to validate the findings in the developing countries.
Mutandwa (2014) in the study on the analysis of the potential use of Public Private Partnerships (PPPs) in water infrastructural development in Zimbabwe, using Harare City Council as a case study and adopting key informant interviews and documentary review, revealed that Zimbabwe did not have the preconditions necessary for successful implementation of PPPs due to challenges such as lack of political will; lack of legal and institutional framework and unconducive socio-economic environment. This research was based on the use of the existing PPP Models as an approach to increase the value addition and effectiveness in water infrastructure but did not put into practice on financing strategies, there a need therefore for another study focusing on financial issues in the provision of water services. Additionally, the study focused only on water infrastructure but did not discuss on the sewerage services; this creates a gap for another research. Moreover this study was conducted in Zimbabwe; this creates a need for another research in other geographical localities aiming at testifying the findings of this research.

Lengwe (2014) in the study to investigate into the use of existing PPP Models in the Zambian Water and Sewerage Sector (WSS) for increased effectiveness applied a quantitative research approach where in the data analysis a descriptive statistics and content analysis methods were both used; the sample was drawn from councils, water utility companies and other related stakeholders in Zambia and data were collected from questionnaires, literature review and semi-structured interview. A conceptual Beta Model were developed where independent variables were cost, quality and time.
Obosi (2017) in the study on impact of public-private partnership on water service delivery in Kenya, using quantitative techniques were used to analyze the data where it was revealed that a better water services delivery in terms of affordability, water quality, access and customer service levels by the year 2012 as compared to the service by 2004. By the matter of fact, the study found that there was a reduction in: frequency of Colored water by 0.2 days; the distance to water point by 78.3m; time taken to restore water 3 days within the ten years period. A household survey study that adopted random sampling techniques involved 288 respondents from seven (7) Water Service Providers (WSPs) comprising three (3) Community Water projects and four (4) Water Utility companies. This study was conducted in Kenya, it is yet unknown whether the findings are applicable here in Tanzania, so this gap need to be addressed. The study did not address sustainability issues of the PPP in water and sewerage service delivery. Furthermore, the study focused only on PPP but did not discuss on the sewerage services; this creates a gap for another research.

The Tanzanian Context for PPPs in Water and Sanitation
While the global and regional literature provides a valuable framework, understanding the specific institutional and operational context in Tanzania is critical. The Government of Tanzania has explicitly promoted PPPs as a vehicle for infrastructure development, as enshrined in the Public Private Partnership Act of 2010 and subsequent amendments (URT, 2010). However, the application in the water sector has faced distinct challenges.
Recent studies highlight the persistent issues in urban water supply in Tanzania. For instance, research in Dar es Salaam has documented the rapid urbanization and the proliferation of informal water providers filling the service gap left by utilities struggling with network expansion and non-revenue water (Nganyanyuka et al., 2018; Kweka & Mwesongo, 2021). These studies underscore the very problem this research addresses: the need for models that can improve utility performance.
Specific to PPPs, a study by Mushi (2020) on infrastructure projects in Tanzania identified regulatory hurdles and capacity constraints as significant barriers to effective implementation. Furthermore, a report by the Water Integrity Network (2019) highlighted governance risks, including transparency in contract management, which aligns with the theoretical concerns of Principal-Agent Theory. This study builds on this emerging national discourse by providing a focused, empirical investigation into the PPP model at DAWASA, aiming to identify the specific factors—technological, financial, managerial, and environmental that determine its success or failure in the Tanzanian urban context.

[bookmark: _Toc154647764][bookmark: _Toc154656297]2.5   Factor Analysis
Factor analysis is a statistical technique used to identify patterns and relationships among variables in a data set (Bartholomew, D. J., Steele, F., Moustaki, I., & Galbraith 2011). It aims to reduce the dimensionality of a data set by identifying underlying factors or constructs that explain the variation in the observed variables. Factor analysis is widely used in various disciplines such as psychology, sociology, marketing, and finance (Hair et al., 2010).
One of the most common applications of factor analysis is in the field of psychology. Researchers use factor analysis to identify the underlying dimensions of personality traits, cognitive abilities, and mental disorders (Costello, A. B., & Osborne 2005). For example, the Big Five personality traits, which include openness, conscientiousness, extraversion, agreeableness, and neuroticism, have been identified using factor analysis (Goldberg, n.d.).Factor analysis has also been used to identify the cognitive factors that underlie intelligence, such as verbal comprehension, perceptual reasoning, working memory, and processing speed (Carroll 1993).
Factor analysis has also been used extensively in marketing research. Researchers use factor analysis to identify the underlying dimensions of consumer attitudes and preferences towards products and services (Hair, J. F., Black, W. C., Babin, B. J. 2019). For example, a study by O'Cass and Fenech (2003) used factor analysis to identify the dimensions of brand personality, which include sincerity, excitement, competence, sophistication, and ruggedness. This information can be used by marketers to develop effective branding strategies and to create products that meet the needs and preferences of their target audience.
In the field of finance, factor analysis is used to identify the underlying factors that explain the variation in stock returns (Fama, E. F., & French 1992).The most widely used factor model is the Capital Asset Pricing Model (CAPM), which assumes that the expected return on a stock is a linear function of its beta, or sensitivity to market risk. However, empirical studies have shown that other factors such as size, value, and momentum also explain the variation in stock returns (Fama&French, 1993). Factor analysis has been used to identify these factors and to develop alternative models such as the Fama-French three-factor model and the Carhart four-factor model.
Despite its wide applicability, factor analysis is not without limitations. One of the main challenges in factor analysis is determining the appropriate number of factors to retain from the data set (Velicer& Jackson, 1990). There are several methods for determining the number of factors, such as Kaiser's criterion, scree plot analysis, and parallel analysis. However, these methods can produce different results and there is no clear consensus on the best approach (Hayton et al., 2004). Another limitation of factor analysis is that it assumes that the observed variables are linearly related to the underlying factors, which may not always be the case (Gorsuch, 1983). Nonlinear relationships between variables may require more complex techniques such as nonlinear factor analysis or structural equation modeling


[bookmark: _Toc154647765][bookmark: _Toc154656298]2.6   Conceptual Framework
The aim is to evaluate the utilization of technology in conjunction with PPPs to improve the sustainability of water and sanitation services.
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Source: Researcher design 2023
Figure 2.1: Conceptual Framework
[bookmark: _Toc154656420]
The conceptual framework of this study involves the development of a set of factors that influence the application of Public Private Partnerships (PPPs) in water projects. The theoretical framework will be utilized to construct factor models that determine the key variables that either facilitate or impede the application of PPPs in Tanzania's water sector. The identified variables will be grouped into several categories, including Economic and finance factors, technology factors, management factors, and environmental factors. These categories will be used to better classify and understand the factors that influence the successful implementation of PPPs in water projects in Tanzania.

[bookmark: _Toc154647766][bookmark: _Toc154656299]2.7    Research Gap
Private Public Partnerships (PPPs) have been widely utilized in the numerous sectors in various countries worldwide. However, research on the implementation of PPPs in water projects is lacking in Tanzania. In 2011, Partnership Regulations were introduced in Tanzania to establish the procedures for identifying PPP projects, selecting parties involved and implementing agreements. Since then, numerous projects have been successfully implemented, positively impacting the economy. Several studies have indicated a strong correlation between economic growth and PPPs. Nevertheless, despite the widespread use of PPPs in Tanzania, there is a shortage of research analyzing their overall effects in the country.

Regarding research on water projects, our literature review has uncovered that many countries have conducted research on this topic. Despite the available literature, we have not yet come across any relevant studies that examine the relationship between water projects and Public Private Partnerships (PPPs).

This study aims to fill the knowledge gap on the impact of public-private partnerships on the sustainability of water delivery projects, using DAWASA in Kimara ward in Tanzania as an example. Yet, there are always factors related to funding, technological engagement, and management changes that have an impact on the sustainability of DAWASA's water supply and Sanitation service. The influence of public-private partnerships on the improvement of the water sector in Tanzania should be the focus of the research gap in this study proposal. Several contextual, empirical, and conceptual study gaps that have persisted have been identified through the literature assessment and will, hopefully, be filled by the proposed study.

Another research gap that the study seeks to address is the investigation of the factors that impede the implementation of Public Private Partnerships (PPPs) in Tanzania's water sector. Specifically, the study aims to identify the various barriers that hinder private sector companies from entering the water industry, as well as the regulatory and institutional challenges that may exist and affect the successful implementation of PPPs in the water sector.
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[bookmark: _Toc154656301]RESEARCH METHODOLOGY
[bookmark: _Toc154647768][bookmark: _Toc154656302]3.1    Overview
This chapter provides an overview of the methodology that was utilized to conduct the study. It outlines the research design, the target population, sample size, and sampling techniques, as well as the instruments that were used to collect data. The data collection procedure and data analysis techniques that were applied are also discussed, along with ethical considerations and the operationalization of the variables. 

[bookmark: _Toc154647769][bookmark: _Toc154656303]3.2    Research Design
This study employed two research approaches: qualitative and quantitative. The qualitative approach examined the success and failure of water projects, categorizing them into government-implemented and Public-Private Partnership projects. The quantitative approach used factor analysis to identify factors influencing project sustainability in Tanzania. Qualitative data analysis utilized government sources and expert opinions, while quantitative data analysis involved a specific survey administered to a targeted audience. The study focused on a case study in the Kimara area of Kinondoni District.

According to (Cooper, D. R., & Schindler 2006), the aim of the survey is to obtain consistent data across various subsets of the selected sample so that the similarities and differences can be identified. The research design for this study serves two purposes. 
Qualitative Design
Gathering Information
Water Project without PPP
Water Projects with PP
Quantitative Design
Confirmatory Data analysis 
Exploratory Data analysis (EFA)
Survey-Data Collection
Results 

[bookmark: _Toc154656421]Figure 3.1: Research Design, Applying two approaches, Qualitative and Quantitative design
[bookmark: _Toc154647770]Firstly, it uses a mixed model design (combining qualitative and quantitative methodologies) to gain insight into the opinions of stakeholders regarding PPP, as well as statistical data on PPP. Secondly, this approach offers researchers a broader perspective for analyzing the topic, rather than being limited to only statistics or only the opinions of political stakeholders.
[bookmark: _Toc154656304]3.3   Area of Study
[bookmark: _Toc154647771]The study took place in the DAWASA designated area of Kimara in Dar Es Salaam, which is one of the rapidly growing cities in Africa with a population of 5.2 million people according to the National Bureau of Statistics in 2013. Primary Area survey indicates that In Kimara, like many other parts of Dar Es Salaam, there is inadequate access to water supply, and a large proportion of the population lives in unplanned settlements, making it challenging to access piped water. Consequently, most people rely on informal water providers as their primary source of water. selecting an appropriate research area is essential to ensure that the research is relevant, feasible, and contributes to the existing body of knowledge. An inappropriate or poorly defined research area can lead to unfocused research questions, inadequate data collection, and inaccurate conclusions. Thus, researchers must carefully consider the research area and ensure that it aligns with their research interests and expertise while addressing a significant research gap(Uma Sekaran 2016). While geographically focused, Kimara is not only the most populous ward in Tanzania with over 800,000 residents but also a critical case that embodies the broader challenges and dynamics faced by DAWASA across Dar es Salaam. It features a mix of planned and unplanned settlements, varying income levels, and a partial DAWASA network alongside prolific informal water providers. This combination of immense scale and socio-economic diversity makes it a microcosm of the city's overall water service delivery environment. Therefore, while the findings are not statistically generalizable to all of Tanzania, they provide strong analytical generalizability offering in-depth, transferable insights into the role of PPPs in similar high-density, rapidly urbanizing contexts.
[bookmark: _Toc154656305]3.4   Sampling Procedure and Sample Size
Sampling is a crucial step in research as it involves selecting a subset of a population that can be used to draw inferences about the entire population (Kothari 2016). The aim of sampling is to ensure that the group selected is a representative sample that can provide accurate information about the whole population. Therefore, the sampling procedure must be designed to ensure that all members of the population have an equal chance of being selected to participate in the study. Additionally, the sample size must be statistically significant and proportionate to the population size in the research area. For instance, in the case of the Kimara area, 2022 data from the Tanzania Bureau of Statistics indicates that the population is around 96,995 people. In an ideal scenario, the data should be collected from the entire population living in the Kimara ward. Moreover, considering that DAWASA has approximately 2500 employees, it would be advisable to survey all of them to obtain a more comprehensive understanding of the water supply situation in the study area. While it's technically feasible, implementing this approach would not be practical due to the vastness of the population data and the dispersed nature of people. Moreover, this approach would demand a longer time for data collection and ultimately require more resources to accomplish the objective. 
In this research, we utilized Taro Yamane's Corrected Formula to compute the sample size. The selection of this particular formula was driven by its consideration of the finite population correction factor which adjusts the sample size calculation to accommodate smaller populations. This adjustment is vital for achieving a more precise estimate of the necessary sample size when dealing with finite populations. Additionally, this choice was motivated by the effectiveness of Taro Yamane's Corrected Formula in ensuring accuracy for smaller populations. Traditional sample size formulas, such as simple random sampling, often underestimate the required sample size when the population is relatively small in comparison to the sample. Taro Yamane's Corrected Formula offers a more precise estimate of the sample size, particularly beneficial for accurately determining sample sizes in smaller populations.
As per Taro Yamane's Corrected Formula sample selection form population as follows.

[bookmark: _Toc154656392]Table 3.1: Survey Sampling Target
	Type of respondent
	Population
	Target sample
	Sampling procedure

	Managers
	3
	3
	Purposive sampling

	Operational staffs
	40
	25	
	Purposive sampling

	DAWASA Customers
	90,500
	306
	Taro Yamane's
 Corrected Formula

	
	90,543
	334
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[bookmark: _Toc154656306]3.5   Research Instrument
In a research study, research instruments are tools or methods used to gather data. Choosing the appropriate research instrument depends on factors such as the research question, the phenomenon being investigated, and the population under study(Sayrs 1998). It's important for researchers to carefully evaluate the strengths and weaknesses of each instrument to select the best one for their study. In this particular study, the researchers used two research instruments, namely interviews and surveys.


3 [bookmark: _Toc154647773]
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[bookmark: _Toc154656307]Interviews
As part of the qualitative research in our study, we utilized interviews as a research tool. Specifically, we conducted closed interviews with a range of stakeholders, including government officials in Tanzania, DAWASA managers, water engineers, domestic water consumers, commercial water consumers, and independent service providers. This approach allowed us to gather in-depth information and perspectives from these individuals on the various aspects of the study.

By conducting interviews, we were able to gain valuable insights into the experiences, perceptions, and opinions of the stakeholders regarding water supply and sanitation services sustainability and management in Tanzania. The closed nature of the interviews ensured that we were able to ask specific questions and receive detailed responses, which we were then able to analyze and draw conclusions from.

Using interviews as a research tool in qualitative research has several advantages, including the ability to gather rich, detailed data from participants, the opportunity to explore complex topics in-depth, and the flexibility to adapt questions and follow-up based on participants' responses. Overall, our use of interviews as a research tool helped us to gain a deeper understanding of the issues and perspectives surrounding water supply and sanitation services sustainability and management in Tanzania.
[bookmark: _Toc154647774][bookmark: _Toc154656308]Questioners
According to Mugenda and Mugenda (2003), questionnaires are a useful tool for collecting large amounts of information in a relatively short amount of time, while also allowing for measurement of viewpoints both for and against a particular issue. In this study, the questionnaire was expected to generate both quantitative and qualitative data. Employed as one of the primary research instruments to collect data from Kimara Ward habitants. The questionnaire consisted of a set of likert scale questions and was divided into five sections, each focusing on a specific aspect related to the objectives of the study. The first section gathered general demographic information about the respondents, while the second and third sections addressed the funding and influence of technological innovation on water supply projects, respectively. The fourth section focused on the influence of environmental risk on sustainability of water supply projects, while the fifth section sought information on the influence of economic diversification.

[bookmark: _Toc154647775][bookmark: _Toc154656309]3.6    Validity of Research Instruments
 The precision of a study in reflecting the intended measurement of the research instruments is known as validity (Johnson & Christensen, 2012). To ensure the validity of research instruments, it is essential that they enable the derivation of well-supported and significant conclusions (Augustino, 2012). The weaknesses of the research instruments, such as language and terminology barriers and the accuracy of research questions, were identified and discussed with the researcher's supervisor. Important adjustments were made before data collection in the field.
[bookmark: _Toc154647776][bookmark: _Toc154656310]3.7    Review of Secondary Data
The selection of data collection instruments depends on the type of data required and the nature of the problem being investigated(Los, n.d.). The study reviewed secondary data, which involved gathering materials from books and published papers stored in various media. The review of secondary data was used to address the first objective, which aimed to identify the areas that PPP could operate in the water and sewerage services and utilities at DAWASA. The information collected through secondary data was also used to cross-check the data to be collected through the interview tool.

[bookmark: _Toc154647777][bookmark: _Toc154656311]3.8    Data Processing and Analysis
Data analysis was based on the knowledge collected through interviews and questionnaires on water and Sanitation services enhancement and ways to improve the utility's financial sustainability. Data analysis involves examining the acquired information and making inferences (Kombo & Tromp, 2006). The qualitative data collected in this study were subjected to content analysis, a method that involved the categorization of data into themes and subthemes (Creswell, 2013). The content/thematic analysis approach was specifically employed to describe and interpret the qualitative data obtained from interviews. This method allowed for a comprehensive exploration of the rich and detailed information provided by the participants. 

The process of quantitative data analysis is delineated into two categories, with the first designated as primary data analysis. This phase entails the examination of demographic characteristics and the fundamental distribution of data. This step holds significance as it provides researchers with a foundational comprehension of the data. In the context of survey data, primary data analysis serves to substantiate that respondent possessed knowledge of the subject and a comprehensive understanding of the posed questions, thereby validating the reliability of the obtained information. On the other hand, second part of quantitative data analysis was conducted using factor analysis. This statistical technique was employed to identify underlying factors or dimensions within the quantitative data. By examining patterns of relationships among variables, factor analysis enabled the researchers to gain insights into the underlying structure and interrelationships among the measured constructs. This approach provided a systematic and rigorous method for analyzing and interpreting the quantitative data, enhancing the overall comprehensiveness of the research findings.

[bookmark: _Toc154647778][bookmark: _Toc154656312]3.9    Ethical Considerations
The researcher ensured that all important rules and procedures observed cultural values, ethics, and human rights of all participants involved in the study. The researcher took into account confidentiality; integrity, informed consent, and privacy. Respondents were assured that the data obtained would be used for academic purposes only (Cohen, 2006). Participants were also assured that none of them would be recognized by their names in the research report. Alternatively, acronyms were guaranteed. Additionally, respondents were assured of their personal security and that they had the right to refuse or accept to participate in the study. The researchers took great effort to ensure that the questionnaire components were not biased, in order to avoid any skewing of the results or incorrect inferences being taken from the data obtained. This entailed a careful examination of the questionnaires in order to detect and eliminate any potential sources of bias, such as leading questions or loaded wording that could influence respondents' responses. By doing so, the researcher was able to retain the study's findings' integrity and dependability, as well as ensuring that they appropriately reflected the viewpoints and experiences of the participants.

The researcher provided a reasonable description of the research topic, purposes, and objectives of the study to ensure informed consent (Kothari, 2004). Participants understood the aim and significance of the study, the effectiveness of the interview and questionnaires, and were informed that their involvement was voluntary, and they could withdraw at any point during data collection. To maintain privacy, the researcher kept all data and information gathered cautiously to avoid falling into the hands of illegal people. Interviews and questionnaires were also conducted in private spaces to ensure that respondents were free to participate.
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[bookmark: _Toc154656313]CHAPTER FOUR
[bookmark: _Toc154656314]DATA ANALYSIS AND RESULTS
[bookmark: _Toc154647780][bookmark: _Toc154656315]4.1    Overview
This section presents the quantitative data analysis derived from the survey discussed in Chapter Three. The chapter is structured into two segments, with the initial segment focusing on primary data analysis, which involves the examination of fundamental data distribution. This component serves to establish the validity and reliability of the data and sets the groundwork for subsequent secondary data analysis. The latter part of this chapter involves the application of more sophisticated statistical methodologies, encompassing techniques such as simple factor analysis and confirmatory data analysis. The utilization of these methodologies is grounded in the establishment of a foundation for connecting research questions and employing data to address and resolve those questions.
In summary, DAWASA's production data reveals a significant infrastructure capable of producing over 170 billion liters annually. However, the heavy reliance on the Ruvu plants (Lower and Upper Ruvu constitute over 96% of production) highlights a potential vulnerability to droughts or upstream issues affecting these primary sources, a risk for a city of Dar es Salaam's size.
[bookmark: _Toc154647781]
[bookmark: _Toc154656316]4.2    DAWASA Water Production and Distribution
The government established a development project with the objective of providing a reliable, affordable, and sustainable water supply service and improving the sewerage and sanitation in the service area of DAWASA, which includes Dar es Salaam and part of the Coast region. The project consists of five components, including the rehabilitation and extension of water supply facilities, sewerage and wastewater treatment facilities, and community water supply and sanitation facilities. As a result of this project, the coverage of DAWASA's designated area with water and sanitation service network has increased to 60%, with a goal of reaching 90% coverage by 2020. 

This coverage rate suggests that the population within the DAWASA network area is estimated to be 3,967,750 residents, with 247,984 customers to be connected. This translates to 991,936 households. As of the time of conducting the research, the number of DAWASA connected customers was 218,521, which is equivalent to the population of 3,496,336 people. This means that there are 874,084 households connected to DAWASA (i.e., 218,521 houses multiplied by 4 families per house).


[bookmark: _Toc154656422][bookmark: _Toc154656423]Figure 4.1: DAWASA water distribution and Planning by 2020

According to data collected from the DAWASA main office, DAWAS owns four different types of water processing units with a combined annual capacity of 171 metric tons of water. These Lesser Ruvu water treatment plants are the largest processing facility with a daily capacity of 270,000 metric tonnes, followed by Upper Ruvu with a daily capacity of 1900,000 metric tonnes, and Mtoni Treatment Plant with a daily capacity of 9,000 metric tonnes. The fourth way for producing water is through DAWASA boreholes, which generate an average of 7,000 mt/d. The complete data are shown in table three.
[bookmark: _Toc154656393]Table 4.1: Dawasa Water Sources and Production Capacity
	SOURCE
	PRODUCTION IN UNITS

	
	PER DAY
	PER MONTH
	PER YEAR

	Upper Ruvu water treatment plant
	190,000
	5,700,000
	68,400,000

	Lower Ruvu Water Treatment Plant
	270,000
	8,100,000
	97,200,000

	Mtoni Water Treatment Plant
	9,000
	270,000
	3,240,000

	DAWASA Boreholes
	7,000
	210,000
	2,520,000

	Total
	476,000
	14,280,000
	171,360,000
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In summary, DAWASA's production data reveals a significant infrastructure capable of producing over 170 billion liters annually. However, the heavy reliance on the Ruvu plants (Lower and Upper Ruvu constitute over 96% of production) highlights a potential vulnerability to droughts or upstream issues affecting these primary sources, a risk for a city of Dar es Salaam's size.
[bookmark: _Toc154656317]4.3   Kimara Ward Water Supply Situation
A study conducted in the Kimara ward has revealed that the residents there utilize three methods to access water. These methods include direct connections to DAWASA, direct connections to reserves holding over 20 tanks of more than 2000 liters, purchasing water from vendors, purchasing water from neighbors, and engaging in illegal connections.


[bookmark: _Toc131360332][bookmark: _Toc154656424]Figure 4.2: Water Accessibility in Kimara Area
The installation of water pumps and reserve tanks is a common strategy for residents who are not connected to a regulated water source, as well as for households with piped water connections but experience low pressure. This strategy allows water users to fill their storage facilities, but it also means that the additional cost of piped water is high, and water users cannot be sure when they will have water or whether it will flow long enough to fill their storage facilities. Private wells are considered a cheaper alternative by some residents compared to piped water from DAWASA.

Water vendors are another source of water for residents who are not connected to regulated water and sanitation services, and for households during DAWASA breakdowns. Majority of unconnected residents in Kimara region get water service from water resellers who have a private well or piped water connection, from pushcart water vendors, and water kiosks. Pushcart vendors get their water from a variety of sources, but in reality, many kiosks do not get water from DAWASA, instead, they get water from tanker trucks or illegal connections to DAWASA pipes.
The price of water sold by vendors in Kimara region varies depending on the sources of water, quality of water, and availability. Bottled water is the most expensive, while tap water is sold at a lower price of 250Tzs (0.10 $)  per 20-litre bucket during normal situations, but the price can rise substantially when water is scarce. The trucks serving affluent neighborhoods set the minimum amount of water a person can buy to 1000 liters, with the price of water decreasing as the amount increases. Some households buy water or get it free from their neighbors, and various ways are used to transport water between neighbors. Illegal water connection or stealing from the DAWASA network is common in Kimara area, and the water mafia provides water to large water consumers like apartments by sabotaging the water supply system and offering their service for an agreed fee. The Ministry of Water's initiative to fight water crimes has received mixed feelings from citizens, with some supporting it, while others are more pessimistic, concerned about the acute water shortage as a direct consequence of the initiative to arrest illegal water users. The crackdown has also led to an increase in the price of water from vendors, and some residents feel that the crackdown only targets illegal users in low and middle-income areas, hence denying access to water for the poor.
In the Kimara ward, mosques are an important entity for water provision, especially for low and middle-income neighborhoods. The significance of mosques in this regard is well-established, since Muslims are required to perform a washing ritual before prayers. As a result, most mosques have deep-water wells to ensure a dependable water supply. Typically, electric pumps are installed in the wells to draw water into tanks. However, due to unreliable electricity in Dar es Salaam, many mosques have purchased generators to power the pumps during power outages. As a result, water from the mosque is deemed more dependable than other sources that are affected by power cuts and low voltage. Mosques sell water to earn revenue for maintenance and electricity bills. In Kimara, the cost of water at the mosque is lower than that of community water projects or private vendors.
The situation in Kimara paints a clear picture of a utility struggling to keep pace with urban growth. The fact that 52% of the population relies on informal vendors, water trucks, and even illegal connections indicates a severe service gap. This reliance on a fragmented, unregulated market has direct implications for water affordability, quality, and the financial sustainability of DAWASA itself, as potential revenue is lost to these alternative providers.
[bookmark: _Toc154647783][bookmark: _Toc154656318]4.4   Survey Data Analysis
The designed survey had a specific objective of measuring seven different categories, and it was completed by a total of 345 participants, as highlighted in Table 0. To achieve this objective, the survey was broken down into four distinct parts. The first part, consisting of 13 questions, aimed to capture the application and importance of technology in water projects. The second part, also comprising 13 questions, had a specific focus on DAWASA's ability to provide funds for water projects, and it sought to gain insights into how private organizations benefited from PPP with DAWASA. Furthermore, this section of the survey was designed to help understand DAWASA's capacity to finance other issues such as water leakage, water treatment, and modern sewerage. The third section of the survey comprised 15 questions and centered around the acquiring importance of PPP in providing management skills. This section aimed to provide insights into the leadership and technical abilities of both the public and private sectors involved in water projects. Finally, the fourth section of the survey contained ten questions that aimed to understand the environmental and social responsibilities in water projects, particularly those involving public-private partnerships. This section was specifically designed to provide insights into the role of public-private partnerships in promoting environmental and social responsibility in water projects.

Participant demographic distribution was explained. Participants data collected indicate that, 50.58% are female and 49.41 % are male.16% of female age are in range between 18-25, 41.6% are between 26-30 and the rest are above 30 years old.  Male participants age, 17.6% are in range of 18-25 years, 55.5% age range between 26-30, and 26% are above 31years old. Education data distribution signifies that participant were well educated so that they understood questions, 46.6% of participants have bachelor degree and 35.9 % has postgraduate degree. 60.89% of study female participants are single and 33.97% are married while 56.2 of male are single and 43.79% are married. 
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[bookmark: _Toc131360333][bookmark: _Toc154656425]Figure 4.3: Survey Respondents Data Distribution Based on Age, Marital Status, Education and Family Status

[bookmark: _Toc154656394]Table 4.2: Survey Participant’s Distribution Based on Selected Variables
	Variable
	Number of
Participants
	Percentage (%)

	Gender:

	Male
	197
	57.10

	
	Female
	148
	42.90

	Age:
	18-25
	44
	12.75

	
	26-30
	136
	39.42

	
	31-34
	66
	19.13

	
	35-40
	71
	20.58

	
	41-60
	22
	6.38

	
	61-above
	6
	1.74

	Marital Status
	Single
	205
	59.42

	
	Married
	136
	39.42

	
	Divorced
	3
	0.87

	
	Widow
	1
	0.29

	Education
	Primary education
	8
	2.32

	
	Secondary Education
	31
	8.99

	
	Bachelor degree
	159
	46.09

	
	Graduate degree
	147
	42.61

	Family
	Have family
	117
	33.91

	
	No family
	228
	66.09

	Employment
	Self Employed
	115
	33.33

	
	Employed in Government
	117
	33.91

	
	Employed in Private sector
	88
	25.51

	
	No Employment
	25
	7.25

	Monthly Income in Tanzania shillings
	0-300,0000
	88
	25.51

	
	300,000 – 600,0000
	77
	22.32

	
	600,001-1,000,0000
	72
	20.87

	
	1,000,001- 1,500,000
	66
	19.13

	
	1,500,001- above
	42
	12.17


	
[bookmark: _Toc154647784][bookmark: _Toc154656319]4.5    Factors Reduction
In factor analysis, it is essential to have a sufficient number of factors to establish a significant relationship between constructs(Costello, A. B., & Osborne 2005). However, data sets often have a multitude of variables, making it necessary to use factor reduction techniques to identify the critical factors in factor analysis. The factor reduction technique ensures that only the significant factors are retained, enabling a more streamlined analysis of the data. Therefore, factor reduction is a crucial step in factor analysis that helps to identify the most relevant factors that contribute to the underlying constructs (Fabrigar, L. R., Wegener, D. T., MacCallum, R. C., & Strahan 1999).

[bookmark: _Toc154647785][bookmark: _Toc154656320]4.6   Measurement of Factorability
To determine the suitability of data for factor analysis, two tests were conducted, namely the Kaiser-Meyer-Olkin (KMO) and the Barret Test of Spheric. The KMO test is used to evaluate the sampling adequacy of each variable in the model as well as the entire model. It assesses the extent to which data is suitable for factor analysis by measuring the proportion of variation across variables that may have a common variance. Generally, a lower proportion indicates a better suitability for factor analysis. On the other hand, the Barret Test of Sphericity tests the null hypothesis that the correlation matrix is an identity matrix, which suggests that variables are unrelated and unsuitable for component analysis.

The Kaiser-Meyer-Olkin (KMO) test is a statistical measure used to evaluate the sampling adequacy of a dataset before conducting a factor analysis. It determines if the variables in the dataset are suitable for conducting a factor analysis by measuring the degree to which they are correlated. KMO values range from 0 to 1, where a value between 0.8 and 1 is considered acceptable, and a value below 0.6 is considered inadequate, requiring corrective action. Some studies set the threshold at 0.5, in which case, values between 0.5 and 0.6 require discretion in the interpretation(Kaiser 1974). A KMO value closer to 0 indicates that the partial correlations between variables are relatively larger than the sum of correlations(Kaiser and Rice 1974). Therefore, the KMO and Barret tests are important tools for evaluating factorability and ensuring that the data is suitable for factor analysis.

Table two presents the Kaiser-Meyer-Olkin (KMO) results for each variable in the dataset, revealing that the highest KMO score obtained was 0.9, while the lowest was 0.55, which was associated with the ENV.10 variable. After reviewing various relevant literature, it can be inferred that these results suggest that the dataset is suitable for conducting a factor analysis. It should be noted that the KMO test is only one aspect of evaluating the suitability of a dataset for factor analysis, and other tests may be necessary. Therefore, in addition to the KMO test, the Barret test was employed to further assess the appropriateness of the dataset. The results of the Barret test are presented in Table three, which provides additional findings and insights to support the conclusions drawn from the KMO analysis. The findings show that, , indicating that the data are suitable for factor analysis.



[bookmark: _Toc154656395]Table 4.3: Kaiser-Meyer-Olkin (KMO) Results from Data Set, Data Definition of Each Variable is Explained in Appendix 1
	Technology Factors
	Financial factors
	Management factors
	Environmental factors

	Factors
	KMO
	Factors
	KMO
	Factors
	KMO
	Factors
	KMO

	TE.1
	0.92
	FIN.1
	0.75
	MGT.1
	0.90
	ENV 1
	0.77

	TE.2
	0.90
	FIN.2
	0.84
	MGT.2
	0.88
	ENV 2
	0.79

	TE.3
	0.93
	FIN.3
	0.89
	MGT.3
	0.84
	ENV 3
	0.76

	TE.4
	0.89
	FIN. 4
	0.86
	MGT. 4
	0.91
	ENV 4
	0.85

	TE 5
	0.93
	FIN. 5
	0.85
	MGT. 5
	0.85
	ENV 5
	0.95

	TE 6
	0.91
	FIN 6
	0.86
	MGT. 6
	0.80
	ENV 6
	0.69

	TE 7
	0.90
	FIN. 7
	0.88
	MGT. 7
	0.77
	ENV 7
	0.69

	TE 8
	0.89
	FIN. 8
	0.72
	MGT. 8
	0.84
	ENV 8
	0.74

	TE 9
	0.89
	FIN. 9
	0.90
	MGT. 9
	0.90
	ENV 9
	0.78

	TE 10
	0.90
	FIN. 10
	0.83
	MGT. 10
	0.88
	ENV 10
	0.55

	TE 11
	0.90
	FIN. 11
	0.82
	MGT. 11
	0.84
	
	

	TE 12
	0.86
	FIN. 12
	0.84
	MGT. 12
	0.91
	
	

	TE 13
	0.87
	FIN. 13
	0.84
	MGT. 13
	0.85
	
	

	
	
	
	
	MGT. 14
	0.98
	
	

	
	
	
	
	MGT. 15
	0.77
	
	



[bookmark: _Toc154656396]Table 4.4: Kaiser-Meyer-Olkin (KMO Chi square and Degree of Freedom
	Chi square
	P value
	Degree of freedom

	8143.979
	0.0001
	1275



The appropriate selection of the number of factors for exploratory factor analysis (EFA) has been a subject of debate among researchers. The prevailing hypothesis is that the number of factors should be sufficient to accurately represent the underlying factor structure of the population (Preacher, Kim, and Mels 2013). However, the notion that there is a one-size-fits-all approach to determining the number of factors required for EFA models has been challenged by several scholars, including Jamieson, (Jamieson, Rick H. Hoyle and R 2016)Their arguments highlight the complexity of the model and the need to consider the specific research purpose when selecting the number of factors. As a result, a careful evaluation of the model's complexity and the researcher's objectives should be undertaken when determining the appropriate number of factors for EFA models. To discover the maximum number of components that can be recovered in factor analysis, parallel analysis was used. PA is a Monte Carlo simulation-based program that generates a data set of random integers with the same sample size and variables/features as the original data. A randomly chosen correlation matrix is produced and deconstructed, yielding matching eigenvalues for each component – when the eigenvalues from the random data are more than the eigenvalues from the factor analysis, one obtains evidence that the factor is largely made up of random noise. According to PCA analysis, the retest 
number  of components that may be retrieved is seven, with 67 percent of the explained variance.


[bookmark: _Toc154656426][image: ]Figure 4.4: Parallel Analysis, Percent in Variance is Obtained by Squaring Standard Deviation of PCA with a Ratio to Total of Variance

[bookmark: _Toc154647786][bookmark: _Toc154656321]4.7   Factor Reliability
In this study, we used reliability and validity measures to evaluate the necessary components required for testing the model. The term "reliability" refers to the extent to which test elements are free from error variance and show internal consistency(Streiner 2003). In this study, we used reliability to determine how error-free individual constructs or latent variables are when compared to multiple scale items. On the other hand, measurement validity does not imply reliability, but rather the degree to which the measures accurately reflect the variables they are intended to assess. Convergent validity and discriminant validity are two important types of validity. Convergent validity evaluates how well a test correlates with other measures of the same construct. Discriminant validity measures the extent to which a variable's measurement does not correlate with another variable's measurement.

To measure dependability in this study, we used Cronbach alpha. Cronbach alpha evaluates the correlation between factors, with values ranging from 0 to 1. The factor with the highest alpha value is considered to have the highest dependability. In our study, all values in Table two for Cronbach alpha and Composite Reliability statistics were above 0.9, and no variables were removed for factor analysis. Although Cronbach's alpha is a widely accepted measure of dependability, it has been criticized for its underlying assumption that all measured items are equally weighted or that the route coefficients from the latent factor to the measured items are supposed to be identical. To address this issue, composite reliability analysis is used, which uses more relaxed measures than Cronbach alpha. Nunnally and Berbstein (1994) and Thompson et al. (1995) recommend that composite reliability should be at least 0.70. In our study, most composite reliabilities in Table 2 were greater than 0.90, with an average composite reliability of 0.93 for all constructs.







[bookmark: _Toc154656397]Table 4.5: Variable’s Composite Friability Based on Cornbrash Alpha
	Category
	Variables
	Cronbach Alpha
	Composite Reliability

	Technology Factors
	TE.1
	0.95
	0.95

	
	TE.2
	0.95
	

	
	TE.3
	0.95
	

	
	TE.4
	0.95
	

	
	TE 5
	0.95
	

	
	TE 6
	0.95
	

	
	TE 7
	0.95
	

	
	TE 8
	0.96
	

	
	TE 9
	0.95
	

	
	TE 10
	0.95
	

	
	TE 11
	0.95
	

	
	TE 12
	0.95
	

	
	TE 13
	0.95
	

	Financial factors
	FIN.1
	0.95
	0.96

	
	FIN.2
	0.95
	

	
	FIN.3
	0.95
	

	
	FIN. 4
	0.95
	

	
	FIN. 5
	0.95
	

	
	FIN 6
	0.95
	

	
	FIN. 7
	0.95
	

	
	FIN. 8
	0.95
	

	
	FIN. 9
	0.95
	

	
	FIN. 10
	0.95
	

	
	FIN. 11
	0.95
	

	
	FIN. 12
	0.95
	

	
	FIN. 13
	0.95
	

	Management factors
	MGT.1
	0.95
	0.95

	
	MGT.2
	0.95
	

	
	MGT.3
	0.95
	

	
	MGT. 4
	0.95
	

	
	MGT. 5
	0.95
	

	
	MGT. 6
	0.95
	

	
	MGT. 7
	0.95
	

	
	MGT. 8
	0.95
	

	
	MGT. 9
	0.95
	

	
	MGT. 10
	0.95
	

	
	MGT. 11
	0.95
	

	
	MGT. 12
	0.95
	

	
	MGT. 13
	0.96
	

	
	MGT. 14
	0.96
	

	
	MGT. 15
	0.95
	

	Environmental Suitability
	ENV 1
	0.95
	0.95

	
	ENV 2
	0.95
	

	
	ENV 3
	0.95
	

	
	ENV 4
	0.95
	

	
	ENV 5
	0.95
	

	
	ENV 6
	0.96
	

	
	ENV 7
	0.96
	

	
	ENV 8
	0.95
	

	
	ENV 9
	0.95
	

	
	ENV 10
	0.95
	



[bookmark: _Toc154647787][bookmark: _Toc154656322]4.8   Exploratory Factor Analysis
Principal component analysis was used to determine the optimal number of factors that could be extracted from the dataset. The analysis revealed that a maximum of 7 factors could be extracted; however, based on theoretical explanations provided in this study, we have decided to use only 4 factors to align with established arguments. When conducting Factor analysis, it is crucial to decide on the appropriate method for rotating the factors in order to achieve maximum factor loadings. There are two main approaches to factor rotation: orthogonal and oblique rotation. The former, which includes techniques like Varimax and Quartimax, generates independent factors, making it easier to interpret each factor in isolation. However, this method may result in a less economical solution, as each factor might account for unique variance that is not shared with other factors.

[bookmark: _Toc154656398]Table 4.6: Exploratory Factor Analysis with Cut Point of 0.3
	Promax rotated component Matrix, Cut point =0.3

	Variables
	Loadings as per Number of M
	Theorized constructs
	Total variable loaded

	
	1
	2
	3
	4
	Technology Factors

	12

	TE.1
	0.74
	
	
	
	
	

	TE.2
	-0.65
	
	
	
	
	

	TE.3
	0.66
	
	
	
	
	

	TE.4
	-0.70
	
	
	
	
	

	TE 5
	0.73
	
	
	
	
	

	TE 6
	-0.54
	
	
	
	
	

	TE 7
	0.76
	
	
	
	
	

	TE 8
	-0.61
	
	
	
	
	

	TE 9
	0.71
	
	
	
	
	

	TE 10
	-0.66
	
	
	
	
	

	TE 11
	
	0.71
	
	
	
	

	TE 12
	
	-0.46
	
	
	
	

	TE 13
	
	0.61
	
	
	
	

	FIN.1
	
	
	
	
	Financial factors

	9

	FIN.2
	
	0.55
	
	
	
	

	FIN.3
	
	0.75
	
	
	
	

	FIN. 4
	
	0.72
	
	
	
	

	FIN. 5
	
	0.76
	
	
	
	

	FIN 6
	
	0.73
	
	
	
	

	FIN. 7
	
	
	
	
	
	

	FIN. 8
	
	
	-0.32
	
	
	

	FIN. 9
	
	
	
	
	
	

	FIN. 10
	
	
	
	
	
	

	FIN. 11
	
	
	0.84
	
	
	

	FIN. 12
	
	
	-0.59
	
	
	

	FIN. 13
	
	
	0.63
	
	
	

	MGT.1
	
	
	
	
	Management factors
	10

	MGT.2
	
	
	0.56
	
	
	

	MGT.3
	
	
	0.75
	
	
	

	MGT. 4
	
	
	
	
	
	

	MGT. 5
	
	-0.31
	
	
	
	

	MGT. 6
	
	0.32
	
	
	
	

	MGT. 7
	
	
	
	0.36
	
	

	MGT. 8
	
	0.53
	
	
	
	

	MGT. 9
	
	-0.38
	
	
	
	

	MGT. 10
	
	0.39
	
	
	
	

	MGT. 11
	
	
	
	
	
	

	MGT. 12
	
	0.37
	
	
	
	

	MGT. 13
	
	
	
	
	
	

	MGT. 14
	
	
	
	0.38
	
	

	MGT. 15
	
	
	
	0.65
	
	

	ENV 1
	
	
	
	-0.44
	Environmental Suitability factors
	9

	ENV 2
	
	
	
	0.44
	
	

	ENV 3
	
	
	
	-0.41
	
	

	ENV 4
	
	
	
	0.60
	
	

	ENV 5
	
	
	
	-0.50
	
	

	ENV 6
	
	
	
	0.51
	
	

	ENV 7
	
	
	
	0.58
	
	

	ENV 8
	
	
	
	0.32
	
	

	ENV 9
	
	
	
	0.59
	
	

	ENV 10
	
	
	
	
	
	

	SS loadings
	5.81
	5.52
	3.88
	3.52
	

	Proportion Var
	0.11
	0.11
	0.08
	0.07
	

	Cumulative Var
	0.11
	0.22
	0.30
	0.37
	



The latter method, which includes techniques like Promax and Oblimin, allows for factors to be correlated with each other, leading to a more parsimonious solution as the factors can share common variance across multiple variables. Nonetheless, interpreting each factor may be more challenging since the factors are no longer independent. In this study, the Varimax rotations were applied in exploratory factor analysis.

The final results of exploratory analysis using varimax rotation, showed the test of the hypothesis that 4 factors are sufficient. The chi square statistic is 1559.97 on 696 degrees of freedom while the p-value is 4.01e-68 .  Table 2 specifies exploratory factor model loadings, with cut point significant than 0.3 or less than -0.3, 40 variables were loaded, with four latent constructs categorized. The construction of latent constructs was extracted from literature explained in Section two. Latent variables intended to cover four factors that in collective reflect factors that influence PPP in water projects in Tanzania. Five variables, namely FIN.7, FIN.9, FIN.10, MGT.1, and MGT.4, were excluded from the analysis due to variable overloading. Additionally, variable ENV 10 was removed from the analysis because it had a low variable loading.
The Exploratory Factor Analysis successfully distilled 51 survey variables into four coherent, theoretically aligned constructs. The strong loadings confirm that respondents perceive the role of PPPs at DAWASA through the distinct lenses of Technology, Financing, Management, and Environmental Sustainability. This validates the study's conceptual framework and provides a robust statistical foundation for further analysis.

[bookmark: _Toc154647788][bookmark: _Toc154656323]4.9    Confirmatory Factor Analysis
The EFA yielded results that prompted the researchers to conduct a CFA aimed at examining the relationship between observable and latent variables of public private partnership in water projects, with the goal of establishing the model’s construct validity. The proposed model was compared to the original 4-factor model using the R language with the lavaan package and maximum likelihood estimation. The results of the CFA indicated that the 4-component model was a good fit for the data, which was assessed using various fitness indices. The Chi-squared model was used to measure the overall fit and discrepancy between the sample and fitted covariance matrices, with a p-value greater than .05 indicating that the model fit the data well, although this index is sensitive to sample size. The CFI, which compares the fit of the target model to that of an independent null model, should be greater than .80, and is not affected by sample size. The RMSEA, which is a parsimony-adjusted index that indicates how well the model fits the data, should be either .08 or .05, with values close to 0 indicating a good match. The accompanying p-value tests the hypothesis that the RMSEA is less than or equal to .05, which is considered a threshold for excellent fit, and should not be significant.

[bookmark: _Toc154656399]Table 4.7: Results for Confirmatory Factor Analysis
	Latent constructs
	Indicators
	B
	SE
	Z
	p_value
	Beta

	TE

	TE1
	1
	0
	NA
	NA
	0.73953903

	
	TE2
	-0.9325995
	0.07451359
	-12.51583
	0
	0.6840842

	
	TE3
	0.95905514
	0.07179998
	13.3573173
	0
	0.72721957

	
	TE4
	-0.9488286
	0.07273417
	-13.045156
	0
	0.7112629

	
	TE5
	1.05146736
	0.07342816
	14.3196747
	0
	0.77615384

	
	TE6
	-0.8134541
	0.07380473
	-11.021706
	0
	0.6064526

	
	TE7
	1.15531596
	0.08385387
	13.7777297
	0
	0.74863671

	
	TE8
	-0.8380499
	0.07484599
	-11.196991
	0
	0.6156324

	
	TE9
	1.01477037
	0.08106341
	12.5182297
	0
	0.68420776

	
	TE10
	-1.0135064
	0.07758272
	-13.06356
	0
	0.7122051

	
	TE11
	-0.4788282
	0.0785124
	-6.0987586
	1.07E-09
	0.3413412

	
	TE12
	0.31356797
	0.06820071
	4.59772276
	4.27E-06
	0.25819832

	
	TE13
	-0.3474583
	0.06862447
	-5.063184
	4.12E-07
	0.2840684

	FIN

	FIN1
	1
	0
	NA
	NA
	0.22240741

	
	FIN2
	-2.5204952
	0.67091775
	-3.7567871
	1.72E-04
	-0.5565897

	
	FIN3
	-3.5087801
	0.90108881
	-3.8939337
	9.86E-05
	-0.7609365

	
	FIN4
	-3.5784193
	0.91618544
	-3.9057806
	9.39E-05
	-0.7904797

	
	FIN5
	-3.8476959
	0.98021883
	-3.9253438
	8.66E-05
	-0.8520987

	
	FIN6
	-3.1765372
	0.82003584
	-3.8736565
	1.07E-04
	-0.7175681

	
	FIN8
	-0.7517501
	0.33234712
	-2.2619425
	0.02370095
	-0.156061

	
	FIN11
	0.28092111
	0.23223884
	1.2096216
	0.22642413
	0.0726983

	
	FIN12
	-0.3765667
	0.2472917
	-1.5227634
	0.12781791
	-0.0942181

	
	FIN13
	-0.1812323
	0.22270584
	-0.8137742
	0.41577429
	-0.0476638

	MG

	MGT2
	1
	0
	NA
	NA
	0.18740142

	
	MGT3
	0.8980287
	0.43202244
	2.07866219
	0.03764841
	0.15723267

	
	MGT5
	3.70329587
	1.17126085
	3.16180282
	0.00156796
	0.65054829

	
	MGT.6
	-3.6939875
	1.19045467
	-3.1030056
	0.00191566
	-0.5359037

	
	MGT7
	2.43310359
	0.79122173
	3.0751223
	0.00210416
	0.49800598

	
	MGT8
	-3.8342214
	1.21772445
	-3.1486774
	0.00164011
	-0.6191265

	
	MGT9
	4.51701281
	1.42107018
	3.17859939
	0.00147988
	0.69859146

	
	MGT10
	-4.0165236
	1.28290041
	-3.1308148
	0.00174322
	-0.5825581

	
	MGT11
	2.85279838
	0.92878554
	3.07153616
	0.0021296
	0.49363139

	
	MGT12
	-3.0502128
	0.97916671
	-3.1151108
	0.00183876
	-0.5549227

	
	MGT13
	3.56692409
	1.14245643
	3.12215328
	0.00179533
	0.56686336

	
	MGT14
	2.30338504
	0.75714654
	3.04219186
	0.00234862
	0.4612421

	
	MGT15
	0.62502478
	0.35892171
	1.74139586
	0.08161421
	0.12044328

	ENV

	ENV1
	1
	0
	NA
	NA
	0.4545874

	
	ENV2
	-0.8436986
	0.14439755
	-5.8428869
	5.13E-09
	-0.4403279

	
	ENV3
	1.05171131
	0.17357823
	6.0590047
	1.37E-09
	0.46718305

	
	ENV4
	-1.4616753
	0.19317183
	-7.5667103
	3.82E-14
	-0.753945

	
	ENV5
	1.19798485
	0.18183921
	6.58815469
	4.45E-11
	0.54235698

	
	ENV6
	-0.9366541
	0.14505632
	-6.4571757
	1.07E-10
	-0.522278

	
	ENV7
	-1.0086994
	0.17791767
	-5.6694729
	1.43E-08
	-0.4200467

	
	ENV8
	-0.5046863
	0.13024969
	-3.87476
	1.07E-04
	-0.2531818

	
	ENV9
	-1.4038662
	0.18839528
	-7.4517059
	9.21E-14
	-0.7177392



[bookmark: _Toc154656400]Table 4.8: Confirmatory Factor Analysis Model Parameters
	Model chi-Square
	Degree of Freedom
	Model P value
	CFI
	RMSEA

	2823.815
	516.000
	0.00
	0.83
	0.081



Tables 5 and 6 provide confirmatory factor analysis results, table 5 shows entire model results, and table 6 shows model goodness fit. Table five presents the outcomes of confirmatory analysis. The latent construct variables identified in exploratory factor analysis were employed to verify their impact on the presumed factors. The first factor, which pertains to Technology (TE), consisted of 13 factors, out of which ten were found to significantly impact Technology. Regarding the Finance latent constructs, there were ten loaded factors, and it was observed that FN1, FN12, and FN12 had no significant impact on DAWASA-PPP matters. In addition, MGT2 and MG15 were found to be insignificant in management. Finally, all environmental factors were determined to be significant in PPP and Environmental Sustainability.

The beta (β) values represent the standardized regression coefficients, also known as factor loadings, which indicate the strength and direction of the relationship between each observed indicator (i.e., variable) and its corresponding latent factor. Beta values in CFA are calculated using a standardized solution, where the latent factor and observed indicator variables are both standardized to have a mean of 0 and a variance of 1. These standardized coefficients make it possible to compare the relative strength of the relationships between the indicators and the latent factors. The beta values range from -1 to 1, with values closer to 1 indicating a stronger relationship between the observed variable and the latent construct, and values closer to 0 indicating a weaker relationship. In general, researchers aim for beta values of 0.3 or higher to ensure that the variables are accurately measuring the latent construct.

 The model CFI is 0.83, which is more than the suggested value of 0.8, and the Root Mean Square Error of Approximation is 0.083, which is equal to the needed value of 0.8.

[image: ]
[bookmark: _Toc131360335][bookmark: _Toc154656427]Figure 4.5: Confirmatory Factor Analysis Model Figure Results with Loaded Variables

The Confirmatory Factor Analysis confirms that the four-factor model is a good fit for the data. More importantly, it identifies which specific indicators are the strongest drivers of each latent construct. For instance, within the Technology factor, variables related to smart metering (TE.5) and leakage detection (TE.7, TE.9) showed particularly high loadings, suggesting these are areas where technological intervention is most visible or impactful to stakeholders.


[bookmark: _Toc154647789][bookmark: _Toc154656324]CHAPTER FIVE
[bookmark: _Toc154656325]DISCUSSION OF FINDINGS
[bookmark: _Toc154647790][bookmark: _Toc154656326]5.1   Overview
The discussion chapter will conduct a comprehensive analysis of the research findings and will be organized into two distinct sections. The initial section will focus on the qualitative approach and will provide an in-depth analysis of the results obtained. The second section will discuss the results obtained from the quantitative approach and provide a detailed interpretation of the findings. By dividing the discussion chapter into these two sections, the researcher will be able to provide a holistic view of the research findings and draw meaningful conclusions from the data collected.

[bookmark: _Toc154647791][bookmark: _Toc154656327]5.2    Qualitative Approach
In the qualitative aspect of our research, we will provide a summary of the data gathered through interviews, observations, and focus groups. The primary objective is to gain a better understanding of the insights and perspectives of the Kimara residents, DAWASA employees, and private water distributors. Our analysis will focus on exploring the issue of water shortage and its relationship with the economy. Additionally, we will investigate the ideas and suggestions put forward by private partners on how to improve the situation. By utilizing qualitative research methods, we aim to obtain a rich and detailed understanding of the experiences and perceptions of the participants in our study.


4 [bookmark: _Toc154647792]
5 
5.1 
5.2 
[bookmark: _Toc154656328]Water Services
According to available data, Tanzania's average per capita income stands at approximately USD 1,100 per year. However, Dar es Salaam, the largest city in Tanzania, boasts an above-average per capita income of around USD 2,400 per year. This figure represents the income of each individual in the city, encompassing various economic sectors such as manufacturing, trade, and services. Despite this higher per capita income in Dar es Salaam, there are still significant disparities in income levels among different areas and communities within the city. For example, primary data indicates that this is the case in the Kimara ward, where the majority of residents have incomes below the city's average. In Kimara ward, the survey found that only 48% of the area was directly connected to the DAWASA water network, meaning that 52% of residents rely on purchasing water from neighbors or alternative sources like water trucks. During the research period, the average price of water was 200 Tanzanian shillings, and the average person is expected to use around 200 liters per day. The data from indicates that one family, on average, contains five people, which means that they would use approximately 200 liters of water per day and 20,000 liters per month. Based on this information, one family would typically spend around 23,999 Tanzanian shillings per month on water. However, this finding contrasts with the data obtained from DAWASA, which shows that average water bills in the Kimara ward range from 13,000 to 80,000 Tanzanian shillings. There may be two reasons for this discrepancy: inconsistent water supply due to water shortages from sources caused by emerging partial droughts in past years, which has led DAWASA to implement water rationing. As a result, Kimara ward, which has been among the most affected areas, may have lower billing. Additionally, the lifestyle of Kimara residents may be a contributing factor. Research suggests that the lifestyle of a particular community may affect how they use water, and the amount of water needed by a family depends on the demographic location of that family. Kimara residents are predominantly working families who spend less time at home; they stay at home for less than three days a week on average, which may result in lower water usage.Another important aspect to note is that the survey indicates an appreciation for improving water services in the Kimara area. Over the past five years, there have been numerous improvements in water services in Kimara, thanks to the collaboration between DAWASA and the public sector in constructing a water distribution network.

[bookmark: _Toc154647793][bookmark: _Toc154656329]Water -Consumer Business
In his analysis of the water revenue collection in Nyamagana municipal, Jonathan Jackson Lumenyela emphasized the negative impact of delayed payment of water bills on the overall performance of water authorities. This issue has been raised by various researchers in different sectors, as highlighted by Christopher J.L. M in the health system and William Crandall in the financial sector. The research conducted by Lumenyela found that the billing efficiency, which is the percentage of water billed as compared to water produced, was approximately 70%, while the collection efficiency, which is the percentage of collections as compared to billing, was about 50%. As a result, the contribution revenue efficiency was only 35%, leading to revenue loss and poor institutional performance. To further analyze this problem, this research breaks it down into three aspects: payment defaulters, water sales, and the billing system. These issues need to be addressed in order to improve revenue collection efficiency and ensure the sustainability of the water authorities in Nyamagana municipal. It is crucial to identify the root causes of payment defaulters, assess the effectiveness of water sales strategies, and improve the billing system to ensure accurate billing and timely payment of water bills.

[bookmark: _Toc154647794][bookmark: _Toc154656330]Payment Defaulter
The research findings suggest that DAWASA, the water supply system, is facing a major challenge in maintaining a reliable and sustainable water supply system due to a significant number of customers failing to meet their monthly payment obligations. This is a concerning issue as water is a basic necessity, and its availability affects both public health and socio-economic development. The study highlights that out of the 2,220,000 active customers, only 1,000,000 customers were paying their bills promptly and regularly, indicating that over one million customers were not fulfilling their payment obligations. This non-compliance poses a considerable risk to the sustainability of the water supply system and can have negative impacts on the infrastructure and maintenance of the system. If payments are not received regularly, it becomes difficult for DAWASA to operate efficiently and effectively, leading to a disruption in the water supply system. On-payment also affects the financial sustainability of DAWASA. The water supply system requires significant resources to maintain and improve the infrastructure and ensure water quality. The non-payment of bills leads to a loss of revenue, which can compromise the system's ability to invest in infrastructure and improve water quality. Furthermore, the research findings indicate that the lack of responsibility and disregard for payment obligations among customers is a widespread issue. This suggests that there is a need for increased awareness and education among customers to understand the importance of fulfilling payment obligations and the consequences of non-payment. DAWASA could explore different strategies to encourage prompt payment, such as implementing incentives or penalties for customers who pay their bills on time or not

[bookmark: _Toc534825136][bookmark: _Toc18513928][bookmark: _Toc154647795][bookmark: _Toc154656331]Water Sales
The research findings suggest that there is a significant difference between the volume of water produced and distributed for sales and the volume of water actually sold to customers. Specifically, the study reveals that the volume of water sold is less than the volume of water produced by 91,252,752 units per year, which represents 53% of the total water produced.

This difference between the volume of water produced and distributed for sales and the volume of water actually sold is referred to as water loss or non-revenue water. This is water that is lost or unaccounted for in the distribution system, and it includes both physical losses (such as leaks and bursts) and commercial losses (such as illegal connections and meter inaccuracies).

Water loss is a significant challenge for water supply systems as it can have several negative impacts. First, it leads to a loss of revenue for the water supply system, which can affect its financial sustainability and ability to provide high-quality services to customers. Second, it can result in reduced water availability for customers, which can compromise public health and socio-economic development. Finally, it can have negative environmental impacts, such as reducing the availability of water for ecosystem services.

The research findings highlight the need for DAWASA to address the issue of water loss and non-revenue water. This can be achieved through a combination of measures, such as investing in infrastructure maintenance and upgrading, improving metering and billing systems, and reducing illegal connections and non-technical water losses. By addressing water loss, DAWASA can improve its financial sustainability, ensure reliable and sustainable water supply, and contribute to achieving the United Nations Sustainable Development Goal 6, which aims to ensure access to water and sanitation for all.

[bookmark: _Toc154647796][bookmark: _Toc154656332]Billing System
The supplier has provided the following system details:
The EDAMS-Billing & Customer Information system is a comprehensive commercial management suite. It includes online queries, direct sales, meter readings, route management for meter readers, customer support, debt and revenue management, metering, service connections, monthly invoicing, and management reporting. This integrated solution incorporates established best practices in the industry. High data integrity standards maintained by the system ensure a precise billing database, which significantly impacts the service provider’s financial results. The system’s benefits include:
· Decreased revenue loss due to billing inaccuracies.
· Enhanced customer service and satisfaction, leading to better revenue collection and lower total overdue payments.
· Improved reporting accuracy, boosting management oversight and overall efficiency.
· Effective meter management and data verification, aiding in the decrease and control of water that is not billed.
Furthermore, the EDAMS billing system can assess the commercial database, identifying and prompting the correction of inconsistencies. This system plays a crucial role in optimizing commercial operations, thereby increasing the volume of billed services and revenue collection. Additionally, it features a tariff analysis tool that allows users to forecast revenue based on various scenarios and supports the implementation of policy measures.

[bookmark: _Toc154647797][bookmark: _Toc154656333]5.3    Quantitively Approach-Discussion from Factor Analysis
5.3 [bookmark: _Toc154647798]
[bookmark: _Toc154656334]Effect of Technology in PPP
The study on the impact of technology on PPP projects has revealed that technology has had a significant influence on the success of PPPs. The research examined 13 factors, and the results showed that 12 of these factors had a significant impact on PPPs. This indicates that technology has played a crucial role in facilitating the success of PPP projects.

One way technology has impacted PPPs is through the use of digital platforms. Digital platforms have streamlined the procurement process, making it more efficient for private companies to bid on PPP projects. This has led to more efficient and effective procurement processes, which can help reduce costs and increase competition among private partners.

Moreover, data analytics has also played a critical role in enhancing the efficiency of PPP projects. By analyzing data on project risks, costs, and benefits, governments and private partners can make informed decisions about PPP projects. This has helped to minimize project risks, reduce costs, and ensure that the benefits of PPP projects are maximized.

In the water sector, the study argues that PPPs should involve the use of smart infrastructure. Smart infrastructure incorporates sensors, data analytics, and other digital technologies to enhance performance and functionality. This can lead to several benefits, such as reducing maintenance costs, enhancing safety, and lessening environmental impact. By using smart infrastructure in PPP projects, the efficiency of PPP projects can be improved, and the benefits of these projects can be maximized.


[bookmark: _Toc154647799][bookmark: _Toc154656335]Financing Role of PPP in Water Projects
Public-Private Partnerships (PPPs) have increasingly become a popular solution for governments around the world to address challenges in infrastructure development and service delivery, including water supply and sanitation. This study reinforces previous research indicating that PPPs can play a significant role in financing water projects, improving service quality, and reducing public sector fiscal burdens.

One of the key advantages of PPPs is the ability to attract private sector investment. This can be especially critical for developing countries or regions where public funding may be limited. With the participation of private investors, the cost of financing water projects can be shared, thereby reducing the financial burden on the government. In addition, the involvement of the private sector can also lead to increased efficiency in project delivery, as private companies are often incentivized by profit motives to complete projects on time and within budget.

The study also highlights the potential for PPPs to improve service quality in water supply and sanitation. Private sector companies typically bring a higher level of expertise and technology to infrastructure projects, which can lead to better maintenance and performance of water systems. Additionally, private companies may be able to offer more innovative and customer-oriented solutions, leading to a higher level of satisfaction among water users.

Furthermore, PPPs can also help to reduce public sector fiscal burdens. Public sector agencies are often constrained by budgetary limitations and bureaucratic processes, which can impede infrastructure development and service delivery. Through PPPs, the private sector can take on some of the financial risk and responsibilities, which can help to reduce the burden on public sector agencies. This can free up resources and allow public sector agencies to focus on other priorities.

The study also highlights the potential of PPPs to bridge the gap between finance and technology. Through PPPs, public sector agencies can gain access to the latest technology and expertise, which can be critical for improving the efficiency and effectiveness of water projects. With the involvement of private sector companies, public sector agencies can benefit from the latest innovations in areas such as data analytics, sensors, and smart infrastructure.

However, PPPs are not without their challenges. One of the main criticisms of PPPs is the potential for private companies to prioritize profit over public interest. There have been cases where private companies have overcharged for services, leading to increased costs for water users. Additionally, there is a risk of reduced accountability and transparency, as private companies may not be subject to the same level of oversight as public sector agencies.

This study provides evidence to support the potential of PPPs to address challenges in water supply and sanitation, including inadequate investment, low efficiency, and poor service quality. The findings highlight the importance of partnerships between the public and private sectors, which can lead to increased efficiency, improved service quality, and reduced fiscal burdens. However, it is important to carefully manage and regulate PPPs to ensure that private companies prioritize public interest and that there is transparency and accountability in project delivery.

[bookmark: _Toc154647800][bookmark: _Toc154656336]Management Techniques used by PPP
The importance of management in PPPs for water supply and sanitation projects cannot be overstated. The success of PPP projects in these areas depends heavily on effective management strategies that are geared toward improving the quality and efficiency of service delivery. To assess the impact of management on PPP projects in water supply and sanitation, the study in question used fifteen indicators that were grouped into three categories: institutional, technical, and commercial management.
The study found that 13 out of the 15 indicators demonstrated the influence of management provided by PPPs in water projects. The institutional management category included indicators such as the establishment of regulatory frameworks, the use of performance-based contracts, and stakeholder engagement and participation. The technical management category included indicators such as the implementation of water treatment technologies and efficient waste management strategies. The commercial management category included indicators such as the ability to generate revenue and reduce losses.

One example of a successful PPP project in water supply and sanitation is the Manila Water Company in the Philippines. This company has been involved in providing clean water and sanitation services to the eastern part of Metro Manila since 1997 through a PPP arrangement with the government. The company's success can be attributed to effective management strategies, including stakeholder engagement and participation, the use of concession agreements with performance-based contracts, and the implementation of innovative technologies for water treatment and waste management.
One key aspect of effective management in PPP projects for water supply and sanitation is the establishment of regulatory frameworks. These frameworks provide a legal and institutional framework for the provision of services, and they help to ensure that the interests of all stakeholders are protected. In addition to regulatory frameworks, stakeholder engagement and participation are crucial for the success of PPP projects. This includes engagement with local communities, civil society organizations, and other relevant stakeholders to ensure that their views and concerns are taken into account in the planning and implementation of PPP projects. Another key aspect of effective management in PPP projects for water supply and sanitation is the use of performance-based contracts. These contracts specify the service standards that the private partner is expected to meet, and they include incentives for the private partner to meet these standards. This helps to ensure that the private partner is motivated to provide high-quality services, and it provides a mechanism for monitoring and enforcing service standards. In addition to effective institutional management, technical management is also crucial for the success of PPP projects in water supply and sanitation. This includes the implementation of innovative technologies for water treatment and waste management. For example, the Manila Water Company has implemented a number of innovative technologies, such as the use of membrane bioreactor technology for wastewater treatment, which has significantly improved the quality of water in the area.
The study also revealed a significant interrelation between management, technology, and finance in the DAWASA water project. The success of water projects is attributed to PPP's ability to manage funds, introduce new technology, and ensure timely project completion.
Influence of PPP in ensuring water projects are Environmental sustainably. The research conducted by Song et al. (2019) demonstrates that PPPs have the potential to significantly improve sustainable water management practices, such as water conservation and reuse, by leveraging private sector expertise and resources. The study also emphasizes the potential of PPPs to reduce water loss through leakage and encourage sustainable sanitation practices, such as safe disposal of hazardous waste. These findings align with a separate study by Surucu and Akbiyikli (2019), which highlights the role of PPPs in promoting environmental sustainability in water projects through the integration of renewable energy sources and energy-efficient technologies in water treatment processes. Overall, both studies indicate the importance of PPPs in ensuring that water projects are not only financially viable but also environmentally sustainable, meeting the growing demand for water services while minimizing negative environmental impacts.
Finally, commercial management is also important for the success of PPP projects in water supply and sanitation. This includes the ability to generate revenue and reduce losses. Effective commercial management involves strategies such as revenue collection, cost recovery, and the reduction of non-revenue water (NRW). The reduction of NRW is particularly important, as it can significantly improve the financial viability of PPP projects.

[bookmark: _Toc154647801][bookmark: _Toc154656337]Linking Quantitative and Qualitative Findings
The study revealed that there is a significant correlation between the quantitative and qualitative findings in all aspects of the research, including management, technology, finance, and environmental sustainability. Both aspects of the study showed that each element plays a crucial role in providing clean water in the Kimara area. In the technology aspect, the study found that it influences the ease of water billing payment, as DAWASA engaged with mobile operators to provide customers with means of paying their water bills through mobile money. This finding is consistent with the research conducted by Kathi & Jody (2009), which indicates that the collection of payments from consumers is a complex process for most businesses. Therefore, organizations aim to provide multiple payment types and channels to make it easy and convenient for consumers to pay their bills. The study findings are also in line with the research conducted by Mohammed Arifur&Zakiya (2017), which found that customer satisfaction is a significant predictor of the variation in the time taken to settle water bills. The study also highlighted the importance of monitoring and control measures and transaction time at the bill payment centers. Some customers suggested additional payment systems, such as acceptance of cash by DAWASA officers and modifications to the control number to make it easier for customers to make payments.

Both qualitative and quantitative research designs agree on the impact of public-private partnerships (PPPs) in financing water projects and facilitating easy access to funds for new projects. However, the primary data analysis presents a conflicting view as it reveals that DAWASA is struggling in the finance sector. According to DAWASA's financial report, there was a deficit of TZS 11 billion in 2017, compared to a surplus of TZS 1.8 billion in the previous year, despite an increase in revenue. The primary reasons for the deficit were an increase in direct costs, overall overhead expenses, production costs, employee benefits, and repair and maintenance expenses, as well as penalty charges due to a delay in submitting pension funds from previous years. Moreover, DAWASA's profitability declined by 18.72% (from 3.40% to 15.32%), and its return on assets (ROA) decreased by 41.47% (from 11.16% to 30.31%). ROA measures a company's profitability relative to its total assets, and a higher ROA indicates better performance and higher earnings on less investment. Thus, the current financial performance of DAWASA does not reflect well on the organization.
In debts collections, average collection period is the average number of days between the date that a credit sale is made, and  the date that the money is received from the customer. As Quantitative founds that there is link between Finance and Management, these finds also lining with qualitative study. In this study, is the periods between the bills are sent to customers and the day that the customer settles the bill. The calculations showed the receivable days are increasing from 28 days to 74 days. Most of the receivables are from customers’ bills. Delaying of bills payments is the sign of defaulting. These findings are contradictory with qualitative finding and Results from Factor analysis

It can be noted that public-Private Partnerships (PPP) have gained significant attention as a means of delivering sustainable water and sanitation services. Several studies have shown that PPPs can improve the efficiency and effectiveness of service delivery by harnessing the strengths of both public and private sectors.

One of the key findings regarding the role of PPPs for sustainable water and sanitation services is that they can bring in private sector expertise and innovation in project design, construction, and management. This can lead to cost savings and improved service quality. Private sector entities can bring in capital, technology, and expertise in project management, which can help to overcome the lack of financial resources, technical capacity, and governance issues that often impede the delivery of these services in developing countries.
Another finding is that PPPs can create a more sustainable business model for water and sanitation services, particularly in areas where the public sector lacks resources or expertise. The private sector’s involvement can bring in commercial principles, which help to create incentives for efficient and effective service delivery. PPPs can encourage private sector investment in the sector, which can lead to increased competition, better service quality, and greater accountability.

Improved Service Delivery: PPPs can help improve service delivery by leveraging private sector expertise and resources to enhance operational efficiency, maintenance, and infrastructure development. Private sector participation can bring in innovation, technology, and management skills that may be lacking in the public sector, leading to improved service quality and coverage.

Enhanced Access to Finance: PPPs can help mobilize private sector investment and financing for water and sanitation infrastructure projects, which may be difficult to obtain solely through public funding. This can enable greater access to financial resources for expanding and upgrading water and sanitation services, especially in areas with limited public funding or creditworthiness concerns.

Risk Sharing and Allocation: PPPs can provide a framework for sharing and allocating risks between the public and private sectors. Risks such as construction delays, cost overruns, and revenue shortfalls can be shared or transferred to the private sector, reducing the burden on the public sector and ensuring accountability in project implementation and performance.

Sustainable Operation and Maintenance: PPPs can incentivize private sector partners to adopt sustainable operation and maintenance practices, as their financial returns are linked to the performance of the infrastructure over the long term. This can lead to improved asset management, service continuity, and environmental sustainability of water and sanitation systems.

Affordability and Tariff Setting: One of the key concerns in PPPs for water and sanitation services is affordability, particularly for low-income populations. Proper tariff setting and affordability measures, along with appropriate regulatory oversight, are critical to ensure that services remain affordable for all users, including the poor and marginalized communities.

Contextual Factors: The success of PPPs for water and sanitation services is influenced by various contextual factors such as legal and regulatory frameworks, institutional capacity, local governance, and social and cultural norms. Tailoring PPP models to the local context and addressing contextual challenges is crucial for their effectiveness and sustainability.

Moreover, PPPs can contribute to achieving universal access to water and sanitation services. In the country, there is a significant infrastructure gap in terms of water and sanitation services, particularly in rural areas. PPPs can help to fill this gap by providing additional financial resources, expertise, and technology to scale up service provision.
Reconciling Quantitative and Qualitative Findings on Financial Performance
While quantitative results indicated that PPP arrangements have contributed to enhanced financial performance through improved cost recovery and investment inflows, qualitative evidence presented a more cautious view. Interviews with DAWASA staff and local administrators revealed that although PPPs have mobilized capital, challenges persist in revenue collection, tariff enforcement, and delayed payments by some private contractors. These divergences suggest that financial performance gains observed in the data may reflect short-term improvements rather than sustained financial health. The discrepancies highlight the complexity of measuring PPP effectiveness financial metrics may show positive trends, yet institutional inefficiencies, governance gaps, and political influence continue to undermine consistent performance. Integrating both perspectives reveals that while PPPs enhance financial viability in theory, the outcomes in practice depend heavily on transparent regulation, robust oversight, and long-term contract enforcement.
A critical analysis of the data reveals a notable discrepancy between the water usage and billing figures derived from the consumer survey in Kimara and the official data from DAWASA. The survey suggested an average monthly household bill of approximately TZS 24,000, while DAWASA's records for the ward show a range of TZS 13,000 to 80,000. This divergence is not a simple error but likely reveals underlying operational and social realities of the water system in Dar es Salaam.
Several plausible hypotheses can explain this discrepancy:
The Impact of Water Rationing: As indicated in DAWASA's reports, water rationing is a reality in many parts of the city, including Kimara. Survey respondents may have based their estimates on their desired usage or consumption during periods when water is available, whereas DAWASA's bills reflect the actual, lower consumption due to intermittent supply. A household cannot be billed for water it does not receive. Lifestyle and Averaging Effects: The survey's figure is an average. It may mask a bimodal distribution where a smaller number of high-consumption households (with higher bills) are balanced by a larger number of low-consumption households. The survey's description of Kimara residents as "working families" who "spend less time at home" directly supports the idea that actual metered consumption (and thus bills) could be lower than standard estimates.
Methodological Differences: The survey relied on self-reported estimates from residents, which are susceptible to recall bias and approximation. In contrast, DAWASA's billing data is based on meter readings (where functional), which are more precise but may not capture the full economic cost to households who supplement their supply with expensive water from vendors.

5.4   Critical Perspective: Risks and Limitations of PPPs in the Tanzanian Context
While this study identifies potential benefits of PPPs, a critical assessment must also acknowledge their inherent risks and limitations within Tanzania's specific context, as evidenced by the findings.
· Risk of Incomplete Risk Transfer: The DAWASA case suggests a potential misallocation of risk. The private sector may bear construction and operational risks for a specific asset, but the public utility retains the massive commercial and revenue risks (e.g., from non-payment and water theft), which ultimately dictate financial survival. This aligns with Principal-Agent Theory, where risks are not allocated to the party best equipped to manage them.
· Limited Scope for Holistic Reform: The PPP model, as experienced, appears to be applied in a piecemeal fashion. It can introduce a new billing system or treatment technology but does not necessarily address the political economy of tariff setting or the institutional corruption that enables illegal connections. This creates islands of efficiency within a sea of systemic dysfunction.
· Accountability and Transparency Concerns: The existence of a "water mafia" and significant apparent losses points to governance challenges. Introducing a private, for-profit actor into this environment without robust, transparent regulatory oversight can create new avenues for rent-seeking or obscure public accountability.

· Affordability and Equity Risks: A drive for cost-recovery through PPPs could lead to tariff increases that price the poorest consumers out of the formal market, pushing them towards even more expensive and unsafe informal vendors, thus exacerbating inequality.
· [bookmark: _Toc83124729][bookmark: _Toc154647802]
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[bookmark: _Toc154656339]CONCLUSION AND RECOMMENDATIONS
[bookmark: _Toc83124731][bookmark: _Toc154647803][bookmark: _Toc154656340]6.1   Summary of Major Findings
In conclusion, the findings of this research project reveal a dire situation regarding the provision of water and sanitation services in Dar es Salaam, Tanzania. Despite the presence of DAWASA and its efforts to provide water and sanitation services, a significant portion of the population still lacks access to these essential services. The study also highlights the challenges facing DAWASA, including inadequate investment, low efficiency, and poor service quality.

The study found that public-private partnerships (PPPs) have the potential to be a solution to these challenges, as evidenced by previous research studies and the quantitative findings of this research project. PPPs can provide the necessary financial resources for DAWASA to meet its goals, and they can bridge the gap between finance and technology by enabling access to the latest technology for improving water supply and enhancing the efficiency of water projects.

However, the study also highlights the importance of effective management in PPPs to ensure the success of water projects. The Manila Water Company in the Philippines provides an excellent example of effective management techniques, such as stakeholder engagement and participation, and the use of concession agreements with performance-based contracts. Management support in areas such as water treatment, project management, waste management, and supply management is also essential.

Moreover, the research findings reveal that a large number of residents living in the DAWASA network area are still not connected to water and sanitation services. Most kiosks that provide water services to the unconnected population do not tap water from DAWASA infrastructures, and instead, water is supplied by water tanker trucks from unknown sources or through illegal connections. Collusion with local government and high-level leaders further exacerbates the problem, with large water consumers such as apartments accessing water services from the "water mafia." The lack of adequate assurance on water safety from mosques’ boreholes and other unregulated sources for consumption purposes poses significant health risks to the population.

Additionally, the study found that only 10% of DAWASA designated areas residents have access to sanitation services. The remaining 90% of domestic wastewater disposal in Dar es Salaam is unclear, with inadequate wastewater infrastructure to cope with the demand, limited resources, and a low level of private sector involvement in waste and wastewater investments. Wastewater from households is indiscriminately discharged into rivers and streams, causing pollution.

Furthermore, the study found that water sales are less than the water produced by 53%, with the Water Loss (Non-Revenue Water) split into 40% physical (real/technical) losses and 60% commercial (apparent) losses. DAWASA's failure to attain the required service level of below 20% in terms of NRW management, as reported by EWURA in 2018, highlights the need for improvements in management and infrastructure to address this issue.
Based on these findings, the study recommends that DAWASA prioritize increasing access to water and sanitation services, especially for those who are currently unconnected. This could involve a more significant emphasis on PPPs, with effective management practices and the incorporation of the latest technologies to improve water supply and wastewater management. Moreover, there is a need to strengthen regulations and enforcement to address illegal connections, water theft, and the "water mafia." Finally, DAWASA should prioritize the development of infrastructure for wastewater management to reduce pollution and ensure the safe disposal of wastewater.

[bookmark: _Toc154647804][bookmark: _Toc154656341]6.2   Solvency
As per financial reports, the audit report reviled that in 2016 the revenue was less than twice of the payables. That means the liquidity of the utility could be in danger if all payables were to be settled. 
Average payment period (APP) has decreased from that of 2016 where by the utility could take 221 days to settle the debts. This means that DAWASA could takes almost 1 year to settle its debts due to the shortage of cash caused by delay of customers’ bills payments or completely default.

[bookmark: _Toc83124732][bookmark: _Toc154647805][bookmark: _Toc154656342]6.3    Conclusion
This research project provides critical insights into the challenges facing DAWASA in providing water and sanitation services in Dar es Salaam, Tanzania. While PPPs have the potential to be a solution to these challenges, effective management and infrastructure development are essential to ensure their success. By implementing the recommendations outlined in this study, DAWASA can improve the provision of water and sanitation services to the population of Dar es Salaam, leading to improved health outcomes and a better quality.
Private Sector can be a solution for Sustainable Water and Sanitation Services
Maximizing Availability and Accessibility of Water and Sanitation Services. As per recommendation of this study. This can be successfully by adopting a Public Private Partnership (PPP) where by the private sector can be involved in the following. 
6 [bookmark: _Toc154647806]
6.1 
6.2 
6.3 
[bookmark: _Toc154656343]Governance
This is improving availability and accessibility of water and sanitation services coupled with increased efficiency and effectiveness in water and sanitation service delivery is indeed everyone’s interest. Collaboration and Partnerships is vital, as services delivery is dependent of knowledge, financing, and experience which otherwise would be shared if private sector will actively be engaged. Different types of governance arrangements, forms and examples have emerged from which Tanzania can tap and adapt from to harness the private sector potential in improving water and sanitation service delivery. Tanzania needs to deliberate key issues as far as “Private Sector engagement” is concerned. These issues however include Private Engagement Models which include, Private Sector Partnership, Public Private Partnership, Private Sector Collaboration, Private Sector Development, Policy, Legal and Regulatory Frameworks, Institutional Arrangement, as well as Consumer Right Protection.
[bookmark: _Toc154647807][bookmark: _Toc154656344]Technology Science and Innovation
There is an increasing range of innovative and low-cost technologies and approaches for Water Resources Management, Water Supply and Sanitation and Wastewater Management as well as technical alternatives to increase efficiency in water provision and use. There is an increasingly wide array of new technologies and approaches that are adaptable to scale, capacities and local conditions. Transferring technology requires both local knowledge and local capacities to make these options meet local conditions. With the engagement of business and people (private sector), only those that are economically profitable or that can be made financially sustainable in the longer term will be realized. Key aspects to be focused in this include, Innovative technologies/approaches for Water Resources Management, Innovative technologies/approaches for Water Supply, Innovative technologies/approaches for Sanitation and Wastewater Management, Technical alternatives to increase efficiency in water provision and use

[bookmark: _Toc154647808][bookmark: _Toc154656345]Financing Instruments
As the country’s water services delivery infrastructures ages and populations grow beyond the, capacity of existing systems, Tanzania needs to deploy hundreds of billions of shillings to repair and, expand drinking water, wastewater infrastructures and protect the water resources. Despite the fact that there is an emerging cost-effective solution, the water sector needs to identify new financing alternatives and spend those funds on the most effective use. The country needs to deliberate in more detail the key issues on Feasible Financial Arrangements and Instruments where by Private capital directed toward sustainable water management projects, Bankable Water and Wastewater Projects, which is Design, Management and Completion of Projects as well as, Commercialization and Revenue Management Models which will involve new financing techniques to pay for service delivery
[bookmark: _Toc154647809][bookmark: _Toc154656346]Capacity-Building
Capacity building is the engine and driver for achieving sustainable service delivery in Tanzania water and sanitation sector. Despite the facts that ‘increasing investments in capacity-building is a major challenge facing not only the water and sanitation sector’ there is strong evidence from other sectors that investing in capacity building not only makes sound economic sense in terms of return on investment, but it can also help leverage additional sources of funding. In the water and sanitation sectors, capacity building must be closely linked to private sector engagement governance models, financial investments/instruments and to the use, adaptation and transfer of new technologies that all together support the improvement of service delivery. Key aspects to be focused in this should be, Capacity Building Model involving local knowledge, Mechanisms for Improved Access to Information, Effective Partnerships in Capacity Building
[bookmark: _Toc534825161][bookmark: _Toc18513954][bookmark: _Toc83124733][bookmark: _Toc154647810]Way forward
Dawasa’ Perspective
Based on the empirical findings of this study, PPPs hold potential to enhance DAWASA’s operational and financial performance. However, past attempts at implementing PPP arrangements within the utility have not yielded the expected outcomes, indicating that PPPs are not a guaranteed solution and must be approached cautiously. To improve the likelihood of future success, this study recommends a phased implementation strategy.

Phase 1 should focus on foundational reforms, beginning with a rigorous and transparent audit of DAWASA’s customer database and network infrastructure. This exercise is essential for identifying and eliminating illegal connections, water theft, and unaccounted-for water. Unless these systemic losses are addressed, revenue performance will remain weak, and more advanced PPP interventions will be undermined. In addition, a comprehensive and evidence-based tariff reform process should be undertaken to move the utility toward cost-recovery while incorporating appropriate social safeguards for low-income households. This measure responds directly to the study’s finding that DAWASA’s financial instability is a fundamental constraint to service sustainability.

Phase 2 should run concurrently with Phase 1 and focus on strengthening regulatory and institutional capacity. Key sector actors—including the Ministry of Water, EWURA, and local government authorities—require targeted capacity-building to deepen their understanding of PPP models and enhance their ability to design, negotiate, and oversee contracts effectively. At the utility level, modernization is equally necessary. Investment in smart metering, GIS-based asset management, and digital billing platforms will help reduce physical losses and improve billing accuracy, aligning with the technological factors identified through the factor analysis.

Phase 3, initiated once foundational and institutional reforms are in place, should concentrate on strategic expansion of PPPs. Future PPP contracts must be holistic and performance-based, linking payments to measurable improvements such as reduced non-revenue water and increased revenue collection efficiency. Additionally, the study recommends the development of targeted PPP models for sanitation, particularly decentralized wastewater treatment systems in high-density settlements, given the extremely low sewerage coverage in Dar es Salaam. Such niche PPPs would address critical environmental and public health priorities while demonstrating the viability of specialized private-sector participation.
[bookmark: _Toc154656347]Tanzania Perspective
Private Sector participation for Sustainable water and sanitation service and Utilities’ financial sustainability can be made possible through Tanzania Private Sector Foundation (TPSF). This foundation was formally incorporated under the Companies Act (Cap 212) on 4th November 1998. It was established as a company limited by guarantee in order to promote private sector-led social and economic development in Tanzania and specifically it is aiming to carry out the functions: such as providing member organizations with services, they value, Understanding and representing their common interest; and, engage the Government in effective advocacy and lobbying.

Core objectives of TPSF are To Act as the principal interlocutor at the national level on all private sector matters. To effectively coordinate, promote and evaluate the activities of its members on cross cutting issues, To Advocate and lobby the Government to ensure effective Public Private Dialogue is in place at – Village, District, Regional and National, (Ministries, Departments Agencies-MDAs), as well at Parliamentary levels.
Other core objectives are to continuously develop the Private Sector Business agenda that is focusing on positioning the Private Sector as an engine of growth, creation of wealth, jobs and maximizing Tanzania’s competitive advantages in the global economy. Also, To represent the interests and concerns of members, private businesses, business people, entrepreneurs, employers and professionals in each sector of Tanzania’s economy; and create effective coalitions and alliances within Private Sector Organizations (PSO’s) as well as encourage cross-sectoral linkages. Not only that but also To create strategies for empowering PSO’s to improve their capacity to enable them effectively engage the Government on sectorial advocacy agenda, on sustainable basis and, To promote private sector corporate social responsibility, environmental protection and prudent use of Tanzania’s natural resources, towards ensuring growth and sustainable development. Moreover, to effectively engage the Government and other stakeholders in formulating and implementing pro-growth policies that promote Tanzania’s competitiveness encourage domestic and foreign investment; as well as pursue regional and international economic cooperation and opportunities. To make idea attainable

[bookmark: _Toc83124734][bookmark: _Toc154647811][bookmark: _Toc154656348]Recommendations
In view of the major findings derived in the study it is recommended that Involvement of private sector in water and sanitation service should be implemented.  Utilities’’ should prepare a new strategy on how to achieve the Sustainable Development Goals (SDGs) for equitable access to water and sanitation by 2030.These new roadmaps should also put a focus on rural growth centers and small towns where the majority of those without access to water and sanitation reside. 

This study has shown that domestic private sector participation (DPSP) is an effective and proven approach to address challenges in water and sanitation services delivery. The study found that this will help the nation and local governments in the country and water professionals to better engage with the domestic private sector in the provision of sustainable water and sanitation services in rural growth areas and small towns.

The water and sanitation market is fragmented and accommodates a large variety of different agents: international investors, local and regional actors, small-scale water operators, private sector whose core activity is not water (such as construction companies), including joint ventures between public and private companies as well as public companies operating abroad as private participant to competitive bidding. For the purpose of that work, there is no need to adopt a restrictive definition of private sector, as the principles and their application are well adapted to most partnerships. The African Water Utilities Partnership classifies these alternative providers into intermediate and independent service providers: the intermediate providers purchase bulk water from utilities for resale while independent providers develop their own supply systems in parallel to the formal utility. Thriving business opportunities are developing in water purification and desalinization. Direct services to users also involve some private sector participation in the form of concession, lease or management contracts, although public ownership and management of the main networks remain the norm in many countries. Substantial private participation has however developed in most countries for service delivery in the poorer and isolated areas in the form of small-scale and informal SMEs. Worth noting, there is also a thriving emerging market for bottled water.

Introduction of the private sector participation and investment by the proposed project will improve the overall efficient to 100%. This will improve not only the viability of the private sector, but also the efficiency of the overall water supply and sanitation including, Reduction in Non-Revenue Water, Improvement in Revenue Collection, Improvement in Customer Care, Optimization of Operational Costs and soon.

[bookmark: _Toc154647812][bookmark: _Toc154656349]6.4    Policies Framework Recommendation
Increase private sector involvement: The government should encourage more private sector involvement in water and sanitation projects through PPPs. This can be achieved by offering incentives such as tax breaks, land use rights, and streamlined bureaucratic procedures. This will help to increase the level of investment in water projects, improve service quality and efficiency, and reduce the fiscal burden on the government.
· Improve regulatory framework: The government should improve the regulatory framework for PPPs in water and sanitation projects to ensure that private sector involvement does not compromise service quality, affordability, and accessibility. This can be achieved by establishing clear guidelines for PPP contracts, developing mechanisms for monitoring and evaluation of PPP projects, and enhancing the capacity of regulatory bodies such as EWURA.
· Increase public awareness: The government should increase public awareness of the importance of water and sanitation services and the role of PPPs in financing and managing these services. This can be achieved through public education campaigns, community outreach programs, and stakeholder consultations.
· Invest in water infrastructure: The government should invest in water infrastructure to improve the availability and quality of water supply and sanitation services. This can be achieved through a combination of public and private investments in water treatment plants, distribution networks, wastewater treatment facilities, and water storage facilities.
· Reduce non-revenue water: The government should prioritize efforts to reduce non-revenue water, which is a major problem in the DAWASA network. This can be achieved through measures such as improving infrastructure maintenance, reducing leakages and water theft, and implementing more effective billing and collection systems.
· Increase access to sanitation services: The government should increase access to sanitation services in Dar es Salaam, particularly for low-income households. This can be achieved through PPPs that focus on low-cost sanitation technologies such as decentralized wastewater treatment systems, community toilets, and septic tanks.

In conclusion, PPPs can play a significant role in financing and managing water projects in Dar es Salaam, but this requires a supportive policy framework that encourages private sector involvement while protecting public interests. The government should invest in water infrastructure, reduce non-revenue water, increase public awareness, and improve the regulatory framework for PPPs to achieve sustainable water and sanitation services for all. While PPPs offer significant opportunities for delivering sustainable water and sanitation services, there is a need for careful planning and effective governance to ensure that these partnerships are effective and beneficial to all stakeholders involved.

PPPs can play a positive role in achieving sustainable water and sanitation services by leveraging private sector resources and expertise, improving service delivery, enhancing access to finance, sharing risks, promoting sustainability, ensuring affordability, strengthening governance, and considering contextual factors. However, careful planning, robust regulatory frameworks, stakeholder engagement, and effective monitoring are essential to mitigate risks and ensure that PPPs are designed and implemented in the best interest of the public and the environment.

However, it is important to note that PPPs are not without their challenges. 
While this study provides valuable insights, its findings must be interpreted within the context of its limitations, which also present opportunities for future research.
· Geographical Scope: The case study of Kimara Ward, while justified as a critical case, limits the statistical generalizability of the findings. Future research could employ a multi-site comparative case study across different wards or cities in Tanzania to enhance external validity.
· Data Discrepancies and Measurement: The reliance on self-reported data in surveys is susceptible to biases. The noted discrepancy between reported and actual water bills underscores this challenge. Future studies could triangulate findings with direct meter data analysis or structured observational methods to mitigate this.
· Focus on Perceptions: The factor analysis primarily captured stakeholder perceptions. Future research could adopt a longitudinal design to quantitatively measure the cause-and-effect relationship between specific PPP interventions and objective performance metrics (e.g., changes in NRW percentage, collection efficiency) over timee
Addressing these limitations in future work will build a more comprehensive and robust evidence base for guiding PPP policy in Tanzania and similar contexts.
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Table: Variable Definition, Based on Survey Designed Question
	No
	Variable
	Variable definition 

	1
	TE.1
	DAWASA have modern water catchment equipment to enhance sustainable water supply service

	2
	TE.2
	DAWASA have modern water production plants to enhance water supply service.

	3
	TE.3
	DAWASA use modern water treatment plant to ensure required water quality to water consumers

	4
	TE.4
	DAWASA use modern pump instead of gravity model to supply water to consumers

	5
	TE 5
	DAWASA use smart meter to measure the amount of water supplied to consumers

	6
	TE 6
	DAWASA have modern way for off grid Water supply.

	7
	TE 7
	DAWASA use modern technology for new connection of water service to customers to enhance sustainable water supply

	8
	TE 8
	DAWASA use modern GIS technology to detect water leakage to avoid water loss

	9
	TE 9
	DAWASA use smart balls to detect water leakage to avoid water loss

	10
	TE 10
	DAWASA Use modern technology to manage leakage to mitigate water loss

	11
	TE 11
	DAWASA use modern water treatment plant to ensure required water quality to water consumers

	12
	TE 12
	DAWASA have modern plants for waste (Sewerage) treatment to enhance sustainable sanitation service

	13
	TE 13
	DAWASA render modern off grid waste water (Sewerage) treatment (onsite and offsite) to enhance sustainable sanitation service

	14
	FIN.1
	DAWASA have capital to finance modern water catchment equipment to enhance sustainable water supply service

	15
	FIN.2
	DAWASA can finance the investment in modern water production plants to enhance water supply service.

	16
	FIN.3
	DAWASA have capital to acquire water treatment plant to ensure required water quality to water consumers

	17
	FIN. 4
	DAWASA can finance modern pump to supply water to consumers

	18
	FIN. 5
	DAWASA has adequately been financing smart meter to measure the amount of water supplied to consumers

	19
	FIN 6
	DAWASA finances modern way for off grid Water supply.

	20
	FIN. 7
	DAWASA have capital to finance technology for new connection of water service to customers to enhance sustainable water supply

	21
	FIN. 8
	DAWASA have adequate finance to acquire modern technology of GIS to detect water leakage to avoid water loss

	22
	FIN. 9
	DAWASA have been financing to acquire smart balls to detect water leakage to avoid water loss

	23
	FIN. 10
	DAWASA can finance for modern technology to manage leakage to mitigate water loss

	24
	FIN. 11
	DAWASA have adequate fund to acquire modern water treatment plant to ensure required water quality to water consumers

	25
	FIN. 12
	DAWASA can finance modern plants for waste (Sewerage) treatment to enhance sustainable sanitation service

	26
	FIN. 13
	DAWASA can finance modern off grid waste water (Sewerage) treatment (onsite and offsite) to enhance sustainable sanitation service

	27
	MGT.1
	DAWASA have enough technical expert for water resources management to enhance sustainable water supply service

	28
	MGT.2
	DAWASA have enough technical expert for water production management to enhance sustainable water supply service

	29
	MGT.3
	DAWASA have enough technical expert for water quality management to enhance sustainable water supply service

	30
	MGT. 4
	DAWASA have enough technical expert for water treatment plant management to enhance sustainable water supply service

	31
	MGT. 5
	DAWASA have enough technical expert for water supply management to enhance sustainable water supply service

	32
	MGT. 6
	DAWASA have enough technical expert for water project management to enhance sustainable water supply service

	33
	MGT. 7
	DAWASA have enough technical expert for Non-Revenue Water management to enhance sustainable water supply service

	34
	MGT. 8
	DAWASA have enough technical expert for the management of modern technology of GIS to enhance sustainable sanitation services.

	35
	MGT. 9
	DAWASA have enough technical expert for Waster water management to enhance sustainable water supply service

	36
	MGT. 10
	DAWASA have enough technical expert for waste water treatment plant management to enhance sustainable sanitation service

	37
	MGT. 11
	DAWASA have enough technical expert for off grid Sanitation Service management to enhance sustainable sanitation service

	38
	MGT. 12
	DAWASA have enough technical expert for Decentralized Waste water Treatment to enhance sustainable sanitation service

	39
	MGT. 13
	DAWASA have enough technical expert for Financial Management to enhance sustainable sanitation service

	40
	MGT. 14
	DAWASA have enough technical expert for Operational Management to enhance sustainable sanitation service

	41
	MGT. 15
	DAWASA have enough technical expert for Human Resources Management to enhance sustainable sanitation service

	42
	ENV 1
	Our organization incorporate sustainability in the planning and implementation of water projects

	43
	ENV 2
	We take measures to ensure that water projects do not negatively impact the environment

	44
	ENV 3
	We monitor and evaluate the environmental impact of water projects

	45
	ENV 4
	We strategize to monitor water use to reduce water consumption in our projects

	46
	ENV 5
	We encourage the use of sustainable water management practices among stakeholders

	47
	ENV 6
	We take measures to mitigate the potential for water pollution in our projects?

	48
	ENV 7
	We ensure the efficient use of energy in water projects

	49
	ENV 8
	We manage waste generated from water projects?

	50
	ENV 9
	We protect biodiversity in water projects?

	51
	ENV 10
	We ensure the social sustainability water projects, particularly in terms of providing access to clean water for marginalized communities
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[bookmark: _Toc83124703][bookmark: _Toc154647817]Financial Performance of DAWASA
	Non-Revenue Water
	Actual 2017
	Actual 2016

	Net volume of water not billed as a percentage of volume of water supplied 
	47%
	50%


[bookmark: _Toc154499876]Table 0‑1:Non-Revenue Water for DAWASA
	RATIO ITEM
	FORMULAR
	 
	2017
	2016

	
	
	 
	TZS '000
	TZS '000

	Gross profit margin
	Gross profit
	x100%
	   32,924,924.00 
	   33,554,194.00 

	 
	Revenue
	
	   72,202,686.00 
	   51,937,245.00 

	 
	 
	 
	                45.60 %
	                    64.61 %


[bookmark: _Toc154499877]Table 0‑2: Gross profit ratio

	RATIO ITEM
	FORMULAR
	 
	2017
	2016

	
	
	 
	TZS '000
	TZS '000

	Net profit margin
	Net profit
	x100%
	1.0 (11,062,029.00) 
	     1,767,377.00 

	 
	Revenue
	
	       72,202,686.00 
	   51,937,245.00 

	 
	 
	 
	(15.32) % 
	                      3.40% 


[bookmark: _Toc154499878]Table 0‑3: Net profit ratio

	RATIO ITEM
	FORMULAR
	 
	2017
	2016

	
	
	 
	TZS '000
	TZS '000

	Return on Assets 
	PBIT
	x100%
	(10,822,322.00) 
	     1,767,377.00 

	 
	Total Asset
	
	   35,705,516.00 
	   15,837,573.00 

	 
	 
	 
	(30.31) % 
	                    11.16% 


[bookmark: _Toc154499879]Table 0‑4: Return on Assets (ROA)




	RATIO ITEM
	FORMULAR
	2017
	2016

	
	
	TZS '000
	TZS '000

	Current Ratio
	Total Current Assets
	   26,150,263.00 
	     1,100,721.00 

	 
	Total Current Liabilities
	   64,105,481.00 
	   32,675,508.00 

	 
	 
	                      0.41: 1
	                      0.03: 1


[bookmark: _Toc154499880][bookmark: _Toc72256930][bookmark: _Toc83124708]Table 0‑5: Current Ratio
[bookmark: _Toc154647818]Table 4.1: Quick ratio (Acid test ratio)
	RATIO ITEM
	FORMULAR
	2017
	2016

	
	
	TZS '000
	TZS '000

	Quick Ratio
	Quick Asset
	            18,951,844.00 
	     9,017,759.00 

	 
	Total Current Liabilities
	            64,105,481.00 
	   32,675,508.00 

	 
	 
	                               0.30 :1
	                      0.28 :1

	
	
Note
	
	

	
	Quick Asset =Current Asset –Inventory
	

	 2017:
	             26,150,263,000.00 ---
	7,198,419,000.00 
	

	
	=
	18,951,844,000.00 
	

	
	
	
	

	2016:
	             11,007,421,000.00 ---
	1,989,662,000.00 
	

	
	=
	9,017,759,000.00 
	









[bookmark: _Toc154647819]Trade and other payables
[bookmark: _Toc83124709][bookmark: _Toc154647820]Table 4.10: Accounts payable turnover
	RATIO ITEM
	FORMULAR
	 
	2017
	 
	2016

	
	
	
	TZS '000
	 
	TZS '000

	Accounts Payable Turnover
	Revenue
	 
	            72,202,686.00 
	
	   51,937,245.00 

	 
	Accounts payable
	
	              6,220,073.00 
	
	   31,385,008.00 

	 
	 
	 
	                            11.61 Times
	 
	                      1.65 Times



[bookmark: _Toc83124710][bookmark: _Toc154647821]Table 4.21: Average Purchase Credit Period (Accounts Payable Period)
	RATIO ITEM
	FORMULAR
	 
	2017
	 
	2016

	
	
	
	TZS '000
	 
	TZS '000

	Average Purchase Credit Period
	360 days
	 
	                          365.00 
	
	                 365.00 

	 
	Payable Turnover
	
	11.61 
	
	1.65 

	 
	 
	 
	                            31.44 days
	 
	                 221.21 days


[bookmark: _Toc154647822]
Overdraft
The overdraft stood at TZS 749 million (2016: TZS 880.5 million). 
[bookmark: _Toc154647823]Borrowings
Borrowings decreased by 1% to TZS 5.7 billion (2016: TZS 5.8 million), the decrease was due the repayments that were made by the Corporation on its Barclays finance lease leading to a decline of the finance lease amount from TZS 1.3 billion as at 30 June 2016 to TZS 953 million as at 30 June 2017. However, there was a new loan from CRDB which stood at TZS 376 million which was a new loan that did not exist in the previous year. 
[bookmark: _Toc72256932][bookmark: _Toc83124711][bookmark: _Toc154647824]Table 4.3: Accounts receivable turnover
	RATIO ITEM
	FORMULAR
	 
	2017
	 
	2016

	
	
	
	TZS '000
	 
	TZS '000

	Accounts Receivable Turnover
	Revenue
	 
	            72,202,686.00 
	
	   51,937,245.00 

	 
	Accounts Receivables
	
	            14,693,958.00 
	
	     4,030,568.00 

	 
	 
	 
	4.91 Times
	 
	12.89 Times



[bookmark: _Toc72256933][bookmark: _Toc83124712][bookmark: _Toc154647825]Table 4.4: Average collection period
	RATIO ITEM
	FORMULAR
	 
	2017
	 
	2016

	
	
	
	TZS '000
	 
	TZS '000

	Average Collection Period
	365 days
	 
	                          365.00 
	
	                 365.00 

	 
	Receivable Turnover
	
	                               4.91 
	
	                    12.89 

	 
	 
	 
	                            74.34 days
	 
	                    28.32 days
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	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	
	cash or cheque to DAWASA's pay point
	4
	6.7
	6.7
	6.7

	
	DAWASA officers’ cheque collection
	17
	28.3
	28.3
	35.0

	
	Valid   Bank deposit
	17
	28.3
	28.3
	63.3

	
	Mobile payments
	20
	33.3
	33.3
	96.7

	
	payment to landlord
	2
	3.3
	3.3
	100.0

	
	Total
	60
	100.0
	100.0
	


Source: Research Data (2018)

[bookmark: _Toc154647826]Appendix1: Questionnaire 
Dear respondent, 
My name is …... a student of The Open University of Tanzania. This Questionnaire is administered as part of my research study which is focusing on “Assessment of the factors affecting job satisfaction among healthcare providers: A case of selected public hospitals in Ilala municipality”. You are kindly asking to spear some few minutes and take part in this study. The participation in this study is voluntary. Therefore, feel free to withdraw if you are uncomfortable. The information collected will solely be used for academic purpose.
[bookmark: _Toc154647827]SECTION A: RESPONDENTS DEMOGRAPHIC INFORMATION
	Variable
	Frequency
	Percentage

	Gender

	Male
	
	

	
	Female
	
	

	Age
	18-25
	
	

	
	26-30
	
	

	
	31-34
	
	

	
	35-40
	
	

	
	41-60
	
	

	
	61-above
	
	

	Marital Status
	Single
	
	

	
	Married
	
	

	
	Divorced
	
	

	
	Widow
	
	

	Education
	Primary education
	
	

	
	Secondary Education
	
	

	
	Bachelor degree
	
	

	
	Graduate degree
	
	

	Family
	Have family
	
	

	
	No family
	
	

	Employment
	Self Employed
	
	

	
	Employed in Government
	
	

	
	Employed in Private sector
	
	

	
	No Employment
	
	

	Monthly Income in Tanzania shillings
	0-300,0000
	
	

	
	300,000 – 600,0000
	
	

	
	600,001-1,000,0000
	
	

	
	1,000,001- 1,500,000
	
	

	
	1,500,001- above
	
	


[bookmark: _Toc154647828]
Section 1: Technology
The purpose of this section is to gather your feedback about DAWASA's Public-Private Partnership on the technological aspects and, tools and equipment that DAWASA has implemented to improve their water supply services

1 = Strongly disagree
2 = Disagree
3 =Neutral
4 =Agree
5 =Strongly agree
how do you agree are you with following questions
	S/N
	Question
	Answer

	1
	DAWASA have modern water catchment equipment to enhance sustainable water supply service
	

	2
	DAWASA have modern water production plants to enhance water supply service.
	

	3
	DAWASA use modern water treatment plant to ensure required water quality to water consumers
	

	4
	DAWASA use modern pump instead of gravity model to supply water to consumers
	

	5
	DAWASA use smart meter to measure the amount of water supplied to consumers
	

	6
	DAWASA have modern way for off grid Water supply.
	

	7
	DAWASA use modern technology for new connection of water service to customers to enhance sustainable water supply
	

	8
	DAWASA use modern GIS technology to detect water leakage to avoid water loss
	

	9
	DAWASA use smart balls to detect water leakage to avoid water loss
	

	10
	DAWASA Use modern technology to manage leakage to mitigate water loss
	

	11
	DAWASA use modern water treatment plant to ensure required water quality to water consumers
	

	12
	DAWASA have modern plants for waste (Sewerage) treatment to enhance sustainable sanitation service
	

	13
	DAWASA render modern off grid waste water (Sewerage) treatment (onsite and offsite) to enhance sustainable sanitation service
	



	S/N
	Question
	Answer

	1
	DAWASA have capital to finance modern water catchment equipment to enhance sustainable water supply service
	

	2
	DAWASA can finance the investment in modern water production plants to enhance water supply service.
	

	3
	DAWASA have capital to acquire water treatment plant to ensure required water quality to water consumers
	

	4
	DAWASA can finance modern pump to supply water to consumers
	

	5
	DAWASA has adequately been financing smart meter to measure the amount of water supplied to consumers
	

	6
	DAWASA finances modern way for off grid Water supply.
	

	7
	DAWASA have capital to finance technology for new connection of water service to customers to enhance sustainable water supply
	

	8
	DAWASA have adequate finance to acquire modern technology of GIS to detect water leakage to avoid water loss
	

	9
	DAWASA have been financing to acquire smart balls to detect water leakage to avoid water loss
	

	10
	DAWASA can finance for modern technology to manage leakage to mitigate water loss
	

	11
	DAWASA have adequate fund to acquire modern water treatment plant to ensure required water quality to water consumers
	

	12
	DAWASA can finance modern plants for waste (Sewerage) treatment to enhance sustainable sanitation service
	

	13
	DAWASA can finance modern off grid waste water (Sewerage) treatment (onsite and offsite) to enhance sustainable sanitation service
	


[bookmark: _Toc154647829] Section 2: Finance
The purpose of this Section is to gather feedback on the financial aspects of DAWASA's Public-Private Partnership water supply services. We are interested in learning about your experiences with DAWASA's pricing, billing, payment methods, and overall affordability of their services.

On a scale of 1-5, as 

1 = Strongly disagree
2 = Disagree
3 =Neutral
4 =Agree
5 =Strongly agree
how you agree are you with following questions

[bookmark: _Toc154647830]Section 3: Management
The purpose of this Section 3 is to gather feedback on the Management aspects DAWASA's Public-Private Partnership water supply services. We are interested in learning about your experiences with DAWASA's management skills, Operational Management and Service management
On a scale of 1-5, as 
1 = Strongly disagree
2 = Disagree
3 =Neutral
4 =Agree
5 =Strongly agree
how you agree are you with following questions

	S/N
	Question
	Answer

	1
	DAWASA have enough technical expert for water resources management to enhance sustainable water supply service
	

	2
	DAWASA have enough technical expert for water production management to enhance sustainable water supply service
	

	3
	DAWASA have enough technical expert for water quality management to enhance sustainable water supply service
	

	4
	DAWASA have enough technical expert for water treatment plant management to enhance sustainable water supply service
	

	5
	DAWASA have enough technical expert for water supply management to enhance sustainable water supply service
	

	6
	DAWASA have enough technical expert for water project management to enhance sustainable water supply service
	

	7
	DAWASA have enough technical expert for Non-Revenue Water management to enhance sustainable water supply service
	

	8
	DAWASA have enough technical expert for the management of modern technology of GIS to enhance sustainable sanitation services.
	

	9
	DAWASA have enough technical expert for Waster water management to enhance sustainable water supply service
	

	10
	DAWASA have enough technical expert for waste water treatment plant management to enhance sustainable sanitation service
	

	11
	DAWASA have enough technical expert for off grid Sanitation Service management to enhance sustainable sanitation service
	

	12
	DAWASA have enough technical expert for Decentralized Waste water Treatment to enhance sustainable sanitation service
	

	13
	DAWASA have enough technical expert for Financial Management to enhance sustainable sanitation service
	

	14
	DAWASA have enough technical expert for Operational Management to enhance sustainable sanitation service
	

	15
	DAWASA have enough technical expert for Human Resources Management to enhance sustainable sanitation service
	



[bookmark: _Toc154647831]

Section:4
The purpose of Section is to gather your feedback on DAWASA's Public-Private Partnership (PPP) project and its impact on environmental sustainability. We are interested in learning about your experiences with the current water supply service provided by DAWASA under the PPP project and how it has impacted the environment.
On a scale of 1-5, as 
1 = Strongly disagree
2 = Disagree
3 =Neutral
4 =Agree
5 =strongly agree
how do you agree are you with following questions.
	S/N
	Question
	Answer

	1
	Our organization incorporate sustainability in the planning and implementation of water projects
	

	2
	We take measures to ensure that water projects do not negatively impact the environment
	

	3
	We monitor and evaluate the environmental impact of water projects
	

	4
	We strategize to monitor water use to reduce water consumption in our projects
	

	5
	We encourage the use of sustainable water management practices among stakeholders
	

	6
	We take measures to mitigate the potential for water pollution in our projects?
	

	8
	We ensure the efficient use of energy in water projects
	

	8
	We manage waste generated from water projects?
	

	9
	We protect biodiversity in water projects?
	

	10
	We ensure the social sustainability water projects, particularly in terms of providing access to clean water for marginalized communities
	



MANAGEMENT QUESTIONS: INTERVIEW
1. How does the motivation packages available influence employee’s
Performance?
…………………………………………………………………
1. What kind of Motivation package available for your employees?
1. ……………………………………………………………………………
1. ……………………………………………………………………………
1. ……………………………………………………………………………
1. How does motivation retain yourself and your relationship with your the
Company?
1. ……………………………………………………………………………
1. ……………………………………………………………………………
1. ……………………………………………………………………………
1.  As a manager how does PDP Bonuses influencing your work performance?
1. ……………………………………………………………………………
1. ……………………………………………………………………………
1. ……………………………………………………………………………
1. How does PDP Bonuses associated with your employee’s job performance?

1. ……………………………………………………………………………
1. ……………………………………………………………………………
DAWASA water Supply
DAR Population by 2020	Estimated by 2020	Connected by 2020	Mised targed by 2020	Out of Water service	6000000	3967750	3496336	471414	2503664	


Water Access Distribution in Kimara Residences
Using water straight from connection	Installing water pumps and/ or reserve in tanks	Buying water from vendors	Buying water from neighbours	Illegal connection and steeling	42	28	14	7	7	
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